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LOI TUA

V6i ching duomg 70 nim phét trién, nén Y hoc Viét Nam n6i chung va hé théng y
té du phong noi riéng da tan tAm cong hién vi su nghiép cham séc va bao vé sirc khoe
nhan dén; vi su tdn vong cia gibng noi va dan téc. Vién Sirc khoe nghé nghiép va moi
truong 1a don vi truc thudec BO Y té duoc giao thuc hién nhiém vu thudc cac linh virc
Stre khoe nghé nghiép, V& sinh — Sttc khoe mdi truong va Vé sinh — Sirc khoe truong
hoc trong céng tac bao vé, cham soc va ndng cao sic khoe ngudi lao dong, sic khoe
cong dong va strc khée hoc sinh, sinh vién.

Cubn Thuong quy kj thudt Sitc khée nghé nghiép va moi truong do Vién Stc
khée nghé nghiép va méi trudong bién soan nhdm cung cdp cho can b y t& thude hé
théng y té du phong ca nude nhimng kién thic, k¥ thuét can thiét trong céng tac nghién
ctru, quan ly, gidm sat vé sinh lao dong, vé sinh mdi trudng, vé sinh trudng hoc va chdm
s6c ste khoe ngudi lao dong, cong ddng va hoc sinh, sinh vién. Pay 1a tai liéu quy, la
mdt cAm nang k¥ thudt cho céc can bd y té du phong.

Thay mit Vién Strc khoe nghé nghiép va méi truomg, t6i rat vinh du gioi thiéu toi
quy vi ban doc cuén “Thwing quy ki thuit Sirc khée nghd nghi¢p va moi truwong”.
Hy vong v6i ndi dung khoa hoc, bd ich, cudn sach s& dap tmg duoc su mong doi cua

quy Vvi.

Thay thudc nhin din
PGS.TS. NGUYEN KHAC HAI
Nguyén Vién truwdmg Vien SKNN&MT
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Vién Stic khée nghé nghiép va mai truomg (trude day la Vién Y hoc lao dong va
V¢ sinh méi trudmg) 14 vién dau nganh truc thudc B Y &, o chirc nang nhiém vu vé
nghién ciu khoa hoc, dao tao bdi dudng can bo, chi dao chuyén mén nghiép vu trong
cong tac Stic khoe nghé nghi€p, V& sinh — Stic khée méi truong va Vé sinh — Sirc khoe
truong hoc. Nam 1993, ching t6i d4 bién soan va xuét ban cuén Thuong quy kp thudt Y
hoc lao dong va Vé sinh méi fruong. Sau d6 9 nim — niam 2002, chiing t6i d bién soan
lai, c6 sira chita va bd sung cac k¥ thudt méi véi tén méi: 7 huong quy ky thudt Y hoc lao
dong- Vé sinh moi triueong- Sitc khée truong hoc.

Qua trinh céng nghiép héa véi su phat trién nhanh chéng va manh mé& cia nén
cdng nghiép Viét Nam trong giai doan hién nay tét yéu s& nay sinh nhiéu van dé vé sirc
khoe nguoi lao dong, cong dong va méi truong, vi vy nim 2015 chiing t6i bién soan
lai, c6 stra chita va bd sung nhicu ky thudt méi, phu hop voi nhing tién bd khoa hoc k¥
thudt trong thoi ky cong nghiép hoa, hién dai hoa dAt nude va (ién trinh hoi nhap quéc .

Cubn Thuong quy ki thudt Site khde nghé nghiép va méi truong méi bién soan
lai ¢6 stra chita va bd sung, gom 2 t4p v6i 5 chuong va 208 ky thuét:

Tép 1: Strc khée nghé nghiép
Chuong 1: V¢ sinh lao dong
L. Yéu t6 vt ly, bui
II. Yéu t6 hoa hoc
Chuong 2: T4m sinh Iy lao dong va Ecgbndmi
L. Dénh gi4 génh ning thé lyc
II. Panh gid ganh ning nhiét
III. Dénh gi4 ecgdéndmi vi tri lao ddng — tur thé lao dong
IV. Céc k¥ thuat khac
Chuong 3: Bénh nghé nghiép
L. Chén do4n bénh nghé nghiép
II. Sinh héa ngh nghiép
III. K§ thuét sinh hoc phan tir
Tép 2: V& sinh — Stic khoe mbi truong
V¢ sinh — Siic khoe truomg hoc




Chuong 1: V& sinh — Sitc khoe mbi trudng
L. K§ thudt vé sinh m6i truong
I1. K§ thudt phén tich 1y — héa nudc
III. Ky thuat xét nghiém vi sinh vt
Chuong 2: V& sinh — Stic khée trudong hoc
Céc k¥ thuat dugc trinh bay trong cubn sach 13 nhing k§ thuat cin khuyén céo
thong nhat 4p dung tai cic trung tdm y té tinh, thanh cua hé thong y té dy phong va
trung tdm y t& cac nganh trong ca nude, doi véi cong tac giam sat, dicu tra nghién clru,
danh gia vé vé sinh lao ddng, tAm sinh 1y lao dong va ecgbndmi, chan doan bénh nghé
nghiép, v€ sinh - sirc khde moi trudmg, vé sinh - stic khoe trudng hoc.
Chung t6i hy vong cubn sach s& cé ich cho cc dong nghiép dang cong tic trong
[inh vuc Strc khde nghé nghiép, Strc khde moi trudmg va Stc khoe truong hoc. Ching
t61 rat mong nhén dugc su chia sé, trao doi, dong gép ¥ kién cia cac nha chuyén mon dé
noi dung cudn sach ngay cang hoan thién hon.

Xin trdn trong cAm on.

" Ha Ngi, ngay 01 thang 11 nim 2015
TM. Ban bién soan
Chii bién
TS. DOAN NGOC HAI
Vién trudng
Vién Sirc khde nghé nghiép va méi truéng

MUC LUC

Loi tua

Loi néi ddu
Chwong 1: VE SINH LAO PONG

L. Yéu t6 vét Iy, bui

L.
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13.
14.
15.
16.

K¥ thuat do va danh gi4 vi khi hau

K§ thuat do va danh gia tiéng dn

K§ thuét do va danh gia rung chuyén

Ky thuét do va danh gia mitc chiéu séng

K§ thuat do va dnh gia dién tir trudmg tin sb cong nghiep
K§ thuat do va danh gid dién tr trudng tan sb cao

K§ thuét do va danh gia birc xa ion héa

Ky thuét do va danh gi4 birc xa tia X

Ky thudt do va danh gia birc xa tir ngoai

. K§ thuét xac dinh byi toan phén bing phuong phép trong luong (cn gidy loc)
. K thuét xac dinh bui hé hip bing phuong phap trong lugng (can gidy loc)
- Ky thudt xac dinh bui toan phin va bui hd hip bing thiét bi do bui dién tir

hién s6

K§ thuét dém soi amiing bang kinh hién vi quang hoc twong phan pha

K§ thudt xac dinh bui béng bang thiét bi sang thing dimg

Ky thuét dinh luong silic tw do (Si0,) trong bui bang phuong phap so mau

K¥ thudt dinh luong silic tw do (Si0,) trong bui bing phuong phap quang
pho hong ngoai

II. Yéu t6 hoa hoc

L.

Ky thudt x4c dinh cacbon monoxit (CO) trong khong khi bang phuong phap
S0 mau

K§ thuat xéc dinh cacbon dioxit (CO,) trong khong khi bing phuong phap
chuan do

Ky thu,e_“lt xac dinh cacbon dioxit (CO,) trong khéng khi bing may dién tir
hién s6

68
73
79
87




4. K thudt xéc dinh nito dioxit (NO,) trong khong khi bang phuong phép so méau

K§ thudt xac dinh luu huynh dioxit (SO,) trong khdéng khi bang phwong
phap so mau ‘

n

K§ thuét x4c dinh 6z6n (Os) trong khéng khi bang phuong phap so mau
K§ thudt xac dinh clo (Cly) trong khéng khi bang phuong phap so mau

K§ thuat xac dinh amoniac (NH;) trong khéng khi bing phuong phép so mau

v o N o

K§ thudt xac dinh axit sunfuhydric (H,S) trong khéng khi bang phwong phap
50 mau

10. K§ thuét xac dinh axit sunfuric (H,SO,) trong khéng khi bing phuong phap
so d6 duc

11. K¥ thudt xac dinh axit clohydric (HCI) trong khéng khi bang phuong phap
so dd duc

12. K§ thudt xéc dinh axit xyanhydric (HCN) trong khong khi bing phuong
phap so mau

13. K§ thuat x4c dinh hoi kiém (MeOH) trong khong khi bing phwong phép
chuén do "

14, K¥ thuat do céc hoi, khi bing may hién sb

15. Ky thuét xéc dinh ndng do chi (Pb) trong khong khi bang phuong phap
quang pho hap thu nguyén tur

16. K§ thuét xéc dinh ndng d6 kém (Zn) trong khéng khi bang phuong phap
quang pho hap thu nguyén tur

17. Ky thuét xac dinh péng d6 thuy ngén (Hg) trong khong khi bang phuong
phap quang phd hap thu nguyén tir, k¥ thuét hydrua hoa

18. K¥ thuét xac dinh péng d6 ddng (hoi, khoi) trong khong khi bing phuong
phap quang phd hap thu nguyén tir

19. K§ thuét xéc dinh ndng d6 ddng (bui) trong khéng khi bing phwong phép
quang phd hap thu nguyén tu

20. K§ thuat xac dinh benzen (C¢Hs) trong khong khi biang phwong phap séic ky khi
21. K§ thudt xac dinh toluen trong khong khi bang phuong phép sic ky khi
22. K§ thudt x4c dinh xylen trong khong khi bing phuong phép sic ky khi

23, K§ thuit xac dinh fomandehyt trong khong khi ‘bfmg phuong phép sic ky
long hiéu nang cao

Chuong 2: TAM SINH LY LAO PONG VA ECGONOMI
I. Dénh gia ginh ning thé lwe

1. K§ thuat do va danh gia tin s6 tim trong lao déng
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131
138
145

151

156

162

167

171
174

179

184

189

194

199
203
207
211

215
213
215

2. K§ thuét do va danh gia huyét 4p trong lao dong
3. K thuét do luc co
4. Ky thuat bAm thoi gian lao déng

(5) Ky thuét tinh tiéu hao nang lugng bang bam thdi gian va bang tiéu hao nang
lugng cdc thao tac lao dong

II. Panh gia ganh nang nhiét
1. K thuét do nhiét do da trong lao dong
K§ thuét do nhiét d§ trung tdm trong lao déng
K§ thuat ldy mau md hdi & nguoi dang lao dong
K§ thuat x4c dinh khdi lwong md héi trong lao dong
K§ thuét do va danh gia ganh nang nhiét tai vi tri lao dong
K§ thudt do va danh gia thoi gian phan xa thi - vAn dong
Ky thust do va dénh gié thoi gian phan xa thinh - vin dong
K§ thuét do va danh gi4 tan s6 nhip nhay 4nh séng t6i han (CFF)
K§ thuét do va danh gia kha nang tri nhé
10. K¥ thudt do va danh gia kha nang cha y
(11 Ky thuat dénh gi4 trang théi lo au (Zung)
(12) Ky thuat dénh gié trang thi trAm cam (Beck)
13. K§ thuat do va dénh gi bién thién nhip tim theo phuong phap Baevxki

© P N L s W N

14. K§ thuat do bién thién nhip tim bing Holter dién tim.

15. K§ thuét do va dénh gia dién ndo db trong lao dong

II1. Panh gis ecgdéndmi vi tri lao ddng — tw thé lao dong

1. K¥ thuét do va danh gid ecg6éndmi vi tri lao dong

2. Ky thuat kiém tra ecgdndmi vi tri lao dong bang bang kiém

3. K§ thuat dénh gia tu thé lao dong theo gia tri goc gifta cic phan co thé
@) K§ thuét danh gia tu thé lao déng theo phwong phap Owas

5. Ky thuat danh gia tu thé lao dong theo phuong phap Rula

6. Ky thuat danh gia tu thé lao dong theo phuong phap Reba

7. K§ thuét didu tra vi tri dau moi co trong lao dong

8. K thuat xé4c dinh gidi han trong lugng vat ning theo phuong phap cta
NIOSH My
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9. K thuat kiém tra an toan may moc

10. K§ thuét xdy dung phiéu diéu tra d4nh gia didu kién lao dong
IV. Cic k¥ thuit khac |

1. K§ thuat do cac thong s6 vé thé luc

2. K thudt do va danh gia chirc ning hd hép

3. K thuat xac dinh khau phén 4n cho ngudi lao dong

4. Ky thuat phat hién chimg r6i loan sic giac

5. Ky thuat danh gi chi sb théng minh theo Raven

6. Ky thuat do va danh gia mot sb chirc nang thi gidc bang méy Visiotest
7. K§ thuét danh gi4 loai hinh thin kinh va kiéu khi chét
Chwong 3: BENH NGHE NGHIEP

I. Chéin do4n bénh ngh& nghiép

1. K§ thuat chup phim X quang bénh bui phoi nghé nghiép. Phwong phap rira
phim bang tay

2. K thuat chup phim X quang xwong cot sdng thit lung nghé nghiép
3. K¢ thuét chup phim X quang xuong khép cb tay nghé nghiép
4. K thuét chup phim X quang xuong khép khuyu tay nghé nghiép
5. K¢§ thuét do sirc nghe gian don

6. K§ thuit do strc nghe don 4m tai ngudng

7. K§ thuét do nhi lugng

8. K§ thuit do phan xa co ban dap

9. K¥ thuat kham mét bing mdy sinh hién vi

10. K§ thut do liu sinh hoc (Biodose)

11. K¥ thuét do pH da

12. K§ thudt thir nghiém trung hoa kiém ctia da (Phuong phap Burchardt)
13. K§ thuat thir nghi¢m ap da (Patch test)

14. K§ thuét thir nghiém 13y da (Prick test)

15. K§ thuat xét nghiém nim da truc tiép

16. Nghiém phéap kich thich lanh

12

373

376
381

381

386
390
395
399
404
409
417
417
417

420
424
428
432
435
446
451
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463
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II. Sinh héa nghé nghiép
1. Do hoat tinh men cholinesterase that va gia trong mau

2. Pinh lugng paranitrophenol trong nudc tiéu (Dua theo phuong phép cia
Elkins c6 stra doi)

3. Binh lugng chi trong nude tiéu va trong mau bing phuong phap cuc phd xung

vi phén
4. Binh luong chi trong nudc tiéu bing phuong phip quang phd hip thu nguyén tir
5. Dinh lugng chi trong mau bang phuong phép quang phé hip thu nguyén tir
6. Dinh lugng axit § - aminolevulinic trong mude tiéu
7. Dinh lugng coproporphyrin niéu (Phuong phap ctia N.N.Puskin)

8. Do hoat tinh men ALA dehydrase trong hdng ciu (Phuong phép ciia Granick
va Mauzerall cai bién - R. Bourdon va ctv, 1974).

9. Dinh luong thuy ngén ‘trong nuéc tidu bang phuong phap quang phé hép thu
nguyén tir

10. Dinh lugng asen trong nude tiéu bang phuong phap quang phé hip thy
nguyén tir

11. Pinh luong asen trong t6c bfmg phuong phap quang phd hép thy nguyén tir
12. Binh hrong asen trong mau bﬁng ICP-MS.
13. Dinh lugng mangan trong nuée tidu bang phuong phap cuc phd xung vi phén

14. Binh luong mangan trong nuéc tiéu béng phuong phap quang phd hip thu
nguyén tir

15. Dinh lugng mangan trong méu bing phuong phap quang phé hép thy nguyén tir

16. Dinh luong crom trong nuée tidu bang phuong phép quang phd hip thu
nguyén tir

17. Binh lugng crom trong mau bang phuong phip quang phd hép thu nguyén fir
18. Dinh lwgng cadimi trong nuéc tiéu bing phuong phap cyc phd xung vi phén

19. Binh lugng cadimi trong nuéc tidu bang phuong phap quang phé hip thu
nguyén tir

20. Dinh lugng cadimi trong mau bang phuong phép quang phé hip thu nguyén tir

21. Dinh lugng phenol trong nuée tidu bing phuong phép quang phd hép thu
phén tir (UV-VIS)

22. Dinh lugng phenol trong nuéc tidu bing phuong phap sic ky khi

23. Dinh hrong axit hippuric trong nudce tidu bing phuong phap quang phd hép
thu phén tir (UV-VIS) .

477
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487
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497
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525
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536
540

545
550

555
560
565

570
575

581
586
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24. Pinh lugng nicotin trong nudc tiéu bang phuong phap quang phd hip thy
phéan tir (UV-VIS)

25. Pinh luong cotinin trong nude tiéu bang phuong phap sic ky khi

26. Dinh lugng selen trong mau sinh hoc (Phuong phap ctia J.H. Watkinson)

27. Pinh tinh trinitrotoluen (TNT) trong nudc tiéu (Phan tmg Webster)

28. Xét nghiém héng cAu hat ua kiém

ITI. Ky thudt sinh hoc phén tir

1. Ky thuit comet

2. K§ thuét vi nhan mAu bach ciu mau tuoi

3. K§ thuat vi nhan méiu bach ciu méau déng lanh

4. K§ thuat phan tich nhiém sic thé bing phuong phap nhuém giém sa t€ bao mau
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CHUONG I: VE SINH LAO DONG

I. YEU TO VAT LY VA BUI

KY THUAT DO VA BANH GIA VI KHi HAU

1. Pham vi ap dung
K§ thuét nay ap-dung dé do va danh gid vi khi hau trong moi truong lao dong.

2. Tiéu chun trich din

TCVN 5508:2009: Khong khi ving lam viéc - Yéu ciu vé didu kién vi khi héu va
phuong phap do.

3. Giai thich tir ngiv

— Vi khi héu noi lam viéc (Microclimate in the workplace): Dleu kién khi twong
cua moi truong noi 1am vige, gbm sur téc dong tong hop ctia céc yéu t6 nhiét do, do 4m,
tbe do chuyén dong cua khong khi va nhiét do cia cac bé mit vat dung va thiét bi xung
quanh &1 nguoi lao dong.

— Nhiét d§ (Temperature): La yéu t& bidu thi do néng cia vét chit. Pon vi do
nhiét do: 'C.

— D6 am (Humidity):
+ Do Am tuyét dbi (Ha): La lLr(mg hoi nLrorc c6 trong khéng khi vao thoi diém

nhét dinh, & nhiét d6 nhét dinh tinh bing gam/m”.

+ Do dm cuc dai (Hm) hay do 4m bio hoa: L.a luong hoi nude béo hoa trong
khéng khi tai mét thoi diém va nhiét dé nhit dinh tinh bang gam/m’.
+ D6 am tuong dbi (Hr): La ty 1€ phén tram gitta d6 4m tuyét déi va do 4m bao hoa.
Ha
Hr (%) = x 100
Hm

— Van tdc gié (Wind velocity): La tdc do chuyén déng ciia khéng khi, don vi m/s.

— Birc xa nhiét (Radiant heat): La dang trao d6i nhiét khong cin co su tiép xtic
truc tiép gitra cac vat tham gia trao doi nhiét.

15




— Lao ddng nhe (Light workload): Gdm cac dang lao dong lién quan dén ngoi,
dimg, di lai, phan l6n cdc dong tac 1am bang tay, tiéu hao nidng lugng tir 120 dén 150
kcal/gio.

— Lao ding truﬁg binh (Medium workload): Gém céc dang lao dong lién quan
dén dimg, di lai, dich chuyén va gia cong céc chi tiét dudi lkg & tu the dimg hoac ngdi,
mang vac vat ning dudi 10kg, tiéu hao ndng lugng tir 151 dén 250 kcal/gio.

— Lao dong nidng (Heavy workload): Gom cac dang lao dong va cac thao tac
thuc hién ¢ tu thé dimg hodc di lai nhiéu, dich chuyén va gia cong cac vét nang trén
10 kg, tiéu hao néng lugng trén 250 kcal/gio.

— Nhiét do ciu udt (Wet bulb globe temperature - WBGT):
Chi sb thuc nghiém thé hién su cang thing nhiét ma mét c4 thé phai tiép xuc.

Chi s6 WBGT (con dugc goi la nhiét d tam ciu) két hop phép do bao gom hai
thong s6 dén xut 1 nhiét d cu w6t ty nhién (tny) va nhigt do cau den (ty) va trong mot
sb trudmg hop chi 1a phép do mét théng s co ban 1 nhiét do khong khi (t,)(nhiét do cau
khd). Céng thirc sau day chi ra méi lién quan giita cic thong s6 nay:

+ Khi trong nha va ngoai troi khong co néng:
T wsar = 0,7 taw + 0,3 1
+ Khi ngoai trdi c6 néng:
Twsar = 0,7 taw + 0,2 tg+ 0,1 t,
4. Nguyén ly

4.1. Po nhiét dé
— Po nhiét db truc tiép:
+ Cap nhiét dién.
+ Nhiét dién trd kim loai.
+ Nhiét dién tr¢ ban dén.
— Po nhiét do gian tiép:
+ Nhiét ké héng ngoai.
+ Nguyén ly: Dién tré vat dan thay dbi theo nhiét d.

4.2. Do dé am bang &m ké dién tré&

— Am ké dién tr&r 12 cac thiét bi do dd 4m dya trén cAc caAm bién dién tré nhu
dién trd kim loai va chat dién phéan.

— Pién try kim loai dugc pht chit hut Am va gén hai dién cyc bang kim loai
khéng bi an mon va bi 6xy héa. Gia tri dién trd do duge giita hai cuc phu thudc vao ham
lugng nude va nhiét d§ chat hut Am.
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= Ch@t_ dién phén 14 nhitng chit d4n dién. Dién tro cuia chiing phu thudc vao thé
tich bi thay do1 theo ham lugng nude, do dé c6 thé bién do am twong ddi thanh dién.

4.3. Po toc dé gio

May do toc db gid c6 cam bicn tif)c dé gi6 théng qua cam tung tlr hodc canh quat véi
cac théng s6 do dugc hién thi truc tiép 1én man hinh.
4.4. Do birc xa nhiét

1 Ning lugng duge truyén duéi dang song héng ngoai, dugc xé4c dinh (bdi nhiét do
cua vat qua nhiét) bang s phan xa birc xa nhiét, nhiét ké vi sai, nhiét cao ké toan phén,
nhiét cao ké dy toc, pin nhiét dién.

5. Phwong phap do
5.1. Thiét bj, dung cy
5.1.1.Thiét bj do nhiét a6, d6 &m, téc db gio
a. Thiéi bi co hoc ‘
— Do nhiét d6: Nhiét ké thuy tinh, nhiét ké khd ctia Am ké Assman,
— Po d6 4m: Am ké Augusst, 4m ké Assman, 4m k& khi tuong, 4m ké tu ghi.
— Po tbc do gio: Phong tbc ké cim tay, nhiét ké Cata.
b. Thiét bi dién tir
) thjét bi di¢n tr hién nay co rat nhiéu loai ciia nhidu héng khéc nhau, c6 huéng
dan sir dung riéng cla timg loai may. C6 nhitng méy do riéng timg yéu t6 vi khi héu, co6
may do dugc ca 3 yéu t6: nhiét do, o &m, téc do gi6. Cin doc k§ hung din sir dung
cua tung may.
5.1.2. Thiét bj do birc xa nhiét

a. Thiét bi co hoc

A t{ l‘\ A ~ l‘\ A Py r L A
N — Nhiét ké cau Vermon do nhiét do cau, nhi€t do u6t, nhiét d6 kho, téc do gid
r(”)l_tinh ra nhiét d6 biic xa theo cong thiic: ' '

T's . 10° = T% - 0,25 VV (to- ty)-
Trong dé:
+ Ts: Nhiét do biic xa tuyét ddi tinh bing do Kevin (°K),
+ Tc: Nhiét db cau tuyét ddi tinh bing do Kevin (°K).
+ V: Vén toc gié (m/s). |
+ t: Nhiét do cau tinh bang d6 C (°C).
+ t: Nhiét do khong khi tinh bing do C (°C). | |
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b. Thiét bj dién tir
Céc thiét bi dién tur khong cho két qua nhlet d6 cau, nhiét d u6t, nhiét do kh6 ma

cho ra két qua tinh béng cal/cm /phul hodc W/m trén man hinh hién thi. Khi do cén doc
k¥ huéng din sir dung va doc két qua khi sb hién thi én dinh.

5.2. Cac buwdre tién hanh
5.2.1. Xac dinh vi tri do
Do trong moi trudng lao dong

— Xéc dinh vi tri cén do nhiét d, do 4 &m, toc do gié tai mot khu vue san xuat
nha xudng; diy chuyen sin xudt, van phong ...Con biic xa nhiét chi do khi c6 ngudn
nhiét 16n va c6 anh niang mit troi.

— Thure hién do it nhét 4 i tri cho khu vuc lao dong dlen tich 100m®; dién tich
100m” - 400m? s6 méu do 13 8 mAu; dién tich > 400m® x4c dinh khoang cach glua céc vi
tri lam viéc khéng vuogt qua 10m.

— Nhiét do, do 4m va tbc do gié do & do cao 1,0m cach miit san d01 VoI ngudi
lao déng ngdi va 1,5m do: vo6i nguoi lao dong dimg, di lai. Viéc do dac can tién hanh
dong thoi ca hai vi tri ¢b dinh va khong co dinh.

— Dit thiét bi do cach ngudi lao dong 10 - 25¢cm.

— Dé do nhiét do céc bé mit bao che (tuong, nén, trin, phong, rém, man) va bé
mat cac thlet bi mdy moc k§ thuat, cAn phai tién hanh & céc vi tri 1am viéc ¢b dinh va
khéng cb dinh.

— Kiém tra tinh trang hoat dong ctia mdy: M4y phai hoat dong binh thudng, pin
phai du cho cé qua trinh do.

— Kiém tra chan gia d& may phai chic chin, tranh rung lic, tranh db, dam bao
d6 cao cén thiét khi do.

— Chuén bi: Bién ban hién trudng, but viét, pin dy phong.
5.2.2. Tién hanh do
Sau khi xac dinh va lya chon vi tri cin do, c_ﬁn thuc hién theo c4c trinh tir sau:
— Xac dinh huéng gi6 chu dao trong khu vire do.

— Tai vi tri 1am viéc ngoai trdi: gin méy 1én chan gia d& thing dimg, vudng goc
vGi mit dat ¢ dd cao 1,5-2,0m.

— Huéng canh quat va dau cam bién (sensor) cam ting vudng goc véi hudng gi6.

|

M nap bao vé dau cam bicn (sensor) do nhiét d6, d6 Am, the do gi6 va dé n dinh.

Bét ngudn cho khéi dong may.

bién vi tri do vao biéu miu.
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5.2.3. Doc két qua

—~ Chd may chay dn dinh trong 1-5 phiit sau d6 nhin SELECT dé chon céc gia
tri cAn do 6n dinh sau 10 phit thi ghi lai cAc sb lidu cin do.

— Ghi bién ban hién trudng.

6. Panh gia két qua

— So sanh két qua véi gidi han tham chiéu xem dat hay khong dat (vuot) tiéu
chuén cho phép.

7. Gi®i han tham chiéu
— TCVN 5508:2009: Khong khi viing 1am viéc - Yéu ciu v& diéu kién vi khi
hau va phuong phap do.
— Tiéu chudn V& sinh lao dong do BO Y té ban hanh theo Quyét dinh sb
3733/2002/QD-BYT ngay 10/10/2002.
Khi cac tiéu chuin, quy dinh trén c6 bd sung, thay thé hodic co quy chuin, tiéu
chuan, quy dinh méi thi c6 thé ap dung dé tham chiéu.

8. Kiém soat chét lwong
Hiéu chuin may do dinh ky 1 1An/nam.
DPinh ky thuc hién kiém tra lai do lap lai va do tai lap it nhét 1 lin/nam.

9. Yéu ciu vé an toan

Trang bi dﬁy du cac thiét bi bao hd lao dong khi thyc hién do tai hién truong.

10. Chét thai phat sinh va phwong phap xiv Iy

Céc loai pin sau khi khéng con sir dung phai duge thu gom, sau do dem di xir ly tai
cac don vi cé chirc ning thich hop.

11. Tai liéu tham khao

1. Vién Y hoc lao dong va V&€ sinh mdi truong, Thuong quy k§ thuét v hoc lao dong
~ Vé sinh mdi trudng Strc khoé trudng hoc, Nha xuét ban Y hoc, 2002, ’ ,

2. Tiéu chudn V& sinh lao dong do Bo Y t& ban hanh theo Quyét dinh so
3733/2002/QDb-BYT ngay 10/10/2002.

3. TCVN 7112: 2002 (ISO 7243:1989), Ecgdndmi - Méi truong néng - Déanh gid
stress nhiét dbi véi ngudi lao déng bing chi sb WBGT (nhiét do cau udt). )

4. TCVN 7439: 2004 (ISO 9886: 1992) Ecgdéndmi — Panh gia cing thang nhiét bing
phép do cac thong s6 sinh 1y.

5. TCVN 5508: 2009 Khong khi ving lam viéc — Vi khi hu — Gia tri cho phép,
phuong phép do va danh gia. i

6. TCVN 7321:2009 (ISO 7933 : 2004)- Ecgbnbmi mdi trudng nhiét. Xdc dinh bang
phuong phéap phén tich va giai thich stress nhiét thong qua tinh toan cing thing
nhiét dy doén.
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KY THUAT DO VA BANH GIA TIENG ON

1. Pham vi ap dung

K§ thut nay 4p dung dé do va danh gi4 tiéng 6n trong moi trueong lao dong.

2. Tiéu chuén trich dan

— TCVN 7878-2:2010, ISO 1996-2:2007 Am hoc-Mb ta, do va dénh gia tleng
dn moi trudng — Phén 2: Xéc dinh mirc tiéng On trong mdi trudmg,

— TCVN 9799:2013 (ISO 9612:2009) Am hoc — Xé4c dinh mic tiép xuc tiéng on
nghé nghiép — Phuong phap k§ thuét.
3. Giai thich tr ngiv
— Mirc 4m chung: dB do theo ludi tuyén tinh (Line). Pon vi do dB (deciBell-d&
xi ben).
B =101g-L-
Po
Trong do:
+ dB: 86 do dugc theo may.

+ Pg. Mic thi thidu tai ngudi cé thé nghe thiy (Pg = 10"°W/cm?) img véi 0dB &
tan s6 1000Hz.

+ P: Miic cong suét 4m cén do.
+ Puax: Gay chéi tai Ppax = 10°W/em?, thang do &n tir 0-130dB.

— Mitc &m do theo dgc tinh A: dBA. Ludi A 1a luéi dé suy giam bét mire 4m &
céc tan s6 thap 1am cho két qua do dugc phan anh ding véi luc sinh hoc tac dung cta
tiéng on 1én tai ngudi.

Bang 1: Sv suy gidm clia A so véi Line & cac tin sb

Tinsb 63 125 250 500 1000 2000 | 4000 | 8000
Hz

A s0 VOiI - 26 -16 -9 -3 0 +1 +1 -1

Line dB

Trong céc tiéu chuin vé sinh hién nay sir dung don vi dBA.

— Mirc 4m ¢ cAc tAn s6 chinh cua 6c¢ ta - dB.

Oc ta (octave bat do) la khoang lan s6 ma am thanh dau c6 tin sb bang 1/2 tan 56
clia am thanh cudi, lan s6 chinh cna bc ta 14 tAn s trung binh nhén. Phd tin sb cia
tiéng 6n chia lam 8 éc ta nhur sau:

63Hz (45 - 90Hz).

125Hz (90 - 180Hz).

250 Hz (180 - 355Hz).

500Hz (355 - 710Hz).

1000Hz (710 - 1400Hz).

2000Hz (1400 - 2800Hz).

4000Hz (2800 - 5500Hz).

8000Hz (5500 - 10.000Hz).

Céc gid tri nay d4 thiét ké theo may, trong bd phan tich tan sb cia may.

4. Nguyén ly

Tiéng 6n trong mdi trudng tac dong I&n micro, micro chuyén niing luong dn thanh
tin hi€u dong dién tuwong Umg va cho hién thi thanh s6 trén may do.
5. Phwong phap

5.1. May do

May do 6n thuong xac dinh mic 4p &m chung (Line) va mirc 4p 4m theo cic dic
tinh A, B, C nén yéu cau tdi thiéu may phai do duoc mirc 4p 4m chung (Line) va mirc ap
am theo cac dic tinh A.

5.2. Chuan may

— May do dn phai duoc chuén véi bo phat chuén ngay trude khi tién hanh do dé
dam bao may hoat dong binh thuong trong sudt thdi gian do va két qua do thu duoc 1a
chinh xéc.

— Sau khi do xong tiéng 6n noi lam viéc, méy do dn phai dugc kiém lai theo
ngudn én chuén.

5.3. Vj tri do
5.3.1.Trong méi trwong lao déng c6 nguén én

~ Do tai chd lam viée ctia nguoi tiép xic.

— Micro ctia may do 6n dé ngang tAm tai ngudi cong nhén (fuy thugc vao ngudi
céng nhan diing hay ngdi), huéng vé phia ngudn dn.

— May do dn dé cach can bd k§ thuat do 0,5m.

21




— Tét nhét 1 sir dung may do liéu 6n (Noise dosimeter). Cai mdy trén ngudi
tiép xiic vai tieng on theo ding tai liéu chi dan sir dung may.

5.3.2.Trong méi trrong lao dong khéng cé nguén phét sinh tiéng én nhuw vén
phong, phong lam viéc...

— Po it nhét ba vi tri do riéng biét phan b déu trong dién tich ctia phong.

— Céc vi tri do cach tudmg, trin it nhit 0,5m va cach it nhat 1m tir cdc khu virc
truyén d4m chinh nhu ctra s6, dudng thong khi.

— Po & mitc chidu cao ngang tAm tai ctia ngudi lao dong theo tu thé lam viée.
— May do dn dé cach ngudi do 0,5m.

— Cai dit may & ché do do tiéng 6n tuong duong (LegA).

Kiém tra két qua do:
+ Két qua do & Line: bao gidr ciing 16m hon két qua do & cac tan sb.

+ Két qua do & A: C6 thé bing Line khi tiéng dn cao & tin sé cao va nhé hon
Line néu tiéng 6n cao & tin s6 thdp nhung khong bao gitr cao hon Line.

+ Két qua do & cac tin sb: O cac tAn s6 63-500Hz c6 thé cao hon & A; & cac
tan s0 > 1000Hz chi c6 thé nho hon & A.

ot Tinh toan va hiéu chinh céac két qua do theo két qua chudn may truéc va sau
khi tién hanh céc thao tac do on.
6. Danh gia két qua
So sanh két qua véi gi6i han tham chidu xem dat hay khong dat (vuot) tidu chuén
cho phép.
7. Gi&i han tham chiéu
— TCVN 3985:1999. Am hoc — Miic én cho phép tai cac vi tri lam viéc.

— Tiéu chudn V¢ sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QP-
BYT ngay 10 thang 10 ndm 2002 ciia B truéng BO Y t€.

Khi cac tiéu chudn, quy dinh trén c6 bd sung, thay thé hoic cé quy chudn, tiéu
chuin, quy dinh mai thi cé thé ap dung dé tham chiéu.
8. Yéu cau vé an toan

Cac trang bi bao ho ca nhan dam bao an toan khi tiép xuc voi tiéng dn nhur nit tai,
chup tai dé tranh tAc dong bét loi ciia tiéng dn dén nguoi do kiém.

C4n bd do kiém phai thuc hién ding quy dinh, chi din clia co so san xuét vé an
toan noi lam viéc.
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9. Chét thai phat sinh va phwong phap xi ly
Céc loai pin sau khi khong con sir dung phai duoc thu gom, sau dé dem di xtr 1y tai

cac don vi co chirc nang thich hop.

10. Tai liéu tham khao

I. TCVN 7878-2:2010, ISO 1996-2:2007 Am hoc- mé ta, do va dénh gi4 tiéng n méi
truong — Phéan 2: X4c dinh mirc tiéng on trong moi trudng.

2. Tiéu chuin vé sinh lao dong theo Quyét dinh s6 3733/2002/QD-BYT ngay
10/10/2002 ciia By Y té.

3. Vién Y hoc lao dong va V¢ sinh moi truong, Thuong quy kj thudt Y hoc lao dong
Vé sinh méi truong Sirc khoé truong hoc, Nha xuat ban Y hoc, 2002.

4. TCVN 9799:2013 (ISO 9612:2009) Am hoc — Xéc dinh mtc tiép xuc tiéng 6n
nghé nghiép — Phuong phap k§ thuat.

5. Phuong phap 1910.95 App G (OSHA - Monitoring noise levels).

6. Noise in the workpla(;e (Government of south Australia —2008).
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KY THUAT PO VA PANH GIA RUNG CHUYEN

1. Pham vi ap dung
Ky thudt ndy quy dinh cac budc do va danh gia rung chuyén.
2. Tiéu chuén trich din
— TCVN 5127-90. Rung cuc b - Gia tri cho phép va phuong phap danh gia.

— TCVN 6964-1:2001 (ISO 2631-1:1997) — Rung déng va chin dong co hoc —
Danh gia sy tiép xuc cia con ngudi véi rung dong toan than — Phén 1: Yéu cu chung.

— TCVN 6963 : 2001. Rung dong va chin dong - Rung do céc hoat dong xay
dung va san xuat céng nghi€p - Phuong phap do. (Vibration and shock - Vibration
emitted by construction works and factories - Method of measurement).

3. Giai thich tir ngi¥ va phan loai
3.1. Giai thich tir ngip

— Rung (Rung chuyén): La nhitng dao dong co hoc phét sinh tir cac dong co va
dung cu lao dong. Nhitng dao dong d6 c6 thé 1a dao dong diéu hoa hoic khong diéu hoa.
Trong dao dong di€u hoa (hay dao dong hinh sin) vat chuyén tir vi tri xudt phat (vi tri
can bang) vé phia nay hoéc phia kia sau d6 tré vé vi tri xuét phat trong mot khoang thoi
gian nhat dinh.

~ Rung chuyén 14 loai dao dong c6 tan sb 16m va bién dd nhd, rung chuyén don gian
nhat 1a mét dao déng hinh sin don thudn. x = Asin (ot + @)

— Tén sb rung (f): La sb dao dong trong mét don vi thoi gian, don vi 1a Hertz
(Hz).

1
I 7

— Chuky rung (T): La thoi gian hoan tAt mot dao dong.
P
4

— Bién d6 rung (A): La db 1éch 16n nhét so véi vi tri cin bfmg ctia mot dao dong,

Don vi do 1a: mm; cm; m.

— Vin tée rung (v): La dai luong vecto dic trung cho phuong, chiéu va dé
nhanh chdm cia chat di€ém chuyén dong,
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v = 2nfa
Pon vi do la: mm/s; cm/s; m/s

— Gia tdc rung (a): La dai lwong vecto dic trung cho phwong, chidu va gia tri
cua van toc cua chat diém chuyén dong.

g =2nfv= (27'£f)2A
Pon vi do la: mm/s’, cm/s"“‘, m/s’.

~ Gia t6c hiéu dinh: La tong trung binh binh phuong cia gia téc do duge & timg
dai 6c ta tAn s6 nhéan voi hé s6 quy dinh cho timg dai 6c ta.

— Van tdc hiéu dinh: La tdng trung binh binh phwong ciia van téc do duge &
tirng dai oc ta.
3.2. Phén loai
3.2.1. Phan loai theo vi tri téc dong

— Rung toan than: La rung chuy(%n tac dong l€n toan thén cua ngudi lao dong.
Tuy theo phuong tac dong clia rung chuyén ma chia ra rung chuyén dimg (téc dong theo
chiu thing dimng ctia than) va rung chuyén ngang (tac dong theo chiéu ngang ctia thin).

— Rung cuc bod: La rung chuyén tac dong cuc bd 1én mot bo phén co thé.
3.2.2. Phén loai theo tan sb

— Rung chuyén tin s rét thip < 2Hz.

— Rung chuyén tin sb thp 2 -20 Hz.

— Rung chuyén tAn s6 cao 20 - 20.000 Hz.

Ciing nhu 6n, rung c6 thé danh gia theo decibel (dB). Cac mitc vén téc, gia toe
rung bicu thi bang dB dugc x4c dinh theo cong thirc:

+ Van tée Lv = 20lg ——dB
5.10
+Giatbe La= 20lg- ‘;_4 dB

+5.10®m/s 14 ngudng 0 dB ctia van téc.
+3.10%m/s 1a ngudng 0 dB ciia gia tdc.
~ Ciing cén phan biét la: Céc mic dB tinh duoc theo cac cong thirc trén 1a dB tidu
chuan chir khong phai 12 s0 dB do dugc ciia timg may. C4c mdy khéc nhau phu thudc
vao do nhdy cua dau gia toc c6 cac ngudng do (0dB) khéc nhau. C4c s6 dB ghi trong
cac tiéu chuén v€ sinh va dan ra trong cac tai liéu déu la dB tiéu chuén. Vi vy khi do
xong néu dugce ket qua 1a dB thi phai ddi ra don vi hé mét thi méi dénh gis duoc.
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3.2.3 Vidu
— Bua tan rivé Trung Qubc c6 f rung 16Hz vén téc 14cm/s.
- Bua g ri Phap c6 f rung 30Hz vén tdc 2,7cm/s.
— Bua dui Nga c6 f rung 25Hz van t6c 5,0cm/s.
~ Céc tan sb khac c6 céc gid tri thip hon.
4. Nguyén ly
Céc thiét bi do rung chuyén dua trén cac nguyén ly sau:

Déau cam bién d& nhén tin hiéu: Tai diu cam bién ndy, dao dong co (rung dong)
duoc bién thanh dao dong dién va tin hiéu dién nay duge truyén dén cac mach sau may
do. PAu cam bién c6 hai loai chinh: Loai dién dong (hién nay hau nhu khong con san
xuét ni¥a) va loai dung tinh thé ap dién. Cac déu do ap dién c6 cu tao nho, gon nhe,
thuong c6 khdi lwong chi vai chuc gam.

Thén mdy do: trong than may do rung dong c6 cac mach dién, khuéch dai, loc
blen dbi tin hiéu dién nhén duoc tir diu do va cudi cling thé hién dugc & bd phan chi thi
(ddng hd hoic hién sb).

5. Phwong phap xac dinh

5.1. Nguyén tac

St dung mdy do rung chuyen do dugc cudng d6 rung chuyén & 3 tham sé: Bién
do, van tc, gia tbe va do duoc tan sb & dai be ta.

5.2. Thiét bi do
Yéu ciu k¥ thuat:
— Dai do t6i thiéu: Van tée: 0,03 cm/s - 100 cm/s, gia tée: 0,03 — 100 cm/s2.
— Do nhay: Vén téc: 0,1 cm/s, gia toc 0,1 cm/s2.

Ché do do tbi thiéu: Po duoc rung chuyén chung va rung & céc dai bc ta.

May phai do duoc cac tham s6: Bién d9, van toc, gia tc. Méy phai c6 cac
thlet bi phu trg kém theo dé gén, ¢b dinh diu do vao vi tri dinh do nhu nam chim, éc
.. tuy theo may.

5.3. Cac bwéc tién hanh
5.3.1. Chuén bj may
— Lip may, l&p diu do vao may.

— LAp pin, thir pin va chudn ‘may theo ban huéng din sir dung ctia méy.
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5.3.2. Xac dinh vi tri do
— Do tai vi tri co thé nguoi lao dong 1iép xuc voi rung chuyén.
— Rung chuyén cuc bd: Gén déu gia toc vao noi cAm.

- Rung chuyen toan than: Pau gia téc gin vao ghé 11g0| san lam viéc hodc cac
bd phén diéu khién, vi tri ngudi lao dong tiép xtic v6i rung chuyén.

5.3.3. Tién hanh do
— Gén du do vao céc vi tri cén do.

— Do lan luot céc chi sb: Bién do, vén téc, gia tdc theo timg dai bc ta trén may.

6. Danh gia két qua

— So sanh két qua voi giéi han tham chiéu xem dat hay khong dat (vuot) tiéu
chuén cho phép.

— Gidi han tham chiéu:

+ Tiéu chudn V¢ sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QP-
BYT ngay 10 thang 10 nam 2002 cta B trudng B Y t€.

+ Khi céac tidu chudn, quy dinh trén c6 b sung, thay thé hoic c6 quy chuén, tiéu
chudn, quy dinh méi thi c6 thé 4p dung dé tham chiéu.
7. Kiém soat chit lwgng
Hiéu chudn may do dinh ky 1 14n/nam.
Dinh ky thuc hién kiém tra lai do lip lai va db tai lap it nhét 1 1An/nim.

8. Yéu ciu vé an toan

Trang bi dﬁy du cac thiét bi bao hd lao dong khi thuc hién do tai hién trudong.

9. Chét thai phat sinh va phwong phap xiv ly
Cac loai pin sau khi khong con sir dung phai dugc thu gom, sau dé dem di xir 1y
tai cac don vi ¢6 chirc nang thich hop.
10. Tai liéu tham khao
1. TCVN 5125-1990: Rung - Ky hiéu va don vi cé4c dai luong.
2. TCVN 5128-1990: Thiét bi do rung - Thuét ngir va dinh nghia

3. Tiéu chuin V& sinh lao dong do B§ Y & ban hanh theo Quyét dinh sb
3733/2002/QD-BYT ngay 10/10/2002.

4. Vién Y hoc lao dong va V& sinh moi truong, 7 huong quy ky thudt Y hoc lao déng
Vé sinh méi truong Stkc khoé truong hoc, Nha xuét ban Y hoc, 2002.

5. Céc phuong phap gidm sat rung dong, Vién Ning suét va bao tri, 2015.
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6. Measure vibration, Fluke.com.
7. Vibration measurement-Lion precision.com.

8. Vibration-Measure, Control and Standards, Canadian Center for Occupational
Health and Safety, Document last updated on October 21, 2008.

9. Vibration Meter, PCE, Instruments.

10. Acceleration/Vibration, A Practical Approach to Vibration Detection and
Measurement. Part 1: Physical Principles and Detection Techniques February 1,

1999  By:Jon  Wilson, The Dynamic  Consultant, LLC. Sensor
online.www.Sensorsmag.com.

11. Vibration Measurements Personal, personal.city.edu.hk/bsapplec/vibratio2.htm.
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KY THUAT PO VA DANH GIA MUPC CHIEU SANG

1. Pham vi ap dung

K§ thuét nay ap dung dé do va danh gia chiéu sang nhan tao tai noi lam viéc, cac
toa nha cong nghi€p, néng nghi€p, van phong, céng sd, co s& chim soc sirc khoe va cac
cong trinh céng cong khac nham xac dinh sy pht hgp cia db roi thue té so voi cac quy
dinh hién hanh.

2. Tiéu chudn trich dan
TCVN 5176: 1990 Chiéu sang nhan tao — Phuong phép do d roi.
3. Giai thich tiv ngiv
— D6 roi (d6 chiéu sang): La do sang cuia mot vat dugc mot chiim sdng chiéu

vao, don vi 1a Lux (ky hiéu la Lx). 1 Lux la d) sang cua mot vat duoc mot nguon sang o
céch xa 1m c6 quang théng bing 1 Lumen chiéu trén dién tich bang 1m”.

— D0 roi duy tri (Em): Do roi trung binh trén bé mit quy dinh khéng dwoc nhé
hon gia tri cho phép.

4. Nguyén ly

— D roi cin duoc do trén mat phéng twong mg voi mit phang quy dinh hoic
trén bé mit 1am viéc cia thiét bi.

- Péi voi chiéu sang 1am viéc va chiéu sang su ¢, d6 roi cin duoc do vao luc
t6i, dam béao ti sb giira do roi tw nhién va d6 roi do chiéu sang nhén tao khong 16n
hon 0,1.

— Do db roi chidu sang nhan tao tai phong hoc khi d6 roi chiéu sang ty nhién
bén ngoai thip <3.000 Lux hoic che 4nh sang tu nhién chiéu vao khéng gian duge do.

5. Phwong phap do

5.1. Thiét bj do

Thiét bi do anh sang gom hai b phan chinh: Té bao quang dién va dién ké. Té
bao quang dién lam bang mdt tAm kim loai pht vang va selen. Khi cé nguon sang chiéu
vao té bao quang dién blen quang ning thanh dién ning va dugc do bing dién ké. Pién
ké hién thi két qua truc tiép tinh ra Lux.

Do nhéy cua té bao quang dién voi céc phé nhin thdy 13 khac nhau. C6 mét so
thiét bi do anh sang dugc khac d6 theo deén déy toc, cho nén khi do d§ sang clia ngudn
khéc thi phai nhan véi hé sb diéu chinh (ghi trong catald). Hé sb diéu chinh cta anh
sang tu nhién 1 0,8, ctia dén huynh quang la 1,15; cia 4nh sang ban ngay 14 0,9.
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5.2. Cac bwdre tién hanh
5.2.1. Xac dinh vj tri do

a. Do do roi chiéu sdng chung

Céc diém do dé roi phai b tri & trung tAm cua phong, cich tuong 50 - 60cm, phia
dudi dén dign, gifta cic dén dién va gifra cac ddy cua ching. S6 diém do khong dudi
5 diém.

— Déi véi khu vie ngudi lao dong ngdi thuc hién thao tac thi do tai vi tri 1m so
voi mit dat hodc mit san lam viéc.

- Dé'i v6i khu vie nguoi lao dong dimg thyc hién thao tac thi do tai vi tri 1,5 m
$0 vG1 mat dat hodc mit san lam viée.

— Dbi véi vin phong thi do tai vi tri ngang mét ban lam viéc.
b. Do dé roi chiéu sang cuc bg

Céc diém do d6 roi chiéu sang cuc by duge xac dinh & vi tri thao tic ctia ngudi lao
dong. Vi tri lam viéc cta dén dién chiéu sang cuc bd do nguoi lao déng xac dinh.

c. Do dg roi chieu sdng hon hop

A rr <A .r X v 3A - A . r \ A -A -
D61 v6i chieu sang hon hop thi dau tién do doi roi do cac dén dién chiéu sang chung
sau do thap sang cac dén dién chiéu sang cuc by ¢ vi tri lam viéc va do do roi tong do
den dién chiéu sang chung va deén dién chiéu sang cuc bj.

5.2.2.Tién hanh do

— Bét dién dé thép sang céc bong dén.

|

Dit ngira t bao quang dién trén mit phing cén do.

Bét mdy chd gié tri do hién thj dn dinh rdi ghi lai két qua (don vi do: Lux).
— Vi tri do, thoi gian do va s6 mAu do cin dugc xéc dinh tiy tinh chét cong viéc.
Chui y:
— Khéng dé bong cua ngudi do in 1&n té bao quang dién cua thiét bi do.

~ — Néu trong thuc té chd lam viéc bi che t6i bai chinh ngudi cdng nhan hay chi
tiét nhd cao cua thiét bj thi cling can do do roi trong diéu kién thuc t€ nay.

— Céc thiét bj do phai b6 tri & tu thé lam viée.

— Khéng dé thiét bi do gz"in nhitng vat nhiém tir hoic tix trudong manh.

— Khéng dé 4nh séng mit troi chiéu truc tiép vao mit té bao quang dién.
5.2.3. Bdo quan thiét bi

— Sau mbi dot do do cin thao pin va phu kién khéi thdn may. Vé sinh sach s&
may va cho vao hép bao quan may.
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— Béo quan may trong phong c6 hiat Am.

— May phai duoc dinh ky kiém tra hang tuén.

6. Panh gia két qua

— So sénh két qua v6i gi6i han tham chiéu xem dat hay khong dat (vuot) tiéu
chuén cho phép.
7. Gi®i han tham chiéu

— Tiéu chuéin V¢ sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QD-
BYT ngay 10 thang 10 nim 2002 cta B0 trudng B Y té.

—~ TCVN 7114 - 1: 2008 (ISO 8995-1:2002) Ecgdndémi - Chiéu sang noi lam
viéc - Phén 1: Trong nha

Khi céc tiéu chuén, quy dinh trén <o b6 sung, thay thé hodc ¢c6 quy chuén, tiéu
chuén, quy dinh méi thi c6 thé 4p dung d& tham chiéu.
8. Kiém soat chét lwgng

Hiéu chuén may do dinh ky 1 14n/nm.

Dinh ky thuc hién kiém tra lai d6 I3p lai va dd tai ldp it nhét 1 1An/nim,

9. Chét thai phat sinh va phwong phap xiv ly

Cac loai pin sau khi khéng con sir dung phai dugc thu gom, sau d6 dem di xir ly
tai cac don vi c6 chirc nang thich hop.
10. Yéu céu vé an toan

Trang bi day du céac thiét bi bao hé lao dong khi thye hién do tai hién truong.

11. Tai liéu tham khao
1. TCVN 5176: 1990. Chiéu sang nhén tao — Phuong phap do d roi.

2. Vién Y hoc lao dong va Vé sinh moi truong, Thydwg quy ky thudt Y hoc lao dong
Vé sinh méi truong Sirc khoé truong hoc, Nha xuat ban Y hoc, 2002.

3. TCVN 7114 - 1: 2008 ( ISO 8995-1:2002) Ecgéndémi - Chiéu séng noi lam viéc -
Phan 1: Trong nha.
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__ KY THUAT DO VA PANH GIA
BIEN TU TRUONG TAN SO CONG NGHIEP

1. Pham vi ap dung

Ky thuét nay quy dinh cac budc do va d i4 dién tir trug in sé

L i anh gia dién tir truong tin sd cb ié
trong moi trudmg lao dong. ' g tan 50 cong nghiép
2. Giai thich tw ngip

. - ?31@311 tf]" Erurc‘n‘rng 'té‘n sO cong nghi€p (Industrial Frequency Electromagnetic
_IE:lds‘). !da song d:@ll tir c6 tén so tir 50Hz dén 60Hz phat sinh do cam tng tinh dién va
dién tr tir cdc nguon dién, duong day tai dién va cac thiét bi dung dién. .

- - Cuong d‘.(f) d{én t_rqu(‘)'ng (Electric field intensity): La d4 16n hiéu dung cta vécto
dién t.rLro:ng (:E) tar mot di€ém, xac dinh bang luc (F) tac dung 1én mét don vi dién tich
(q) tai mot diém trong trudng, tinh bang von trén mét (V/m), nghia la; -

Exl
q

ot Cch‘J‘ng dé, t!‘{’ truc‘f'ng (Magnetic field intensity): La dd 16n hiéu dung cia vécto
tu truong. Cudng do tir truong dwoc ky hidu 1a H, don vi tinh Ampe trén mét (A/m).

3. Nguyén ly

i Né.rlg lugng dién flr truomg tdc dong 1én sensor chuyén hoa thanh tin hiéu dién, tin
icu dién duoc .dan dén chip xir ly tao ra két qua twong ung véi nang luong dién tir
truong trong mdi truong, ‘ .

4. Phwong phap xac dinh

4.1. Nguyén tic chung

o Do ? téAt cé’ cac diém cod ngucf)n phét sinh dién tir truong tan sb cong nghiép (Cac
lhljet blA, dc_) V‘E_lt co _phat dién, hé thong truyén tai dién, cac tram bién thé, may bién thé
cac thi€t bi dung dién...), noi lam viéc, khu vue dén cu. ’

. Do vao cic thoi diém: Khi méi dua thiét bj vao vén hanh, khi 6 chitc noi lam viée
mi, khi 6 thay dbi két cu thiét bi va do dinh ky hang nam. '

4.2. Thiét bj do

~ Thiét bi do dién tir truong tAn sb céng nghiép phai c6 da .
P mp i : g nghiép phai ¢6 dau anten thu d &
tur trueong tin s6 50 - 60Hz. i -

— Gid6i han do:
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+ Dién truomg: 0,1 V/m — t6i thiéu 30 kV/m.

+ Tir truong: 0,1 mA/m — tbi thidu 5000 A/m.
+ D0 nhay tbi thidu: Dién truong 0,1V/m; Tir trudng: 0,1 mA/m.

4.3. Ky thuéat do
Po dién tir truong tai cac thiét bi dung dién: may phét dién, may bién thé dit trén
mat dét, san lam viéc.

_ Chuén bi thiét bi: May do, gié d, thuéc day, pin, gidy, bat ghi két qua,

— Lép pin vio mdy, thir pin, xem hién thi don vi do; ddm bao may hoat dong tot
trude khi do.

— Vi tri do: Do ngang nguc ngudi lam viéc (néu dirng), ngang déu (néu ngbi);
néu & cac tu thé khac do tai vi tri co thé tiép xic gan ngudn nhat.

_ Tién hanh do: LAn luot do dién truémg, tir truong; khi man hién thi hién sb 6n
dinh mai doc két qua.

Do dién tir trudng tai céc thiét bi cao thé, dudng dédy: cac tram bién thé, duong
day truyén tai dién.

— Chuén bi thiét bi: M4y do, gia d&, thuéc day, pin, gidy, but ghi két qua.

- Lé.p pin vao may, thir pin, xem hién thi don vi do; dam bao may hoat dong t6t
trudce khi do.

— Dbi véi dudng day truyén tai dién do dudi duong diy hodc khoang céch
1,2m; 5m v.v. tinh tir tim duong diy hodc tai vi tri 1am viéc hodc dan sinh nghi c6 anh
huong cua dién tir truong tir dudng déy.

— Déi v&i cac tram bién thé: Po tai cAc vi tri trong tram theo chiic danh k§ thudt.

— Tai m8i vi tri do: Do 3 diém & dd cao 0,5m; 0,8m va 1,63m tinh tir mat dat
hod#c san lam viéc va cach bo phén néi dat 0,5m.

— Tién hanh do: it may trén gia, may cach nguoi do 1,5m; chinh d§ cao cla
méy cach san 0,5m; 0,8m va 1,63m, do dién trudong va tir trudng tai cac diém trén; khi
man hién thi cho két qua 6n dinh méi doc va ghi két qua.

4.4. Lwu y an toan khi do

— Khi do phai tuén thu tuyét ddi quy pham an toan dién, phai c¢6 can bd an toan
dién va véan hanh dién di theo giam sat. Khong do va ¢ gan tram bién 4p, duong ddy cao thé
khi trdi mura, c6 suong mu day, c6 gio to hay gio6 giat (vén toc gié >9,5m/s), co sam, set.

— Khéng duogc do dién tir truong noi co dién thé cao 4p ngoai troi khi: C6 mua
to hay mua phin; c6 swong mi day; c6 gi6 16n hay gié giat; c6 sam, sét.

— Khi do cén chii ¥ va c6 bién phéap phong tranh anh huéng nguy hiém cna dién
tir truomg: do phong dién tir cac bd phan mang dién; do anh hudng cia dién tir truong;
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do &nh hudng cam ung dién tir, cam g tinh dién; do anh hudng cua dién thé cham,
dién thé budc, noi dat khi c6 ngén mach.
5. Danh gia két qua

So sanh két qua v6i gisi han tham chiéu xem dat hay khong dat (vuot) ti€u chudn
cho phép.
6. Gi®i han tham chiéu

— Tiéu chuan V¢ sinh lao déng, ban hanh theo Quyét dinh s6 3733/2002/QD-
BYT ngay 10 thang 10 ndm 2002 cua Bo truéng BO Y t€.

— Nghi dinh s6 14/2014/NP-CP ban hanh ngay 26/02/1014 quy dinh chi tiét thi
hanh Luéat dién luc vé an toan dién.

~ Khi céc ti€u chuén, quy dinh trén c6 bd sung, thay thé hodc c6 quy chudn, tidu
chuén, quy dinh mdi thi c6 thé ap dung dé€ tham chiéu.
7. Kiém soat chéit lwong
Hiéu chuén may do dinh ky 1 lin/nim.
Dinh ky thuc hién kiém tra lai d6 1ap lai va do tai lap it nhit 1 1An/nam.
8. Yéu ciu vé an toan

Trang bi déy du céc thiét bi bao ho lao dong khi thue hién do tai hién truong.

9. Chét thai phat sinh va phwong phap xi ly

Céc loai pin sau khi khéng con str dung phai dugc thu gom, sau dé dem di xir 1y tai
cac don vi c6 chitc nang thich hop.
10. Tai liéu tham khao

1. Tiéu chuin Vé sinh lao dong do Bd Y té ban hanh theo Quyét dinh sb
3733/2002/QD-BYT ngay 10/10/2002.

2. Interim guidelines on limits of exposure to 50/60 Hz electric and magnetic fields
(1989), Radiation health series No.30, Approved at the 108" session of the
National Health and Medical Research Council, Canberra, November 1989.

3. The EMF UK rough guide to choosing an EMF meter, 2008.
4. Less EMF.com, DC Magnetic Field Gauss Meters & Detectors, 2014.

5. NIOSH (1998). Manual for measuring occupational electric and magnetic field
exposures.

6. IEEE std (1994) Standard procedures for measurement of power frequency
electric and magnetic tields from AC power lines.
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K¥ THUAT PO VA DANH GIA PIEN T TRUONG TAN sO CAO

1. Pham vi ap dung
Ky thuét nay quy dinh cac budc do va déanh gia dién tr trudmg tan so cao (radio).

2. Tiéu chuén trich dan
TCVN 3718-2:2007 Quan 1y an toan trong truong birc xa tan s0 radio. Phan 2.

3_Giai thich tiv ngi¥, ngudn phat sinh va don vj do

3.1. Giai thich to ngly

— Pién tr truong (Electromagnetlc) La mot trong nhitng truong cta vt 1y
hoc. N6 12 mot dang vat chit dic trung cho tuong tac gifta cac hat mang dién. Dién tir
truomg ciing do cac hat mang dién sinh ra, va 1a truong théng nhét cia dién trudng va

tir trudng.

— Dién tr trudng tan s6 cao hay tin sb radio (High frequency electromagnetic):
La dién tir trudng co thn sb tir 3KHz dén 300GHz.

— Cuong do dién truong (Electric field mtens1ty) La do 1ém hiéu dung cta vecto
dién truomg E xéac dinh béng luc (F) trén mot don vi dién tich (q) tai mot diém trong
trudmg, tinh bang von trén mét (V/m), nghia la:

E=—
q
— Cudng do tir trudmg (Magnetic field intensity): La d6 16n hi€u dung cua vécto
tir truong.
— Cudmg do tir trudng duge ky hiéu 1a H, don vi tinh Ampe trén mét (A/m).
— Mat d6 dong nang lugng — P (Energy density): 1a ty sb giita dong nang luong
RF trén mot don vi dién tich bé mit (S), tinh bing o4t trén centimét vudng (W/cm ).
3.2. Nguédn phét sinh
3.2.1. Khu vure théng tin

Phét thanh, truyén hinh, vién thong, rada quan sy va hang khong, khi tugng... 6
sir dung cac loai may phat song.

Céc loai méy phat séng vo tuyén tir 100KHz - 300GHz.
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3.2.2. Khu vure khéng phai théng tin 5. Phwong phap xéc dinh
. Phuo !

. Vr\ TP A 1a A
atly tri liéu trong y €, 16 hung cao tan trong cdng nghiép, cdng nghé dién tir 1. N én ta
. ¢ dién tir... 5.1. Nguyen tac

238 . Sir dung cac loai may do cé sir dung 1 hodc nhiéu loai déu anten bat dugc cac loai
i S ¥ 00 song dién tir tan soO cao.

— Céc loai may phat séng cao tin va siéu cao thn.

= A 4 LA 4 ; 2. 1A . A P . I . A A r \ o1
3.3.1. Cac tham s6 Po & tit ca cac co s& lam viéc c6 may phét song, khu vuc lan can co nguoi lam
viéc va qua lai.

Dién tir truomg tir ngudn ph : i
cn U truong tr nguon phat lan toa ra moi truong xung quanh dudi dang song

dién tir v6i céc bude séng v tin s khic nhau, 5.2. Thiét bj do
A= _Cc Yéu cdu may do c6 khoang do t6i thiéu: 0,1V/m - 200V/m; 0,1 p.t\?\//cm2 -
fole 2000pW/cm?; 0,1 A/m -20 A/m.
Trong dé: 5.3. Cac bworc tién hanh

A: Budc song, don vi mm - km. 5.3.1. Chuan bi may

c: Vén tbc béng van tdc 4nh séng - 3.10%m/s. — Lép may, lap dau do vao may.

g, u: Dc_‘i xuyén qua f:ﬂa dién tir trudmg trong khong khi. ‘ - Lép pin, thir pin va chuén may theo ban huong din str dung cua may.

Ok Tan sodonvilaHezt (Hz). 5.3.2. Xéc dinh v tri do
332 Cﬁac théng sé — Ti may phat séng.

D6 manh ctia truomg do duoc béng 3 dai luong. — Khoang cach 0,5m noi c6 nhén vién vao lam viéc.

+ E - Cudmg dé dién true g
& do dien truong, don vi do Von/mét (V/m). Do tai cac ban 1am viéc ctia nhén vién truc may.

+ H-Tir trudmg, don vi , : s
g don vi do Ampe/mét (A/m). — Po & do cao 0,5m, 1m, 1,5m cich nén nha, lay ket qua trung binh.

Hai dai lqug trén xac dinh cuong do truem

ngan va cuc ngén (dai séng 3KHz - 300MHz). Po dudi cac khép ndi cap din song trong phong va ngoai troi, cot anten & dO

g cua vung séng dai, soéng trung, song

T R i _ cao 1,5m.
7'~ Mat do dong niing luong, don vi do Watt/cm” (W/em?) 5.3.3. Tién hanh do
Doi vBi bire xa siéu cao tin, dai s ) . i
5. Xahs ; » dai song tur - : : AL A% Pt AT R T L, e tr ke Lk oA
dong nang hrong (MPDNL), g tir 300MHz - 300GHz dung don vi do mat d6 Trude khi do cin khéo sat d& nim duoc tAn s6, cong suat cia may phat, thict ké vé

sinh noi lam viéc.

1W/em® = 10°mW/em? = 105 W/cm? ' ; :

+ Gita E. H vi Pod mki 1ia ; Bat may, huéng anten ciia may vao cuc c6 cong sudt phat toi da va huong cd
» H va P co méi lién quan véi nhau: cudmg do truong 16n nhat. Po trong 5 phut. Ghi két qua hién thi trén may vao bién ban

P(mW/cm2) = w o.M do hién truong.

7450 (A/m)

6. Danh gia két qua
4. Nguyén ly So sanh két qua véi gidi han tham chiéu xem dat hay khong dat (vugt) tiéu chuan
cho phép.

Ning luong dién tir trudng téc done 16
o s g tac dong 1é A he . ol 2 bl
higu dién duoc din dén chip Xt 17 tao a ket aug oy, o8 thnh tin higu din, tin

trudng trong méi trudng, Y tao ra ket qua twong \mg véi nang luong dién tir 7. Gi&i han tham chiéu
_ Tiéu chudn Vé sinh lao dong, ban hanh theo Quyét dinh sb 3733/2002/QDb-
BYT ngay 10 thang 10 nam 2002 ctia Bd truéng B3 Y (&.
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— TCVN 3718-82: Dién tir truong tin sb radio. Mirc tbi da cho phép trong moi
trudng lao dong.

— TCVN 3718-2:2007 Quén ly an toan trong trudng bic xa tén sb radio. Phan 1.

— QCVN 78:2014/BTTTT: Quy chuin k§ thuét quic gia vé phoi nhidm trudng
dién tr cua céc dai phat thanh, truyén hinh.

- — Khi céc tiéu chuén, quy dinh trén c6 bd sung, thay thé hoic c6 quy chudn, tiéu
chuén, quy dinh mdi thi c6 thé 4p dung dé tham chiéu.

8. Kiém soat chit lwong
— Hiéu chuén may do dinh ky 1 lan/nim.
— Dinh ky thuc hién kiém tra lai do ldp lai va do tai lap it nhét 1 1an/nam.
9. Yéu céu vé an toan
Trang bi ddy dii céc thiét bi bao ho lao dong khi thuc hién do tai hién truong.
10. Chét thai phat sinh va phwong phap xi Iy

Céc loai pin sau khi khéng con st dung phai duoe thu gom, sau d6 dem di xir 1y
tai cac don vi ¢6 chirc niang thich hop.

11. Tai liéu tham khao
1. Tiéu chuén vé sinh lao dong sb 3733/2002/QD-BYT, ban hanh ngay 10/10/2002.

2. Nonionizing ~ Radiation  and  Physical  Agents  Papers  (174-180).
htip://'www.aiha.org/abs98/8nonion.himL Last Updated on May 27, 1998 by our

webmaster jmyers@aiha.org Copyright 1998, American Industrial Hygiene
Association.

3. Directive 2004/40/EC of the FEuropean Parliament and of the Council of
29 April 2004 on the minimum health and safety requirements regarding the
exposure of workers to the risks arising from physical agents (electromagnetic
fields) (18th individual Directive within the meaning of Article 16(1) of Directive
89/391/EEC). G.U. UE L184 del 24 maggio 2004, :

4. NIOSH (1998). Manual for measuring occupational electric and magnetic field
exposures.
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KY THUAT DO VA DANH GIA BUC XA ION HOA

1. Pham vi ap dung | N
K§ thuét nay ap dung dé xac dinh liéu suét birc xa trong khong khi tai cac co s0 co
str dung birc xa ion hoa.

2. Tiéu chuén trich dan -

— Théng tu sb 19/2012/TT-BKHCN ngay 08/ 11/20.1’2: Quyﬁ dinh yé kiém soat
va bao dam an toan birc xa trong chiéu xa nghé nghiép va chiéu xa cong chung. |

— Théng tu lién tich 56 13/2014/]"TLT-BKHCN-BYT ngay 09/6/2014 vé
Huéng din dam bao an toan birc xa trong y te.

— TCVN 7885-1:2008. An toan btic xa. Thuat ngir va dinh nghia. Phén 1: Cac
thuét ngir xép theo thr tu chit cdi trong tiéng anh tir A dén E. '

— TCVN 6892:2001. An toan birc xa. Birc xa Gamma va tia X. Liéu ké bo thi
kiéu tu dién doc gian tiép hodc truc tiép.

_ TCVN 7077:2002. An toan bitc xa. Liéu ké phim dung cho c4 nhan.

— TCVN 7174:2002. Nang lugng hat nhén. An toan birc xa. Liu ké nhiét phat
quang ding cho cd nhan dé do lidu burc xa cac dau chi va mat. ) ’

— TCVN 7944:2008. An toan burc xa. Cic nguyén the chung vé lAy miu chat
phong xa trong khong khi.

3. Giai thich ti ngi
3.1. Lidu twong dwong (ky hiéu la Hrg)
La dai lugng dung dé danh gia liéu birc xa trong mot to chitc mé hodc co quan cta
co thé ngudi va duoce xéc dinh theo cong thirc sau:
Htr=Drrx Wr

Trong doé: 7

Drr: La lidu hip thu do loai bic xa R gdy ra, lay trung binh trén co quan hodc t6
chirc m(“)‘T; Whr la trong sb birc xa cia birc xa loai R.

Khi truong bic xa gbm nhiéu loai birc xa v6i céc trong 56 buc xa Wr lihéc nhf{{u
thi lidu tuong dwong duge xac dinh theo cong thirc sau, trong do6 tong dugc lay cho it
ca cac loai birc xa lién quan:

H, = ZDT'R x W,
R




Don vi cua liéu twong duong la jun trén kildgam (J/kg) va duge goi la sivo (Sv). 1
J/kg =1 Sv.

3.2. Liéu higu dung (ky higu 13 E)

La tong lieu twong duong cta timg m6 nhan véi trong s mé tuong Ung tinh cho
tat ca cdc mé va co quan trong co thé, duoc xac dinh theo cong thirc sau:

E=) W,xH,
i §

Trong do:

Hr 12 lidu tuong duong ciia m6 T.

Wr 1a trong s8 mé ctia mé T.

Téng duoc lay cho t4t ca cac mb va co quan trong co thé.

Don vi cta lidu hiéu dung 1a jun trén kildgam (J/kg) va duge goi la sivo (Sv).
1 J/kg=1 Sv.

3.3. Nhén vién bdrc xa
La nhén vién 1am viéc trong khu vuc kidm soat va khu VUC giam sat.
3.4. Khu vwe kidm soat
La noi phai 4p dung cac bién phép bao vé va cac quy dinh an toan dic biét nham

ki€m soét sw chiéu xa hodc ngan ngira nhiém ban phéng xa lan rOng trong diéu kién lam
viéc binh thuong, ngin ngira hodc han ché mirc d6 chiéu xa tidm 4n.

3.5. Khu vyre giam sat

La noi cac diéu kién chiéu xa luén dugce theo doi mic du khéng can thiét phai ¢c6
cac bién phéap bao vé va cac quy dinh an toan dic biét nhu dbi véi khu vuc kiém soat.

4. Nguyén ly

Céc thiét bj do phong xa dua trén cac nguyén ly sau:

4.1. Buéng ion hoa

Birc xa ion hod di qua mét sb hoi khi s& ion hod né tao thanh céac ion (+) va cac
ion (-); néu c6 mot hiéu dién thé gilta hai cuc thi céc ion (+) s& chay vé andt va cic ion
(-) s& chay vé catdt va tao thanh dong dién lam thay déi dién thé. Po dong dién nay
s€ tinh dugc mirc 6 phong xa.

Céu tao: Buéng ion hod 1a méot Sng kim loai hay phu kim loai, thé tich vai cm® dén
vai trim dm’ (cang lon cang nhay); thanh ong la cuc 4m, soi kim loai xuyén gitta 1a cuc

duong duge ndi véi cac cuc tuong ung ctia nguon dién va mét vi dién ké. Buong ion
hoa chi sir dung duoc mét thoi gian, hoi khi bi ion ho4 din dan bi pha huy.

 Céc mdy do phéng xa déu ding budng ion hoa va chi do bitc Xa gamma, tia X,
Do6i vaoi birc xa anpha phai c6 budng ion ho4 riéng, vach budng phai that mong; doi voi
neutron budng ion hoa cé phu BF3.
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: ip nhay
4.2. Ong dém nhap n | | | | -
Mot s6 chat khi bi bitc xa ion hoé chi€u qua s& phat quang, anh sang :do [atﬂyeg
é phéiokhuyéch dai rdi chuyén quang ning thanh dién ning va duge do bang mot vi
nén .
dién ke.
Mot sb chit phat quang thuong ding:

+ Sunphua kém dé do birc xa anpha.
+ Anthracen dé do birc xa beta.

+ Natri iodua dé do birc xa gamma.
+ Liti iodua dé do birc xa neutron.

Ong dém nhép nhay cé do nhay cao hon budng ion ho4 nhung co n’\hlIQC diém Ali‘i
moi loai birc xa phai dung chét phat quang riéng va dién 4p cho t€ bao nhin quang dién

phai 1on.

4.3. Nhiét phat quang (TLD) | |
Dung mot tAm kinh phu mét 16p metaphotphat ba’c Vfi. nlli‘rng ti1_1Ah th€f canxi ﬂo;l'ua}
(CaF,) hay liti florua (LiF); néu nung néng tam kinh Aci0~k11.1”\da l?l chAleu !)Auc Xa ll)(})f ?a
no sé phat ra anh sang. Po 4nh sang dé bang quang kej;‘e bl?t ch (’i(_) c}m;u xe_;(.kt u(:: g
phap nay dung rong réi trong do liéu ¢ nhan. Nhugc di€m 1a phai c6 may doc két qua.

4.4. Phim anh o L
Céc birc xa ion hod lam den phim anh. D§ den ctia phim ty 1€ v6i li€u chiéu cua
tia birc xa. Phuong phap nay c6 nhiéu nhuge diém nén hién nay it dung.

5. Phwong phap do

5.1. Chi dinh do
Co s& sir dung biic xa ion héa phai tién hanh do kiém xa méi truong theo cac quy

dinh sau: ‘ ‘

— Po kiém xa mdi truong lam viée va xac 1dp cac mirc diéu tra khi 18p ho so dé
nghi cap gidy phép tién hanh cong viée biic xa.

— Dinh ky hing nim kiém tra mitc birc xa tai cac vi tri nhan vién bl'I? xa l‘ém
viée, mirc bt xa moi trudng tai cac vi tri clra ra vao va khu vuc xung quanh céc phong
dat thiét bi birc xa.

5.2. Vj tri do o

— Cén do t4t ca cac vi tri ctia nhitng ngudi 1am viée truc tiép voi nguon blfI.C xa
ion hod va vi tri ctia nhimg déi trong xung quanh nhur: Ngudi lam gian tiép, ngudi lan
cén, bénh nhéan, dan cu xung quanh, xung quanh phong dit nguén.

— Do danh gia hiéu qua clia céc phuong tién phong ho chung ciing nhu phong
hd ¢4 nhéan.
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— Néu dién do réng va phtic tap cn l4p bidu db va ké 6 vudng dé do theo toa db.

Chti y do vi trf ctia ca 3 loai dbi twong bi chiéu xa: Loai A, loai B, loai C va do &
vi tri cua ca 3 nhdm ciia co thé theo phén loai d6i tuong va nhém bi chiéu.

Ghi chi:
Loai A: Nhén vién lam viéc truc [iép vai bire xa ion hoa.
Loai B: Nhitng ngudi lam viéc 14n cén.
Loai C: Cong chung.
5.3. Thiét bj do

Dung céc may do liéu suét, sut lidu trong duong dwa trén nguyén ly budng ion
ho4, éng dém nhép nhay...

May do c6 giai do dap ting dugc cac gia tri trong tiéu chuén tham chiéu.
5.4. Nguyén tic chung khi sir dung thiét bj
— Poc kj huéng dan str dung may.

~ Xem don vi do cua thiét bi c6 phi hop véi muc dich do hay khdng, khi cin
nén tinh d6i don vi do cho phu hop.

— Xem thiét bi c6 thé do duoc loai biic xa nao: Anpha, beta, gamma, tia X,
neutron v.v...

— Xem néng lugng dép mg ctia may c6 phi hop véi ning lugng bire xa dinh do
hay khéng.

— Xem gi6i han do va gi6i han chiu dung liéu ciia may dé tranh do noi c6 lidu
vugt qua gidi han clia may.

— Khi do mdt ngudn phong xa da biét nén dé thang do & mirc cao nhét rdi ha
thip dan dé tranh hong may.

— Bao quan thiét bi noi kho, mat. Sau khi hoan thanh do thi tét may, thdo pin va
phu kién khoéi thdn mdy. V& sinh sach s& rnay va cho vao hop bao quan mdy tranh
va dap.

5.5. Phwong phap do
— Don vi do suit liéu tvong duong (uSv/h).

— Bt thiét bi tai vi tri cAn do. Bat may cho gi4 tri do én dinh rdi ghi lai két qua
vao bién ban hién truong.

— Vi tri do, thoi gian do va s6 mAu do cin duoc xac dinh tuy tinh chét cong viéc.
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5.6. Trong mét s trwomg hop cu thé

C6 thé xac dinh theo TCVN 7078 - 1: 2002 (ISO 7503 - 1:1988): An toan bic xa.
Panh gia nhi®m xa bé mit. Phan 1: Ngudn phat béta (ning lugng béta cuc dai 1on hon
0,15 MeV) va nguon phét anpha.

6. Panh gia két qua

— 86 liéu do duoc ghi vao bién ban do birc xa ion héa tai hi€n truong.

— So sanh két qua v6i gi6i han tham chiéu xem dat hay khong dat (vuot) tiéu
chuén cho phép.

7. Gi&i han tham chiéu

— Théng tu s6 19/2012/TT-BKHCN ngay 08/11/2012: Quy dinh vé kiém soat
va bao dam an toan birc xa trong chiéu xa nghé nghiép va chiéu xa cong chiing,

— Théng tu lién tich 56 13/2014/TTLT- BKHCN-BYT ngay 09/6/2014 vé
Hudng dan dam bao an toan birc xa trong y té.

— Tiéu chuin V& sinh lao dong, ban hanh theo Quyét dinh sb6 3733/2002/QD-
BYT ngay 10 thang 10 nam 2002 cua Bo trudng Bo Y te.

Khi cac tiéu chuén, quy dinh trén c6 bd sung, thay thé ho#ic c6 quy chuén, tiéu
chuén, quy dinh méi thi c6 thé ap dung dé tham chiéu.

8. Kiém soat chat lwgng

May phai duoc dinh ky kiém tra hang tudn va tru¢e mdi lén do.

Binh ky thuc hién kiém tra lai do lip lai va do tai ldp theo qui dinh it nhét
11an/nam.

Kiém chuén may do tdi thiéu 1 14n/1nam.

9. Yéu ciu vé an toan
Trang bi ddy du céc thiét bi bao ho lao dong khi thuc hién do tai hién trudng.

10. Chét thai phat sinh va phwong phap xi ly

Céc loai pin sau khi khoéng con str dung phéi dugc thu gom, sau do dem di xir ly
tai cac don vi ¢6 chirc néng thich hop.
11. Tai liéu tham khao

1. Tiéu chuin Vé sinh lao dong do Bd Y té ban hanh theo Quyét dinh s6
3733/2002/QD-BYT ngay 10/10/2002.

2. TCVN 7468:2005. An toan birc xa. DAu hiéu co ban vé biic xa ion hoa.

3. TCVN 7469:2005. An toan birc xa. Do hoat do vat liéu rdn duge coi nhu chét thai
khéng phéng xa dé tai ché, tai sir dung ho#c chon cat.
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. TCVN 7941:2008. Méy do hat nhan. M4y do duoc thiét ké d& 1ip dit b dinh.
5. TCVN 7942-1:2008. An toan birc xa. Birc xa chuén tia X va gamma hiéu chuin

liéu ké va may do sudt lidu va xac dinh dép tmg cua thiét bi theo ning luong
photon. Phan 1: Déc tinh birc xa va phuong phap tao ra birc xa. -

. TCVN 7942-2:2008. An toan birc xa. Birc xa chuin tia X va gamma hiéu chuédn

lieu ké va Ame’ly do S.L‘lé"lt liéu va xac dinh dép Umg cua thiét bi theo nang luong
photon. Phén 2: Po lifu trong bao vé birc xa cho dai ning luong tir 8 KeV dén 1,3
MeV va va tir 4 MeV dén 9 MeV. ,

TCVN 8663:2011. An toan birc xa. Canh béo bitc xa ion héa. D4u hiéu bd sung.

. US. Nuclear Regulatory Commission, Protecting People and the Environment,

Measuring Radiation, Page Last Reviewed/Updated Friday, October 17, 2014.

. Health Physics SOf:iety, How can we detect radiation? Last updated: 13 August

2014.

- Radiation Detection and Measurement, Office of the assistance secretary of the

gsflesnse for nuclear, chemical, and biological defense programs/nuclear matters,

. Guidance for radiation accident management, Radiation emergency assistance

;((a)r;tser/Trainjng site (REAC/TS), https://orise.orau.gov/reacts/guide/detect.htm,

KY THUAT DO VA BDANH GIA BUC XA TIA X

1. Pham vi ap dung

K§ thuét nay ap dung dé x4c dinh lidu suit birc xa trong khoéng khi tai cac co so ¢6
str dung birc xa tia X.
2. Tiéu chuén trich dan

— Thong tu s6 19/2012/TT-BKHCN ngay 08/11/2012: Quy dinh vé kiém so4t
va bao dam an toan birc xa trong chiéu xa nghé nghiép va chi€u xa cong ching.

— Théng tu lién tich sb 1.3/2014/'1,“TLT-BKHCN-BYT ngdy 09/6/2014 vé
Huéng ddn dam béo an toan birc xa trong y te.

— TCVN 7885-1:2008. An toan birc xa. Thuat ngit va dinh nghia. Phén 1: Cac
thuét ngit xép theo thir tu chif cai trong ticng anh tr A dén E.

~ TCVN 6892:2001. An toan birc xa. Birc xa Gamma vé tia X. Liéu ké bo tii
kiéu tu dién doc gian tiép hodc truc tiép.

— TCVN 7077:2002. An toan birc xa. Lidu ké phim diing cho c4 nhén.

— TCVN 7174:2002. Néng luong hat nhan. An toan birc xa. Liéu ké nhiét phat
quang ding cho cé nhén dé do liéu birc xd cac dau chi va mat.

— TCVN 7944:2008. An toan btc xa. Cac nguyén tic chung vé 14y miu chat
phong xa trong khéng khi.
3. Giai thich tir ngiv
3.1. Lieu twong dwong (ky hiéu la Hrg)

La dai lugng ding dé danh gi4 liéu bic xa trong mét t6 chirc md hodc co quan cua
co thé nguoi va duge xéac dinh theo cong thire sau:

Hyr=Drrx Wr
Trong do:

Drgr: La lidu hép thu do loai biic xa R giy ra, léy trung binh trén co quan hoéc t6
chirc mo T.

Whr: La trong s6 birc xa cia birc xa loai R.

Khi truomg birc xa gdm nhiu loai bitc xa véi céc trong sb birc xa Wy khac nhau
thi liéu twong duong duoc xac dinh theo céng thirc sau, trong do tong dugc lay cho tat
ca cac loai birc xa lién quan: '
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H =)D, xW,
R

DPon vi ciia liéu twong duong 1a jun trén kildgam (J/kg) va duoc goi la sivo (Sv).
1 J/kg=1 Sv.
3.2. Liéu hiéu dung (ky hiéu Ia E)

, La téng lidu twong duong cua timg md nhan véi trong sb mo twong g tinh cho
tat ca cAc mo va co quan trong co thé, dugc xac dinh theo cong thirc sau:
E=%"W, xH,
T
Trong do:
Hr 13 lidu tuong duong ciia mé T.

Wr 1a trong s6 md ciia mé T. Tong duge lay cho tat ca cac mé va co quan trong
co thé.

Don vi cta liéu hiéu dung 1a jun trén kildgam (J/kg) va duoc goi la sivo (Sv).
1J/kg=1Sv

3.3. Nhédn vién birc xa
La nhén vién 1am viéc trong khu vuc kidm soat va khu Vuc giam sat.
3.4. Khu vire kiém soéat

La noi phéi 4p dung céc bién phap bao vé va cic quy dinh an toan dic biét nhdm

kiém soat sy chiéu xa ho#c ngin ngira nhiém bin phong xa lan réng trong diéu kién lam
viéc binh thuong, ngiin ngira hodc han ché mic do chiéu xa tiém 4n.

3.5. Khu vwre giam sat

La noi céc dicu kién chiéu xa ludn duoc theo dai mic du khong cén thiét phai c6
cac bién phéap bao vé va cac quy dinh an toan dic biét nhur dbi vai khu vue kidm soat.

4. Nguyén ly
Cac thiét bj do phéng xa dua trén céc nguyén Iy sau:

4.1. Budng ion hoa

Burc xa ion hoa di qua mot s6 hoi khi s& ion hod né tao thanh cac ion (+) va cac
ion (-); néu ¢6 mot hidu dién thé gitra hai cuc thi céc ion (+) sé& chay vé andt va cac ion
(-) s& chay vé catbt va tao thanh dong dién lam thay ddi dién thé. Do dong dién nay
s€ tinh dugc mirc d§ phong xa.

Céu tao: Budng ion hod 1a mdt 6ng kim loai hay phti kim loai, thé tich vai cm’
dén vai trim dm’ (cang Ién cang nhay); thanh 6ng 1a cuc am, soi kim loai xuyén giita la
cuc duong duge ndi véi cac cuc tuong {mg cta ngudn dién va mdt vi dién ké. Budng
ion-hod chi sir dung duge mot thoi gian, hoi khi bj ion ho4 din din bi pha huy.
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4p nhay ,
. Ong dém nhap n ' - - L
e Mg:t s6 chét khi bi biic xa ion hoa chicu qua s& phat quang, anh sédng do rat yéu
o 3 ;

Kkhuyé i roi yé€ ing thanh dién ning va duge do bang mot vi
Al &ch dai roi chuyén quang nang .
nén phai ye :

dién ké. o
Mot sb chét phat quang thuong dung:
— Sunphua kém dé do bitc xa anpha.
_ Anthracen dé do biic xa beta.

— Natri iodua dé do birc xa gamma.

_ Liti iodua dé do birc xa neutron.

hiét phét quang (TLD) o
o Nm'ngp mot thm kinh phtt mdt 16p metaphotphat bac va nhiing tinh the canxi ﬂolll'“g
CaF,) ha liti florua (LiF); néu nung nong tam kinh dé khi da bi chicu birc xa ion ho
- h'ty ra anh sang. Do dnh sing do bang quang ké s& bi€t mirc do Crhlel.l Xa. kPhU(ng
gﬁés: iy ding rong i trorfg do liéu cé nhén. Nhure diém Ia phi c6 may doc két qué.

4.4. Phim anh . TRy <A .
Céc biic xa ion hoa lam den phim anh. EIQ@ den cta phim ty 1€ véi liéu chi€u cia
(ia birc xa. Phuong phap niy ¢6 nhiéu nhuoc diém nén hién nay it ding.

5. Phwong phap do

5.1. Chi dinh do | ‘ A
_ Do kidm xa méi truong 1am viéc va xac lap cac mirc di€u tra khi 1ap ho so de
nghi cip gidy phép tién hanh coéng viéc birc xa tia X. o
— Pinh ky hing nim kiém tra muc b&c xa tia X\tai c‘éc vi tri nhan vién birc Xa
lam viéc, mire biic xa mdi truong tai cac vi tri cira ra vao va khu vure xung quanh cac
phong dat thiét bi biic xa tia X.

5.2. Vi tri do ’ | o |
Cén do tat ca cac vi tri ciia nhitng ngudi lam viéc truc tiep voi nguon ‘Enxc xa t1aﬂ1 X
va vi tri ctia nhiing dbi tugng xung quanh nhu: Nguoi lam gién ti€p, nguoi lan cén, bénh
nhéri, dan cu xung quanh, xung quanh phong dat nguon.
Do danh gia hiéu qua cia cac phuong tién phong h chung ciing nhu phong hd
ca nhan. q A
Néu dién do rong va phirc tap can 1ap biéu db va ké 6 vudng dé do theo toa db.
Chi y do vj tri ctia ca 3 loai dbi tuong bi chiéu xa: Loai A, loai B, loai C va do &
; - X o s ) - : o
vi tri ciia ca 3 nhém cia co thé theo phén loai doi twong va nhém bi chiéu.
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Ghi chu:

Loai A: Nhan vién lam viéc truc tiép véi birc xa tia X.
Loai B: Nhimng ngudi lam viée 1an cén.

Loai C: Cong ching,

5.3. Thiét bj do

‘Dung cac may do lidu suét, sudt lidu twong duong dua trén nguyén ly budng ion
ho4, 6ng dém nhAp nhay...

May do co giai do dap ting duoc céc gia tri trong tiéu chun tham chiéu.

5.4. Nguyén tac chung khi st dung thiét bj
— Doc k§ huéng dan sir dung may.

— Xem don vi do ctia thiét bi c6 phii hop v6i muc dich do hay khéng, khi can
nén tinh ddi don vi do cho phi hop.

— Xem néng lugng dap Gng clia may c6 pht hgp véi ndng lugng birc xa tia X
dinh do hay khéng.

— Xem gi6i han do va gi6i han chiu dung liéu ciia may dé tranh do noi c6 lidu
vuot qua gidi han ciia may.

— Bao quan thiét bi noi khd, mat. Sau khi hoan thanh do thi tit may, thao pin
va phu kién khoi thdn may. V€ sinh sach s& may va cho vao hép bao quan mdy tranh
va dap.

6. Phwong phap do

— Don vi do suét lidu twong duong (pSv/h)

— Dit thiét bi tai vi tri can do. Bt may chd gia tri do 6n dinh rdi ghi lai két qua
vao bién ban hién trudng.

~ Vi tri do, thoi gian do va s6 mau do can duge x4c dinh tiy tinh chét cdng viéc.
7. Panh gia két qua

— Sb ligu do dugc ghi vao bién ban do birc xa tia X tai hién truong.

~ — So sanh két qua véi gidi han tham chiéu xem dat hay khong dat (vuot) tiéu

chuéan cho phép.
8. Gi&i han tham chiéu

— Thong tu s6 19/2012/TT-BKHCN ngay 08/11/2012: Quy dinh vé kiém soat
va bao dam an toan birc xa trong chiéu xa nghé nghiép va chiéu xa cong ching.

— Théng tu lién tich s6 13/2014/TTLT-BKHCN-BYT ngay 09/6/2014 vé
Hudng dan dam bdo an toan birc xa trong y té.

— Tiéu chuéin V& sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QD-
BYT ngay 10 thang 10 ndm 2002 cua B truong B Y té.
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— Khi céc tiéu chuén, quy dinh trén c6 bo sung, thay thé hoiic cé quy chudn, tiéu
chuén, quy dinh méi thi c6 thé 4p dung dé tham chiéu.

9. Kiém soat chét lwgng
- May phai duoc dinh ky kiém tra hang tuan va truéc méi lan do.

- Pinh ky thuc hién kiém tra lai d6 lap lai va do tai lip theo qui dinh it nhét
11an/nam.

— Kiém chuin may do t6i thiéu 1 1an/1nam

10. Yéu ciu vé an toan

Trang bi ddy du cac thiét bi bao hd lao dong khi thuc hién do tai hién truong.

11. Chét thai phat sinh va phwong phap xi ly

Cac loai pin sau khi khong con str dung phai duge thu gom, sau dé dem di xtr ly
tai cac don vi c6 chiic niang thich hop.

12. Tai liéu tham khao

|. Tiéu chudn V& sinh lao dong do Bd Y té& ban hanh theo Quyét dmh )
3733/2002/QDb-BYT ngay 10/10/2002.

2. TCVN 7468:2005. An toan birc xa. D4u hiéu co ban v& bic xa ion ho.

3. TCVN 7469:2005. An toan birc xa. Po hoat dé vét liéu réin duoc coi nhu cht thai
khong phong xa dé tai ché, tai str dung hoac chon cat.

4. TCVN 7941:2008. M4y do hat nhan. May do dugc thiét ké dé 15p dit c6 dinh.

5. TCVN 7942-1:2008. An toan biic xa. Birc xa chuén tia X va gamma hiéu chuén liéu
ké va may do suét lidu va x4c dinh dap tmg cua thiét bi theo ning luong photon.
Phén 1: Dic tinh birc xa va phuong phép tao ra bic xa.

6. TCVN 7942-2:2008. An toan biic xa. Biic xa chuén tia X va gamma hiéu chuén lidu
ké va may do suét lidu va xac dinh dap tmg cua thiét bi theo ning lugng photon.
Phén 2: Po lidu trong bao vé bic xa cho dai ning luong tir 8 KeV dén 1,3 MeV va
va tir 4 MeV dén 9 MeV.

7. TCVN 8663:2011. An toan birc xa. Canh béo birc xa ion héa. Diu hiéu bd sung.

8. US. Nuclear Regulatory Commission, Protecting People and the Environment,

Measuring Radiation, Page Last Reviewed/Updated Friday, October 17, 2014.

9. Health Physics Society, How can we detect radiation? Last updated: 13 August
2014.

10. Radiation Detection and Measurement, Office of the assistance secretary of the
defense for nuclear, chemical, and biological defense programs/nuclear matters,
2015.

11. Guidance for radiation accident management, Radiation emergency assistance
center/Training site (REAC/TS), hittps://orise.orau.gov/reacts/guide/detect.htm,
2015.
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KY THUAT BO VA DANH GIA B(FC XA TP NGOAI

1. Pham vi ap dung
K§ thudt nay ap dung dé xac dinh va danh gia su tiép xuc vai birc xa tir ngoai tai cac
co 8¢ ¢0 sir dung birc xa ti ngoai.

2. Tiéu chun trich dan

— ACGIH-American Conference of Governmental Industrial Hygienists 1992
“Recommendation for TLV of Ultraviolet radiation”.

— Australian Government, Australian Radiation Protection and Nuclear

Safety Agency. “Occupational Exposure to Ultraviolet Radiation”. Radiation
protection standard.

— ICNIRP (International Commission on Non-ionizing Radiation Protection).
ICNIRP guidelines, “on limits of exposure to ultraviolet radiation of wavelength

between 100 nm and 400nm (incoherent optical radiation). Published in: health
physics 87(2):171-186:2004. '

— INIRC/IRPA. Non-lonizing Radiation Committee of the International

Radiation Protection Association 1992 “Recommendation for TLV of Ultraviolet
radiation”.

3. Giai thich tir ngiv
Trong k§ thuét nay, c4c tr ngir dudi day dugc hiéu nhu sau:

— Phé tir ngoai vimg A (ving gin — song dai): La cac séng 4nh sang ¢ budce
song trong khoang ttr 315nm — 400nm.

— Phé tu ngoai ving B — song trung: La cac song anh sing c6 budce séng trong
khoang tir 280nm — 315nm.

— Phd tir ngoai vimg C — séng ngén: 1.4 cic song anh sang c6 budc séng trong
khoang tir 100nm — 280nm. i 2

— Biic xa hiéu dung (effective irradiance - Eeff): Pugc xac dinh boi phuong trinh sau:

400

Ber= ZEx-S:«-»Ai

180

Trong d6 :

E, = Phb bitc xa tinh bang W/(cm? nm).
Sy = Hé s6 hiéu lyc phd.

A = D9 rong budc séng tinh bang nm.
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B @

; i 3 yéu (6 hép su
Hé sb hiéu luc pho (Relative spectral effectiveness ~dSK) 121 yet: lho c(}jlg Eéupxé;;
m si . kh [ A M § i L. Sh dugce dua trén :
Am Si sc nhau cta da va mat chong lai A. yc dua t d
shay cam sinh hoc khac a va mat ISk ] wen o
]dmg cac loai linh trudng, tho va sy ti€p xiic ctia con nguol Vo1 nguong g

4. Nguyén ly | -
én h¢ : i ién, tin
Ning luong biic xa tac dong lén sensor chuyén hoa ihan_hltm hlbe,gci : ﬂ‘oﬂg
y ' : ) n ) . B
hiéu dién duoc dan dén chip xir 1y tao ra két qua tuong (mg vo1 nang luong :
1€ : - :

moi trudong.
5. Phwong phap do

5.1. Quy dinh chung - N
. A 5 . . s i
_ Xac dinh vi tri cAn do birc xa tir ngoai: Po tat ca cac vi tri cua nguol lam Vi
c6 tiép xuc véi bic xa tir ngoai.

— Dit thiét bi do cach nguén phét birc xa tir ngoai 25cm, 5cm, 1,5m, 2m.

5.2. Thiét bi do x —
— Thiét bi do gdm 3 bd phan: Bo phdn ghi nhan, bd phén dan truyén va may do.
— Théng sb k§ thudt: Khoang do budc song tir 180nm - 400nm, d§ phén giai
cao - 0,00lmW/cmz.

5.3. Chuan bj may 1 | B
— Kiém tra tinh trang hoat dong ctia may, chuén bi pin du cho ca qua tr 0.

5.4. Tién hanh do o

— Dit thiét bi tai vi tri cin do, bat may, do trong 5 phut va doc két qua hién thi
trén man hinh.

— Ghi sb liéu vao bién ban hién truong.

: an thiét bj
” Bai qrs':m m&i dot do do cAn théo pin va phu kién khoéi than may. V¢ sinh sach s&
may va cho vao hdp bao quan may.

— B4o quan may trong phong c6 hut am.

— Méy phai duge dinh ky kiém tra hang tuén.

6. Panh gia két qua A .
So sanh két qua v6i gi6i han tham chiéu xem dat hay khong dat (vuot) ti€u chuan
cho phép.
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7. Gi@i han tham chiéu

~ Tiéu chuin V& sinh lao déng, ban hanh theo Quyét dinh s& 3733/2002/QD-BYT
ngay 10 thang 10 nam 2002 ctia Bo truéng BO Y té.

— Khi tiéu chuén c6 bd sung, thay thé hodc ¢6 quy chuan, quy dinh méi thi ¢
thé ap dung dé tham chiéu.

8. Kiém soat chat lwong
— Dinh’ky thuc hién kiém tra lai do lap lai va do tai 13p it nhdt 1 Ié‘n/ném._
— Hiu chuan méy do dinh ky theo tiéu chuin nha sén xuit.
9. Yéu cau vé an toan
Trang bi day du céc thiét bi bao h¢ lao dong khi thuc hién do tai hién truong.
10. Chét thai phat sinh va phwong phap xir ly

Céc loai pin sau khi khéng con sir dung phai dugc thu gom, sau dé dem di xir ly
tai cac don vi ¢6 chirc ning thich hop.

11. Tai liéu tham khao

1. Tiéu chuén vé sinh lao dong sb 3733/2002/QD-BYT, ban hanh ngay 10/10/2002.

2. ACGIH-American Conference of Governmental Industrial Hygienists 1992
“Recommendation for TLV of Ultraviolet radiation”.

3. Australian Government, Australian Radiation Protection and Nuclear Safety
Agency. “Occupational Exposure to Ultraviolet Radiation”. Radiation protection
standard.

Canadian OSHA “Ultraviolet radiation. Occupational exposure limits” 1994.
5. G.A. Suvorop, Iu.P. Palsev. “Ultraviolet radiation”. Moscow 1999,

6. INIRC/IRPA- Non-lonizing Radiation Committee of the International Radiation
Protection Association 1992 “Recommendation for TLV of Ultraviolet radiation”.

7. ICNIRP (International commission on non-ionizing radiation protection). ICNTRP
guidelines, “on limits of exposure to uliraviolet radiation of wavelength between
100 nm and 400nm (incoherent optical radiation). Published in: health physics
87(2):171-186; 2004.

8. U.S. Department of health, education, and welfare. “Occupational exposure to
ultraviolet radiation”. Public Health Service. Health Services and Mental Health

* Administration. National Insttiute for Occupational Safety and Health, 1972.

9. Threshold Limit Values and Biological Exposures Indices for 1986-1987. American
Conference of Governmental Industrial Hygienists, 6500 Glenway Avenue,
Building D-7, Cincinnati, Ohio 45211-4438.

10. WHO. Ultraviolet radiation and the INTERSUN programme. Geneva 2007,
11. WHO. Environmental health criteria 160. Ultraviolet radiation. Geneve 1994,
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Y AT XA AN PHAN
KY THUAT XAC DINH BUI TOAN P
BANG PHUONG PHAP TRONG LUONG (CAN GIAY LOC)

1. Pham vi ap dung \ o . A o
K§ thudt nay 4p dung dé x4c dinh ndng dd bui toan phéan trong khdng khi moi
truong lao aéng theo thoi diém hodc ca lam viéc.

2 - =
2. Tiéu chuan trich dan - |
_ TCVN 5704:1993. Khong khi viing lam viéc - Phuong phap xac dinh ham
lugng bui. , . o
_ TCVN 5067:1995. Chét lugng khéng khi - Phuong phéap khoi lugng xac dinh
ham luong bul.
3. Giai thich tir ngiv A | "
Mbi truomg lao dong: La khong gian ctia khu vuc lao dng trong d6 nguoi lao
dong lam viéc cling cac phuong tién phuc vu cong vice. o
— Nong dé bui toan phén: La khdi luong bui trong k.hc‘)ngg }(hi thl} duqk; ¢ El?lll tlfﬁ
c6 duong kinh khi déng dudi 100micromet trén mot don vi thé tich khong khi, bicu thi
Ay . 3 *
bang don vi mg/m”. N o |
— LAy mAu bui thoi diém: La ldy mAu bui trong thoi gian ngan, (o thiéu 30 phit
cua ca lam viéc 8 gio. N | o
— LAy mAu bui ca lam viéc: La 14y mAu bui trong thoi gian cd ca lam viéc 8 g
hoiic toi thiéu 1a 4 gio trong ca lam viéc 8 gio.

4, Nguyén ly ) ) ; A ' |

Khong khi dugc hut qua diu 14y mAu c6 chira gidy loc bing rﬁoltolz)m'f?clrnglé.leffgé
khong khi di qua gidy loc, cAc hat bui c6 duomg kinh khi dong hoc dudi Dot o
duoc gifr lai trén gidy loc. Cén gidy loc trude va sau }ay mau. Dui vao uqll(lfﬁn, -
duoc va thé tich khong khi dé iy mAu dé tinh ndng dd bui toan phan trong g khi,
don vi tinh mg/m”.

5. Phwong phap xac dinh

5.1. Thiét bj, dung cy | | .

— Bom hut 14y miu khdng khi. Co6 thé sir dung bormr hut1 luu luqr.lg | :i LF
(str dung gidy loc dudng kinh 47mm) hodc luu lugng 2 lit/phut (str dung gidy loc duong
kinh 37mm).
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— DPéu ldy miu: La b phan thu bui trong dé c6 dit gidy loc. PAu ldy mau tuong
trng voi kich thuée gidy loc.

- Giéy loc: Co thé sir dung mot trong cac loai giéy loc nhu: sgi thuy tinh, PVC,
Vinyl metricel, Teflon...

— Tam giay dém lam gia d& gidy loc.

— Ong cao su hodc 6ng Nylon: Néi tir diu ldy mau téi bom 14y méu. Ong cao su
phai déo, kin va duong kinh bén trong déng déu.

— Gi4 3 chan dé dat diu 14y mAu, c6 thé diéu chinh dugc chiéu cao va hudng.
— Panh miii phing dé gap gidy loc.

— Tu sy c6 kha nang kiém so4t nhiét do.

— Cén phén tich do chinh x4c 0,01mg.

— Bao dung gidy loc.

— Céac hdp bao quan mau.

— Trong thudng hop bom ldy mau khéng khi khéng gén kém lru lugng ké va bo
do thoi gian thi can ¢ luu lugng ké va ddng hd tinh thoi gian bén ngoai.

— Budng cén mAu én dinh v& nhiét do va do &m (nhiét dé: 25+1°C; d6 Am:
50+10%).

5.2. Ldy mdu, bdo quan mau va van chuyén

— Kiém tra tinh trang bom hat 14y mAu va chudn luu luong hut. Néu bom hit
khong c6 luu luong ké gan kém thi phai sir dung luu luwong ké ngoai dé chuén.

— Sdy gir?'lyq loc trude khi can; Gie‘iy loc dung trong bao kép bang gify can ky
thuat. Bao ngoai de€ bao v¢, bao trong chira gidy loc va cé cung so thir tw v4i bao ngoai.
Bao trong duoc sdy, cin cing gidy loc. Sy ¢ nhiét d6 50°C trong 2 gio.

— Cén bao trong c6 chira gidy loc, ghi lai trong lugng, P(mg).
— Dat bao trong vao bao bao vé& (bao ngoai) va dé trong hdp bao quan mau.

— Neéu c6 nhi€u dau lay mau, c6 thé lip gidy loc vao dau lay mau va @ trong
hop bao quan.

— Gidy loc sau khi 14y mau dwoc cho vao bao kép tuong tmg dit trong hdp bao
quan mau hodc dat dau lay mau vao hop bao quan mau.

— Téi noi ldy mau, xéc dinh vj tri cin 14y mAu va huéng I3y mAu.
— Dat giay loc vao dau 1y mAu.

— Pat diu 14y mAu lén gia 3 chan, diéu chinh chidu cao sao cho ngang tAm hé
hap ngudi lao dong lam viéc va vuéng goc véi hudéng phat bui.
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_ Nbéi bng déy cao sumot dau vao dau 14y mu, mét d4u vao 16 vao cia bom hit.

— B4t may, ghi dia diém léy mau, s6 thit tu ciia mau, tinh trang san xuat. ,

_ Po dac va ghi lai didu kién vi khi hau (nhiét dd, 4 &4m, toc do gio, 4p sud
khong khi). o

_ Khi du thoi gian |y mAu, tat may ghi lai thoi gian 1dy mau.

— Tuy thudc vao ndng do bui noi san xut ma quyét dinh thoi gilan lay mau p'l.n‘u hop
dé dat dugc lugng .bui phén tan déu trén gidy loc, khong bi qua tai gy giam ap luc hut.

— Téi vi tri iy mAu tiép theo thay gidy loc hodc dau lay mau khac.

5.3. Cac bwére tién hanh sau 1y mau

— Sy bao trong c6 chira gidy loc. Sy & nhiét do 50°C trong 2 gio.

— Cén bao trong c6 chira gify loc ngay khi 14y ra khoi ti sdy, ghi lai trong lugng
(P', mg).

— Can gidy loc lam chimg.

Ghi tinh trang gidy loc: Binh thuong, qua tai bui, thung, rach, uét. ..

Cht y: Can mAu trén ciing mot chi€c cén va cling ngudi can.

MBi mot 16 10 gidy loc dung dé 1iy mAu phai dé toi thif:u 2 gidy loc 1am
chimng, cac gidy loc nay cling dem ra hién truong nhung khong lay mau.

5.4. Sor db tom tat quy trinh xét nghiém

i4 Ay mau bui iay loc Tinh toan
Can giay loc Lay mau bui Can gi Ic N 1 ‘
- da lay mau két qua

5.5. Tinh toan két qua
— Tinh gia tri hiéu chinh K 1
Céc loai gidy loc déu it nhiéu chiu anh huong cia nhiét do, do am pé trélr]h sai
s6 do nhiét d6, d6 Am gdy ra cAn sir dung gié tri hiéu chinh K. Gia tri nay duoc tinh tir
mau chimg:

(P1s - P1t) + (P2s - P2t)... (Pns —Pnt)

n

Trong do:
Pls: Trong luong gidy loc chimg s0 1 sau lay mau (mg).
P1t: Trong luong gidy loc chimg s6 1 trude 1y mau (mg).

P2s: Trong luong gidy loc chimg sb 2 sau iy méu (mg).
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P2t: Trong luong gidy loc chimg s8 2 truge ldy m3u (mg).
Pns: Trong lugng gidy loc chimg thir n sau liy miu (mg).
Pnt: Trong luong gidy loc chimg thir n truge 14y mau (mg).
Gid tri K c6 thé >0 hoic <0.
Néu K >0 thi trong lwong bui phai trir di K.
Néu K <0 thi trong luong bui phai cdng véi K.

— Tinh néng d¢ bui toan phin trong khéng khi
Néng do bui toan

thirc sau:
V
Trong dé:

C: Néng db bui toan phan (mg/m?).

P’: Trong luong gidy loc sau khi lay méu (mg).
P: Trong lwong gidy loc truce liy mAu (mg).
K: Gia tri hiéu chinh miy.

1000: Hé s quy dbi ttr don vi lit ra don vi m’,

V: The tich khéng khi da Iy mau = Thei eian Iy .
hit 1y mau (it/phi), g dy mau = Thei gian 1dy m3u (phit) x Luu luong bom
Chai y: V phai tinh theo didu kién tiéu chuin:

Voo 298xVxP
(273+T")x 760

Trong do:

Vo: Thé tich khong khi quy v& didu kién tiéu chuén (lit).
V: Thé tich khong khi da 14y mau (lit). .

P(:) Ap suat khdng khi tai vi tri 14y mau, do trong thoi gian 14y miy (mmHg)
T Nhiét do khong khi tai vi trf 14y mau ‘o).
760: Ap suét khong khi tai didu kién tiéu chudn (mmHg),

6. Banh gi4 két qua

phan trong khéng khi vung lam viée duoe tinh theo cong

7. Gi&i han tham chiéu
— Tiéu chuén V& sinh lao déng, ban hanh theo Quyét dinh s 3733/2002/QD-BYT
ngay 10 thang 10 nam 2002 ctia B trudng BO Y té.

— Khi tiéu chudn trén cé bd sung, thay thé hoic c6 quy chuén, tiéu chuén, quy
dinh méi thi c6 thé ap dung dé tham chiéu.
8. Kiém soat chéat lwgng

— Thuec hién ding cac budc cia quy trinh.

_ Trang thiét bi Jdy mAu va phan tich phai duoc hiéu chuén t6i thiéu 114n/nam.

9. Yéu ciu vé an toan

— Sir dung trang thiét bi bao hd lao dong phii hop khi 14y méu hién truomg va
phén tich tai phong thi nghiém.
' — Thuc hién ding,céc quy trinh 14y mau va quy dinh an toan phong thi nghiém.

10. Chét thai phat sinh va phwong phap xi ly

" Thu gom céc gidy loc sau khi phén tich va bing co dan da st dung dé xur ly nhu
chét thai nguy hai.
11. Tai liéu tham khao

jiEs Tigu chudn V& sinh lao dong do Bo Y t& ban hanh theo Quyét dinh sb
3733/2002/QD-BYT ngay 10/10/2002.

2. Thuong quy ky thudt Y hoc lao dong Vé sinh méi truong Sitc khoé truong hoc, Nha
xuat ban Y hoc, 2002.

3. Determination of respirable and total inhalable dust in air — Gravimetric method,
MTA/MA-014/R88, INSHT-Baracaldo, Spain.

4. Mark, D. Problems associated with the use of membrane filter for dust sampling
when compositional analysis is required. Ann. Occup. Hyg. 1974

5. NIOSH Manual of Analytical Methods (NMAM); Fourth edition; Particulates not
otherwise regulated, Total,; Method: 0500, Issue 2, 1994,

6. NIOSH. Nuisance dust, Total. Manual of Analytical Methods 3™ Ed., Vol.l,
Method: 0500, 1984.
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) KY THUAT XAC DINH BYI HO HAP
BANG PHU'ONG PHAP TRONG LU'QNG (CAN GIAY LOC)

1. Pham vi ap dung

Ky thudt ndy ap dung dé xac dinh ndng dé bui hd hip trong khéng khi méi truong
lao dong theo thoi diém hodc ca ca lam viéc.

2. Tiéu chudn trich dan

— TCVN 5704: 1993. Khong khi ving lam viéc — Phuong phap xac dinh ham
luong bui.

— TCVN 5067: 1995. Chét lugng khong khi — Phuong phap khéi hrong xéc dinh
ham lugng bui.

3. Giai thich tiv ngiv

— MB@i trudng lao dong: La khong gian cia khu vuc lao dong trong d6 nguoi lao
dong lam viéc cung cac phuong tién phuc vu cong viéc.

—~ Nong do bui hd hdp: La khéi luong bui trong khéng khi thu dugc & giai hat co
duong kinh khi dong dudi Smicromet trén mét don vi the tich khong khi, biéu thi bing
don vi mg/m’.

— LAy mAu bui thoi diém: La 14y mu bui trong thoi gian ngén, t6i thiéu 30 phut
cua ca lam viéc 8 gio.

— LAy mau bui ca lam viéc: La léy mau bui trong thai gian ca ca lam viéc 8§ gio
hodc t6i thi€u 12 4 gior trong ca lam viéc 8 gio.

~ Cyclon (dau léc): La mot bd phan ciia du thu mAu bui, duoc thiét ké dé tach
cac hat bui ho hap va khong hé hap.

4. Nguyén ly

Khéng khi duge hat vao du 14y miu c6 chira gidy loc bang mdt bom hut, b6 phin
cyclone ctia dau 1y mAu sé tach cac hat bui thanh hai phan: Phin cé kich thuée 16n hon
hodc bang Smicromet theo trong luc roi xubng cée phia dudi, phén c6 kich thuéc nho
hon Smicromet (bui ho hép) di tiép dén bé mat gidy loc va duoc gift lai trén gidy loc.
Can gidy loc truéc va sau lz"iy mau, dua vao lugng bui thu duge va thé tich khéng khi da
ldy mau dé tinh ndng d6 bui hd hp trong khdng khi, don vi tinh mg/m”>,
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5. Phwong phap xac dinh

5.1. Thiét bi, dung cu | | |
— Bom léy mau khong khi luu luong 2,5 lit/phit ¢ gin kém luu lugng ké va bo
do thoi gian 14y mAu.

— PAu thu méu bui: La bo phan thu bui trong do c6 dét gidy loc, dtrong‘k_n:h
37mm gém cac phﬁn: bau gift cat-xét c6 ong ndi vdi bom hut, cat-xét 3 manh va dau
] Fy N .
l6¢ (cyclon) bang nylon hodc nhém.

— Giéy loc dudng kinh 37mm. C6 thé sir dung mét trong cac loai gidy loc nhur:
soi thuy tinh, PVC, Vinyl metricel, Teflon...

— Thm gidy dém lam gia d& gidy loc, dudng kinh 37mm.

Panh miii phing dé gip gidy loc va tAm gidy dém.

Dung cu mo cat-xét.

Dung cu thao gidy loc.
— Cén phén tich do chinh xac t¢i1 0,01mg.
— Bao dung gidy loc, cac hop bao quin mau.

— Budng cén mAu én dinh v& nhiét do va do 4m (nhiét do: 25+1°C; d6 am:
50+10%).

Trong trudng hgp bom ldy mau khong khi khong gan kém lu'p lugng ké va bd do
thoi gian thi cin c6 luu lugng ké va dong ho tinh thoi gian bén ngoai.
5.2. L4y mau, bao quan mau va van chuyén

~ Kiém tra tinh trang bom 14y mau va luu lugng hit. Néu khong c6 lru luong
ké gén lién may phai sir dung luu lugng ké ngoai dé chudn may cho dat 2,5 lit/phit.

— Chuén bi déu 14y mAu, ghi s6 thir tw ciia cat-xét vao phan ddy cat-xét.

— Sy gidy loc trude khi can: Gidy loc dung trong bao kép bang giéy can k)?
thuét. Bao ngoai dé bao vé, bao trong chita giay loc va C? cung sO th‘u tu vai bao ngoai.
Bao trong duoc sdy, cén cung gidy loc. Sdy & nhiét do 50°C trong 2 gid.

— Can bao trong chua gidy loc, ghi lai trong hrong, P (mg).

— Lip gidy loc vao cat-xét. Ghi lai s6 thir ty ctia bao twong tmg v6i s6 thir tu
cat-xét dat gidy loc:

+ Pt miéng dém dd gidy loc xudng phan déy cat xét (phén c6 khia).
+ Dung panh kep gidy loc tir trong bao nhe nhang dit 1én miéng dém dr gidy loc.
+ Ghép phin thir hai ctia cat-xét véi day cat-xét.

+ Dat tiép phan nip cat-xét 1én trén cling.
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Chat y: Tranh 1am rach va nhidm bin gidy loc.

+ Dung bing keo gén phan dau va phan thir hai véi nhau, ghi s6 thir tr cat-xét
lén trén bang keo.

+ Lép cét-xét vao biu giir cat-xét:
+ Théo phan NAp cét-xét ra.

+ Dat Cyclone vao.

+ Dua vao bau gift cat-xét.

— Méu bui hé hdp duoc ly tai vi tri nguoi lao dong,

dau ldy miu céch miij
migng khéng qua 30cm.

— Xéc dinh vi tri cn 4y mdu va n
nguoi cong nhén deo may 13 dai dién cho
trong quy trinh san xuit.

guai cong nhan sé& deo may sao cho vi tri ctia
mdt thao tac hodic mot bd phén hay cdng doan

— Cho ngudi cong nhan deo may vao thit lung, dau 14y méu gin vao ve 40, mot
déu ong dén khi gin vao may bom huit.
— Hudng dan cong nhan nim duoc yéu ciu 14y mAu va cach bao quan thiét bi,
— Bét may, ghi lai vi tri 14y m&u va sé diu 14y mau.

— Do dac va ghi lai diéu kién vi khi hiu (nhiét do, d6 4m, téc do gi6) va 4p suit
khong khi.

— Khi du thdi gian 1dy mAu, tit may ghi lai thoi

‘ \ gian 1y miu trén may hoic
bang dong ho bam giay.

— Téi vi tri 14y méu tiép theo thay dau ldy mAu khac, diéu chinh lai luu heong
dat 2,5 lit/phut.

— Khi thdo cat-xét khoi biu gitt lvu y khéng duoc xoay cyclon xudng vi s& lam
cho bui tir ddy cyclon roi xuong gifly loc. Cac cat-xét da lay mau dugc dong nit va dé
trong hop bao quan mau riéng, dau cat-xét co 15 khéng khi vao huéng Ién trén.

5.3. Cac buorc tién hanh sau I3y méu

— Théo bang keo dan bén ngoai cat-xét, md cat-xét, lay gidy loc ra nhe nhang va
dat vao bao trong tuong ung.

— Séy bao trong chira giéy loc & nhiét d6 50°C trong 2 gid.

— Cén bao trong c¢6 chira gidy loc ngay khi iy ra khoi tu sdy, ghi lai trong

luong, P’(mg). Cén gidy loc lam chimg.
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[ . 4 tai bui i ach, udt. ..
Ghi tinh trang gié\y loc: binh thuong, qua tai bui, thang, r
1 : ¢

) at chiéc cAn va cung ngudi can.
cung mot chiéc can va g ng

1 ¢: CAn mau trén ‘ . ; . 4c gidy loc
i hai dé t5i thidu 2 gidy loc 1am chimg, cdc gidy ¢

61 mot 16 idy loc p
_ Mbi mot 16 10 giay I¢ o 1o i
ién truong nhung khong lay mau
nay cling dem ra hién truong

5.4. So db tom tit quy trinh xét nghiém

“n A A A A ‘ Sai
anh hudng cla nhiét do, d6 4m. Dé tranh

Cac loai giéy‘ loc déu it nhiéu chiu gid trj hidu chinh K. Gia tri nay duoc tinh fr

A A A A ) un
s do nhiét do, do am gay ra can su dung
mau chimg:

(P1s— P1t)+ (P2s — P20)...(Pns — Pno)
K =

n

Trong do: A o
Pls: Trong luong gidy loc chimg s0 1 sau l1ay mau (mg).

P1t: Trong lugng gidy loc chimg s6 1 trude lay mau (mg).

P2s: Trong luong gidy loc chimg s<“) 2 sau léykmﬁu: (mg).
P2t: Trong lugng gidly loc chimg s0 2 trude l‘ay mju (mg).
Pns: Trong lugng gidy loc chimg thir n sau léyg mr:tuﬂ (mg).
Pnt: Trong lugng gidy loc chimg thir n trude lay mau (mg).
Gia tri K o thé >0 hodc <0. |
_Néu K >0 thi trong lugng bui phai trir di K.‘
- Néu K <0 thi trong lugng bui phai cong vai K.
Tinh ndng dd bui hd hép trong khong khi. | .

Nobng do bui hd hép trong khong khi duoc tinh theo cong

[(P'-P) £ K]x1000
- v

Trong do: 3
C: Néng d6 bui hd hap (mg/m”). )
P’: Trong lugng gidy loc sau khi lay mau (mg).
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P : Trong luong gidy loc trude lay mau (mg).
K: Gia tri hiéu chinh miu.
1000: Hé s6 quy ddi tir don vi lit ra don vi m’,

V: Thé tich khéng khi d& 1dy mau = Thoi gian ldy mAu (phit) x Luu lugng bom
hat (lit/phiat).

Chii y: V phai tinh theo diéu kién tiéu chuén:
_ 298xVxP
(273+T*)x 760

Trong do:
Vo: Thé tich khong khi quy vé diu kién tiéu chuén (lit).
V: Thé tich khdng khi d& 14y mau (lit).
P: Ap suat khong khi tai vi tri 14y mAu, do trong thoi gian 14y mau (mmHg).
T%: Nhiét do khong khi tai vi tri 1y mau (°C).
760: Ap suit khong khi tai diéu kién tiéu chudn (mmHg)
6. Danh gia két qua '

So sanh két qua véi gi¢i han tham chiéu xem dat hay khéng dat (vuot) tiéu chuin
cho phép.

7. Giéi han tham chiéu

— Tiéu chuin V& sinh lao déng, ban hanh theo Quyét dinh s6 3733/2002/QD-BYT
ngay 10 thang 10 nam 2002 cua B6 truong By Y té.

~— TCVN 5509:2009 Khéng khi viing 1am viéc-Silic dioxit trong bui hd hip-Gisi
han tiép xtc t6i da. Workplace air —Silica in respirable dusts — Maximum exposure limit
(MEL).

Khi céc tiéu chuén trén cé b sung, thay thé hodc cé quy chudn, tiéu chuin, quy
dinh mdi thi cé thé ap dung dé tham chiéu.

8. Kiém soat chit lwgng

— Thuc hién dung cac budce cua quy trinh.

~ Trang thiét bi 14y mAu va phan tich phai duoc hiéu chun 11An/nim.
9. Yéu cdu vé an toan

Sir dung trang thiét bj bao h¢ lao dong pht hop khi 14y mu hién truong va phan
tich tai phong thi nghiém.

Thuyc hién ding cac quy trinh 14y mau va quy dinh an toan phong thi nghiém.
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10. Chét thai phat sinh va phwong phap xir ly

Thu gom céc gidy loc sau khi phén tich va bing co dén d sir dung dé xur Iy nhu
chét thai nguy hai.
11. Tai liéu tham khao

1. Vién Y hoc lao dong va V& sinh mdi truomg, Thuong quy k§ thudt Y hoc lao dong
Vé'sinh mdi truong Strc khoé truong hoc, Nha xuat ban Y hoc, 2002.

2. Tiéu chuAn V& sinh lao dong do Bé Y té ban hanh theo Quyét dinh sb
3733/2002/QD-BYT ngay 10/10/2002.

3. Determination of respirable and total inhalable dust in air — Gravimetric method,
MTA/MA-014/R88, INSHT-Baracaldo, Spain.

4. Higgins,RI and P.Dewell, A gravimetric size selecting personal dust sampler, in C.N
Davies, ED., Inhaled Particles and vapors II, Pergammon Press, Oxford, 1967

5. NIOSH Manual of Analytical Methods (NMAM); Fourth edition; Particulates not
otherwise regulated, Respirable; Method: 0600, Issue 2, 1994.

6. NIOSH. Nuisance dust, Respirable. Manual of Analytical Methods 3" Ed., Vol.1,
Method: 0600, 1984,
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KY THUAT XAC BINH BUI TOAN PHAN VA BUI HO HAP
BANG THIET B| DO BUI BDIEN TU HIEN SO

1. Pham vi ap dung

Ky thudt ndy ap dung dé xac dinh ndng do bui toan phin va bui '
) L. na) , ) In g do bui toan phan va bui hé hip tron
khéng khi méi trudng lao dong bang thiét bi do bui dién tir hién sb. ’ 8

2. Tiéu chudn trich din

— TCVN 5966: 2009 (ISO 4225 : 1994), Chit luong khé 3 . .
A . s J -
niém chung — Thudt ngir va dinh nghia. g khong khi - Nhimg khai

. — TCVN 9469: 2012 Chat lugng khéng khi. Xac di 8 ,
hip thy tia beta. ong khong khi. Xdc dinh bui bang phuong phap

= AS/NZS 3580.9.7:2009 (Methods for sampling and analysis of ambient air -
Determination of suspended particulate matter - Dichotomous sampler (PM10, coarse
PM and PM2,5) - Gravimetric method) - Phuong phép iy mAu va phén tich kh,c“mg khi
i;l;)gl\;lzu?;h - Xac dinh bui - Phuong phap trong luong 1dy méu chia do6i (PM10, bui thé

3. Giai thich tr ngie
Trong k¥ thudt nay, cac tir ngit dudi ddy duoc hiéu nhu sau:

o \M(“)i. Atruc‘fng la,o dong: La khong gian cta khu vyc lao dong trong d6 ngudi
lao dong lam viéc ciing céc phuong tién phuc vu cong viéc.

~ Nong db bui toan phin: La khéi lwvong bui 5 i & giai

- E.GO bul | " ong bui thu duoc trong khong khi & giai

ha.t ¢6 dudng kinh khi dong dudi 100micromet trén mdt don vi thé tich khong khi, biéu
thi bing don vi mg/m’. ' ’

hr5 Nﬁng d(:) bui hc“a .hép:‘Lé khéi luong bui thu duoc trong khong khi ¢ giai hat c6
duorng kinh lghl dong dudi Smicromet trén mét don vi thé tich khong khi, biéu thi Bﬁng
don vi mg/m”. : , '

.~ Thiét bj do bui dién tir hign s6: La thiét bi do bui, hién thi truc tiép két qua
ndng dd bui trén man hinh ctia may khi do tai hién trudng. .
4. Nguyén ly

- Xac (i"infn nong l(z‘g bui toan phén va bui hd hép dua trén su tan xa ctia chium tia
hong ngoai, laze...) khi tuong tic véi céc hat bui cé trong khong khi. Két qua

10ng ngo at b . Két

hién thi bang mg/m”. : ’ e e
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5. Phwong phap
5.1. Loai mau: khong khi.

5.2, Thiét bi, dung cy
May do bui dién tir hién $0:
— Dai do: Tuy thudc timg thiét bi, tbi thiéu 0,01 mg/m’ ~ 25mg/m’.
— D6 nhay: Téi thiéu 0,01mg/m’.
— Po duoc két qua trong lugng trung binh theo thoi gian, mg/nnl3 .
Bom ldy mau (khi xac dinh ndng do bui hd hép):
_ 6 thé didu chinh lwu luong hat tir 0,5 - 5 L/phut.

_ Gift luu Iwong én dinh véi sai s6 khong qué 5% trong sudt thoi gian Iy mau.

5.3. Cac bworc tién hanh

a. Xdc dinh vi tri do

1. Pénh gia tiép xtc: Do tai vi tri c6 ngudi lao dong lam viée.

2. Panh gi4 6 nhidm: Do tai vi tri dai dién ctia khu vuc cn danh gia.

C6 thé do tai ngudn phat sinh bui va cac khoang céch tir ngudn dé danh gid mirc
do phat tan bui.

b. Phuong phdp do bui foan phan

— Lép pin, bit may va kiém tra tinh trang thiét bi.

— Chuén may theo tai liéu huéng dn kém theo may.

— M6 nép che, dé budng do & chiéu cao tir 1,5 dén 2m so véi mit san, nim
ngang va vudng goc voi nguon phat sinh ra bui, tranh anh sang mit troi hodc deén soi dot
chiéu vao budng do.

— B4t may do: Do trong it nhét 10 phut, doc va ghi lai gia tri trung binh cta l4n
do hién thi trén man hinh cta may.

— M3i vi trf thyc hién do 3 lan.

¢. Phwong phdp do bui hé hdp

— Lip pin, bat may do va kidm tra tinh trang thiét bi.

— Chuén may theo tai liéu huéng din kém theo may.

— Tét may, md& nap che va lip dau loc bui hd hip vao budng do dé loai bo cac
hat bui c& lon.

_ Két ndi dhu khong khi di ra cia budng do voi bom liy mAu. Bat bom 14y méu
va cai dit tdc d6 dong 2,2 L/phut. Dat budng do & chiéu cao tr 1,5 dén 2m so voi mét
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san, du khong khi di vao budng do huéng thing xubng san dé trénh céc hat bui c& lon

i liéu tham khao
roi vao dau chira. Chu y tranh 4nh sdng mit troi hodc deén soi dbt chiéu vao budng do. 11. Tai ligu

1. Casella MicroDust Pro User Manual.

— Bat may do. Sau it nhit 10 phit doc va ghi lai gia tri trung binh cta lin do barrett. Technical Development, Dust Mearurement-Basic Information, 2008, F.W

hién thi trén man hinh cua may. L rec
Farrett limited.

Sustainable Aggregates, Information gateway, Dust-Monitoring.

Silica, Crytalline-Dust Control handbook, Chapter 7, United States, Department of
Labor, https://www.osha.gov/dsg/topics/.../dust/chapter_ 7.htmL.

OSHA Standard applies to Free Silica dust 29 CFR 1910.1000 Table Z-3.

— MB&i vi tri thue hién do 3 I4n.

6. Danh gia két qua

— S0 ligu do dugc ghi vao bién ban do bui tai hién truong.

— Két qua thé hién trong bao c4o 1 trung binh ctia 3 14n do lap lai. 5.

~ So sanh két qua vé6i gidi han tham chiéu xem dat hay khong dat (vugt) tiéu
chuén cho phép.

7. Gi@i han tham chiéu

— Tiéu chuén V& sinh lao dong, ban hanh theo Quyét dinh sb 3733/2002/QD-BYT
ngay 10 thang 10 nam 2002 ctia Bo trudong Bo Y té.

— TCVN 5509:2009 Khéng khi ving lam viéc-Silic dioxit trong bui hd hip-Gisi
han tiép xuc t6i da. Workplace air —Silica in respirable dusts — Maximum exposure limit
(MEL).

8. Kiém soat chét lwong
— Hiéu chuin may do dinh ky theo tiéu chuin nha san xuét.
— Chuén may trudc mbi lan do.

— Dinh ky thyuc hién kiém tra lai d6 lap lai va do tai lap it nhat 1 [An/nam.

|

Gi6i han tham chiéu:
Tiéu chuén V& sinh lao dong, ban hanh theo Quyét dinh s 3733/2002/QD-BYT
ngay 10 thang 10 nam 2002 cua Bé truong B Y té.

+ TCVN 5509:2009 Khéng khi ving lam viéc-Silic dioxit trong bui hd hip-Gisi
han tiép xic tdi da. Workplace air <Silica in respirable dusts — Maximum exposure limit
(MEL).

+ Khi céc tiéu chuén, quy dinh trén c6 bb sung, thay thé hoic c6 quy chun, tiéu
chuén, quy dinh méi thi c6 thé 4 4p dung dé tham chiéu.

4

9. Yéu ciu vé an toan
Trang bi dy du cac thiét bi bdo h¢ lao dong khi thuc hién do tai hién truomg.
10. Chét thai phat sinh va phwong phap xi Iy
Céc loai pin sau khi khong con sir dung phai dugc thu gom, sau dé dem di xtr ly I

tai cac don vi ¢6 chirc ning thich hop.

66 ‘ 67




- N 2

_ ~ KY THUAT BEM SOl AMIANG
BANG KINH HIEN VI QUANG HOC TWONG PHAN PHA

1. Pham vi ap dung
K§ thudt nay 4p dung dé xac dinh nong db soi amidng trong khong khi.

2. Tiéu chuin trich din

TCVN 6504:1999. Chat lwgng khéng khi. Xéc dinh ndng do sé soi vé co trong
khéng khi bang kinh hién vi quang hoc phan pha. Phuong phép loc mang (ISO
8672:1993).

3. Nguyén ly

Khong khi duge hit vao dau ldy méu c6 chia gidy loc bing mét bom hut. Gidy
loc dugce lam trong va gan 1én tiéu ban kinh hién vi, duéi kinh hién vi quang hoc tuong
phan pha c6 thé dém dugc cac soi amidng. Dya vao so sgi dém dugc, dién tich giay loc

dém soi va thé tich khong khi 12“13)/ mau s& x4c dinh duoc némg do sb lugng sgi amising
trong mot don vi thé tich (sgi/cm’).

S¢i dém duoc la céc soi co chiéu dai 1én hon 5 pm, chiéu rong nho hon 3pum va ty
s0 chigu dai chia chiéu rong 16n hon 3:1.

4. Phwong phap xac dinh

4.1. Loai mau: Khong khi.

4.2. Thiét bi, dung cu

4.2.1. Bom ldy méu
— Luu luong 0,5 - 5,5 lit/phut.
— C6 dong hd hién thi hoic hen gi¢y thoi gian 14y mau.
— C6 luu luong ké gén kem.

422 Gidy loc

— Sir dung gidy loc este ctia cellulose hoéc cellulose nitrat, kich thude 15 loc
0,8 - 1,2pm, duong kinh 25mm.

4.2.3. Péu lay mau
Duong kinh 25mm, loai mat mg, bau loc khéng tich dién, chidu dai ctia bau loc

gép 3 lan duong kinh hiéu qua ctia gidy loc (12 duong kinh ca phén gidy loc tiép xtc
voi bui).
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4.2.4. Ong néi

— Duoc l1am bing nhua hoiic cao su cé dau gan khép véi dau lay mau.
— Déo, kin va cé duong kinh bén trong dong déu.

4.2.5. Dung cu lam tiéu ban va soi tiéu ban

— Kinh hién vi quang hoc tuong phan pha, vat kinh x40, d6 phong dai 400 - 600 l4n.

— Thi kinh Walton - Beckett loai G - 22 duong kinh 100pm.
— Tiéu ban kinh loai 1, d6 day sb 2.
La kinh loai 1, do day 1S.

Thudc Micromet, dai 1mm chia vach 2pm.

Triacetin cho cac soi co do chiét quang > 1,51.

Axeton/etch/water cho céc soi ¢6 do chiét quang < 1,51.

— Dao cét gidy loc.

— Panh miii phéng.

— Dia Petri.

— Hop dung mau.

— Bom va kim tiém.
4.3. Lay mau
4.3.1. Chuén bj

Lap gidy loc vao diu 1dy méu:

— Pit dém do gidy loc xudng phén day cta dAu 1y méu.

— Dung panh gép gidy loc dit 1én trén.

Gén v6i phén than bau loc.

Dy phan nép béu loc .

4.3.2. L4y mau

— Xéc dinh vi tri 1Ay mAu dai dién cho vi tri lam viéc ctia nguoi lao dong, dau

14y mAu dit ngang tAm hd hip cia cong nhan, vudng goc véi ngudn phét bui.
— Nbi éng déy cao su mét dau vao dau ldy mau, mdt dau vao bom hit.
— Bét may, chinh luu lugng 2 lit/phut.

— Sau khi |4y mAu ghi lai dia diém, thoi gian 1dy mau, s6 mau.
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bren 3 * Dém sgi amidng
— Thoi gian lay mau, sir dung cong thirc sau: Nguyén tic dém:
‘ AL — Chon truong dém mdt cach ngau nhién, do dién tich truong dem dudi kinh
a.C,.r hién vi, dém céc sgi ¢6 chidu dai hon 5um, chiéu rong nhé hon 3pm va ty sé chiéu dai
.
. . chia chiéu rong 16n hon 3:1.
I'rong do: ‘ ’ , \ ’
t Thosi eian v ma — Pém it nhit 100 soi hodc 100 trudng dém tuy diéu kién nao dén trude. Tuy
1 ho i o o o ioE AR & %y 5 4 o e K .
# ghan lay maw don {phip). nhién sb soi phai dém it nhat ¢ 20 truong dém méc du s6 sg1 vugt qua 100.

A: Dién tich gidy loc hiéu qua (mmz). 5. Tinh toan va danh gia két qua
. lin an

L: Sb soi y€u cAu trén gié loc/truomg dém. .
- ¢ Néng do bui amising dugc tinh theo cong thiic sau:

a: Dién tich truong dém (mm?).
AN

Ce: Néng dd trung binh soi amiiing du dodn (soi/mL). C =

r: Luu luwgng (mL/phit) a.n.r.t

Trong do:
C: Nong d6 soi amisng trong khong khi (sgi/mL).

Sau khi lay mau ghi lai dja diém, thoi gian 1ay mau, s6 méu, diéu kién vi khi héu.

4.4. Bdo quan méu
e AL p — : A: Dién tich thu bui trén gidy loc(mm?).
— Hop bdo quan mau bang nhua c6 nap day. N S*. —_— C.I‘ d - }; -.)( )

: S0 soi amiing dém dugc (so1).

— Théo dau lay mau & vj tri sach s&, khé rdo, kin gi6. . 7 e 5
a: Dién tich truong dém do dugce trén kinh hién vi (mm”).

— Dé mau vao hdp bao quan mau & vi tri trdnh x6c, nghiéng, dd, khi vin chuyén. Ao s x A4
\ n: SO truong da dém.

— MAu khi ldy vé dé trong tii bio quan miu & phong cén. r: Luu luong hit qua gidy loc (mL/pht).
4.5. Xur Iy méu t: Thoi gian 4y miu.
— Giéy1 loc sau khl léy vé duogc dit vao dia Petri, mét c6 bui & phia trén. 6. Panh gia két qua
— Chuan bi m?’t 50 larr,1 kinh va l4 kinh. So sanh két qua véi gidi han tham chiéu xem dat hay khéng dat (vuot) tiéu chuén
— Duing dao cit 1/4 gidy loc (chti y khong d& mép cét quin). cho phép.
— Dung panh miii phing gép phén gidy loc dé cét dit 1én tiéu ban kinh. 7. Gi&i han tham chiéu
— Strdung hoi axeton dé lam trong gify loc. Tiéu chudn V& sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QD-BYT

— Dung triacetin d& tao do tuong phan kit ngay 10 thang 10 nim 2002 cua B6 truong BO Y té.
— Pay 14 kinh lén. Khi tiéu chudn trén c6 bd sung, thay thé hodic ¢6 quy chuén, tiéu chuén, quy dinh
m6i thi c6 thé ap dung dé tham chiéu.
~ M&ilo 7 - 10 gidy loc phai de lai 1 gidy loc dé& lam mAu trang. Gidy loc nay 5
ciling duge xir ly nhu gidy loc d 14y mau. 8. Kiém soat chat lwong

~ Khi soi trén tiéu ban kinh hién vi néu miu trdng cé trén 5 s¢i/100 truomg dém — Thye hign ding cac bude ciia quy trinh.

thi mau dé phai bo di ST (o x . s 2
Rt laki — Céc thiét bi dung cho 14y mau, phén tich phai duoc hi¢u chuin hang nam.
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9. Yéu ciu vé an toan

— St dung trang thiét bi bao ho lao dong phu hop khi 1y mau hién truong va
phén tich tai phong thi nghtem

— Thuc hién dt’mg cac quy trinh 14y mau va quy dinh an toan phong thi nghiém.
— Luu y: Hoi axeton khéng duoc sir dung & gan ngon lira.
10. Chét thai phat sinh va phwong phap xi Iy
Thu gom céc gidy loc sau khi phén tich dé xir Iy nhu chét thai nguy hai.
11. Tai liéu tham khao

1. Tiéu chuin vé& sinh lao dong, ban hanh theo Quyét dinh sb 3733/2002/Qb-BYT
ngay 10/10/2002 ctia Bd Y té.

2. Vién Y hoc lao dong va Vé sinh méi truong, Thuong quy ky thudt Y hoc lao dong
Ve sinh moi truong Sitc khoé truong hoc, Nha xuét ban Y hoc, 2002.

3. NIOSH Manual of Analytical Methods (NMAM), Asbestos and other fibers by
PCM, Method 7400, NIOSH, CDC, US, Fourth edition, Issue 2,1994,
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'KY THUAT XAC BINH BUI BONG
BANG THIET B| SANG THANG BUNG

1. Pham vi ap dung
K§ thust nay ap dung dé xac dinh ndng do bui bong trong khdng khi mdi truong
lao dong, str dung thiét bi sang thang ding.

2. Tiéu chuén trich dan
OSHA: Cotton Dust Standard (29 CFR 1910.1043).

3. Giai thich tir ngiv

Bui bong: La bui trong khong khi sinh ra trong qua trinh xur ly, che bién bong, c6
thé chira mdt hdn hop cta nhiu chit trong d6 ¢ chit xo, vi khudn, ndm, dét cat, thube
trir sdu, cac manh cdy khong phai bong va chét géy 6 nhim khac c6 thé da tich liiy cung
voi bong trong qué trinh tréng béng, sinh trudng, thu hoach va thoi gian ché bién hoic
bao quan.

Bét ky su c6 mit ciia bui trong qua trinh xir 1y, ché bién bong qua dét hodc dan
céc loai vai, trong cc hoat dong khéc hoic cac quy trinh san xuét bang cach sir dung soi
bdng nguyén li€u hodc chét thai va san pham phu ciia sgi bong tir cac nha may soi, dét,
may déu duoe coi 14 bui bong.

4. Nguyén ly

Khéng khi duge hat vao bd diu 14y méu 1a tAm sang thing dimg c6 gén cat-xét
(cassette) chira gidy loc bing mot bom hit. TAm sang thang ding lam viéc theo nguyén
tac tao ra dong khi 16p mong chdm twong duong tbe do roi cta phan tir bui ¢ diém cudi
trén clia giai hd hip. Céc phén tir voi tde do roi 16n hon tde db roi nay nhu sgi xo vai,
bui bong bay va cdc loai bui c6 duong kinh khi dong lén hon 15pm va ty trong bang 1
s€ khong di t6i gidy loc va nhu vy s€ khong duge 1Ay mAu. MAu thu thap s& bao gdm
tit ca bui min trir xo vai va x4p xi tong sb bui lang dong trong khi quan va phé nang.
Mau thu thap duoc giit lai trén gidy loc. Can gidy loc trude va sau 14y mAu. Dua vao
luong bui thu dugce va thé ’uch khéng khi dd ldy mau dé tinh nong do bui bong trong
khéng khi, don vi tinh mg/m’.

5. Phwong phap xac dinh

5.1. Thiét bj, dung cu
— May liy mau (bom hit):
May Iy méu véi luu lugng khi duge kiém soat & 7,4 + 0,2 lit/phut.
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Sang thang diing phai duoce lam sach trude khi 14y mau.
— Bau loc:

Sur dung cat- x€ét 3 ménh lam bang polystyrene dé chira gidy loc, dudng kinh
37mm. Dé dam béo gén kin 3 manh cua cat-xét, gitra phén trung tAm va 2 phan day cua

cat-xét duoc gin bang mdt vong bing (bing nay bing xenluld mau tring duc, co gian
dugc) dé tang lién két.

— Gidy loc va thm dém:

Gidy loc duge sir dung la gidy PVC, ¢& 13 loc Spm va dudng kinh 37mm. T4m
dém (thuong duoc goi la tm day) phai dugc dat & dudi gidy loc trong cat-xét.

— Ong cao su hodc ong Nylon: ndi tir diu cat-xét t6i bom hut., Ong cao su phai
déo, kin va duong kinh bén trong déng déu.

— Cén: Sir dung cén c6 do nhdy tdi thiéu 0,01mg.
— Panh: Panh miii phing dé gip gidy loc.

Cac hdp bao quan mau.
— Buodng cén miu:
Budng can 6n dinh vé nhiét d6 va d6 dm (nhiét d: 25+1°C; d6 dm: 50+5%).
5.2. Cac bwér tién hanh
5.2.1. Chuén bj bang (hodc sé) dé dién céc thong tin bao gdm:
— Ngay léy mau.
— Thai gian 14y mAu.

— Vi tri ldy mau.

SO cat-xét,

Thoi gian bét dau va két thuc 14y mAu va khoang thoi gian 14y mAu.
— Trong luong gidy loc trude va sau 1y méu.
— Trong lugng bui thu dugc (d3 diéu chinh véi cic mAu chimg).
~ Nong dd bui do dugc.
— Céc théng tin chi yéu khéc.
— Tén ngudi 14y mau.
5.2.2. L8p rép cat-xét loc
— Théo cat-xét 3 manh.
— Dénh s6 vao cat-xét & manh dinh va manh day .
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— Dit tAm dém hap thu vao day cat-xét.

— Cén gidy loc v6i do chinh xac 0,01mg (gidy loc dé trong budng cén 24h trude
khi cAn va khong doi hoi say giay loc trude khi cén).

- Dit gidy loc vao cat-xét.

— Ghi trong lwong gidy loc vao sb, khing dinh miu bing cich sir dung s6 ghi
trén cat-xét.

- Lép cat-xét dﬁy du, dung luc tay dé €p chit céac phé"m clia cat-xét voi nhau .

— Pay nit vao day va dinh cia cat-xét.

— Dit giai bing co gifin vao cat-xét, che phi khop ndi giira phin trung tdm va
2 phan kia cta cat-xét.

— Dit cat-xét sang mdt bén cho dén khi dai bing co gian kho thét sy.
5.2.3. Lay méu
— Lam sach cac xd vai bong & bén ngoai md to va tAm sang,

— Lip b sang thing ding vao vi tri lAy mAu d& chon & trén vai chidu cao miu
do 1,5 - 1,8m céch san nha xuéng (chiéu cao trong ving hd hap).

— Théo phan dinh cuia cat-xét.

— Lap cassette vao vong sat dém cia bd sang, vong cat-xét ngdp vao vong sat
dém la 2,5cm s& lam cho cat-xét kin khit.

— Théo nut ddy cua cat-xét va lap dng cao su tir bom hiit vao cat-xét.

Bét may.

I

Ghi thoi gian bit ddu chay, sb cat-xét va sé may lay mau.

Thoi gian 14y mau 6 gid. Tuy nhién & nhitng khu vuc 6 nhidm bui’nhiéu, dé
tranh tinh trang qua tai bui trén giay loc, thoi gian lay mau c6 thé ngan hon. Két thic lay
mau thi tat bom va ghi thoi gian.

— Mau chimg: v6i mdi 16 gidy loc (7 mAu bui) cdn c6 1 mau thém vao dé lam
mau chimg. Cac mdu chimg nay ciing dugc bao quan ding nhu cic miu bui trir mot
diém 1a khéng duogc mé ra. Céc gidy loc chimg nay duoc cén nhu gidy loc thu bui. Bat
ctr sur khac nhau nao vé trong luong cua cac gidy loc chimg nay ciing chi ra rang quy
trinh bao quan gidy loc 14y miu c6 thé chua déy du va ciing nén danh gia cac nguyén
nhan din dén sy khac nhau do, cin thiét phai diéu chinh va thu thap thém cac méu bui.

5.2.4. Bong goi

Céc cat-xét va cac mAu da thu bui ciing véi cdc mAu chimg da duge danh s& phit hop
duge giri vé phong thi nghiém phén tich trong cac hop bao quan mau phu hop dé phong
su hu hong trong khi van chuyén.
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5.2.5. Can méu
— Dé mau da l4y trong phong can 24h truée khi can.
— Théo vong bang co gidn.
— Thao manh dinh cia cat-xét va nut déy.

- Théo giay loc khoi cat-xét va can vai do chinh xéc 0,01mg. Ghi trong lugng
dua vao trong lugng ban dau. ‘ .

5.3. So do tém tit quy trinh xét nghiém

Can gidy loc Lay mau buyi Can giay loc Tinh toan

da lay mau két qua

Ba ==

5.4. Tinh toan két qua
5.4.1. Tinh thé tich khong khi 14y méu

= ’Ttr thoi gian bit Cfﬁu va két thic giai doan 1Ay mAu, xac dinh khoang thoi gian
lay mau tinh bang phut. Thé tich khéng khi 14y mau dugc tinh nhur sau:
V (lit) = Thoi gian ldy mAu (phit) x lru luong khi qua 15 giGi han (lit/phnt).
Chut y: V phai tinh theo didu kién tiéu chuin:
o 298x V xP
273+ T°)x 760

Trong do:

Vo: T})é tich khong khi quy vé didu kién tiéu chudn (lit).

V: Thé tinh khéng khi d 14y mAu (lit).

P: Ap suét khong khi tai vi tri 1dy mAu do trong thoi gian 14y mAu (mmHg).

T Nhiét do khong khi tai vi tr 14y mau (°C).
5.4.2.Tinh néng do bui

Céic loai gidy loc déu it nhiéu chju anh huéng cia nhiét o, do 4m. Dé tranh sai sé
do d6 am gay ra can str dung gi4 tri hiéu chinh K. Gia tri ndy dugc tinh tir mau chung:

(P1s - plt) + (P2s - P2t)
2

Trong do:

P1s: Trong luong gidy loc chimng sb 1 sau ldy miu (mg).
P1t: Trong lugng gidy loc chiing s6 1 trude lay méu (mg).
P2s: Trong lugng gidy loc chimg s6 2 sau 14y mAu (mg).

P2t: Trong lugng gidy loc chimg sb 2 truéce 14y mau (mg).

Gia tri K c6 thé >0 hodic < 0. Néu K > 0 thi trong luong bui phai trir di K.
Néu K < 0 thi trong lugng bui phai cong véi K.
Néng dd bui trong khong khi duoc tinh theo cong thirc sau:

[(P’ -P) £ K] x 1000

Y

Trong do:

C: Nong do bui (mg/mj).
P’: Trong lugng gidy loc sau khi liy mau (mg).
P: Trong luong gidy loc trudc 14y mau (mg).
K: Gia tri hiéu chinh mAu.

1000: Hé sb quy dbi tir don vi lit ra don vi m’.

V: Thé tich khong khi da 1y méu (lit).

6. Panh gia két qua
So sanh két qua véi giéi han tham chiéu xem dat hay khong dat (vuot) tiéu chudn
cho phép.

7. Giéi han tham chiéu

Tiéu chudn V& sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QD-BYT
ngay 10 thang 10 nam 2002 ctia B9 trudng Bo Y té.

Khi tiéu chudn trén c6 bd sung, thay thé hodic c¢6 quy chuén, tiéu chuin, quy dinh
mai thi ¢6 thé ap dung dé tham chiéu.
8. Kiém soat chat lwong

Thuc hién ding cac bude cua quy trinh.

Trang thiét bi 14y mAu va phan tich phai dugc hiéu chuan.

9. Yéu ciu vé an toan

Str dung trang thiét bi bao hd lao déng phui hop khi l4y mAu hién trudng va phén
tich tai phong thi nghiém.

Thuc hién dung céac quy trinh ldy mau va quy dinh an toan phong thi nghiém.
10. Chat thai phat sinh va phwong phap xiv ly

Thu gom céc gidy loc sau khi phan tich va bing co dén dé stir dung dé xtr 1y nhu chét
thai nguy hai.




11. Tai liéu tham khao
1.

Vién Y hoc lao dong va Vé sinh méi truom ¢ ¥ thua
ién ¢lao0 dong ° S g, Thudng quy kj thuit Y hoc lao db
V& sinh mdi truong Stc khoé truomg hoc, Nha xuét ban Y hoc, 2002. ' -

Tiéu chuén V& sinh lao déng d A % . . )
; ong do B§ Y té ban hanh th &t %
3733/2002/QP-BYT ngdy 10/10/2002. a eo Quyét dinh sb

IIZX/Iorth Corn. “Methods to assess airborne concentrations of cotton dust”
merican Journal of Industrial Medicine 02/ 1987; 12(6):677-86. .

K.Q. Robert, JA and A., JR. Southern Regional Research Center, Agricultural

Research Service, USDA, New Ol
October 1984, > rleans, LA 70179, JAOCS, Vol. 61, no 10,

Baril Technical News Feature, Sampling for respirable cotton dust.

KY THUAT BINH LWQRNG SILIC TY DO (SI0,) TRONG BUI
BANG PHUONG PHAP SO MAU

1. Pham vi ap dung
K§ thuat nay nay quy dinh cac budc xac dinh ham lugng silic tur do trong bui bang
phuong phap so mau (Polejaev).

2. Tiéu chuén trich dan

OSHA Standard applies to Free Silica dust 29 CFR 1910.1000 Table Z-3. (Tiéu
chuan M¥).
3. Giai thich tw nglv

— Silic tu do: silic tu do hay con goi la dioxit silic hay anhydric silic c6 cdng
thitc SiO;, 12 m6t hop chat c6 nhi€u trong tur nhién, thuong lan vdi cac chat vo co khac
& dang quing khoang chat. Silic tu do c6 thé gy bénh bui phoi silic.

— Thang mAu tw nhién: La cac mAu dung dich duoc ché tao tir silic tw do nguyén
chét c6 mau vang dém, nhat khac nhau tuong g véi cdc muc ham lugng silic. Céc
bude ché tao thang mau tu nhién twong tu cac budc phén tich mau.

— Thang mau nhén tao: La cac mau dung dich duge ché tao tir dung dich borat
bdo hoa va dung dich kali cromat ¢6 méau vang dam, nhat khac nhau tuong g vl cac
murc ham lugng silic. '

4. Nguyén ly

G nhiét do cao (800°C) silic tu do tac dung véi hdn hop kiém chay dé tao thanh
silicat kiém hoa tan dugc trong nudc (Na;SiO; hay K,Si0;). Day 1a phan tmg chon loc
ddi vai kiém va silic tu do, cac silicat khac khong c6 phan ting nay.

O mébi truomg axit, silicat kiém tac dung véi amonimolipdat tao thanh hop chit
silicomolipdic mau vang. Dua trén phan ‘mg nay c6 thé so mau voi thang mau ty nhién
(ché tao tur silic ty do tinh khiét) hodc thang mAu nhan tao (ché tao tir dung dich
borat bdo hoa va dung dich kali cromat 0,55%), tir d6 xac dinh ham luong silic tu do
trong bui.

5. Phwong phap xac dinh
5.1. Loai m&u: Mau ran.

5.2. Thiét bi, dung cu
— Lo nung dién: Khoang nhiét d tir 0 - 1000°C.




- Tu say 0-300°C. _ Axit tactric bo hoa.
_ Hoa chét 1am thang mAu tu nhién:

+ Dung dich kali cacbonat 6,9% va chira 10% kali clorua tinh khicf':t duoc pha
hur sau: trong mot cbe thuy tinh 100mL, cho vao (?,9g KZQO_; tinh khi{:t, do Véq SOmL
%0 cAt 2 l4n dé hoa tan. Thém 10g KCl tinh khiét vao cdc, sau d6 do nude cét 2 lan

— Cén phén tich, d) nhay 0,1mg va cin d¢ nhay 0,1g,

— Chén bach kim hozc niken ¢6 np.

I | ~ Kep chén bing sit va giing tay chiu nhiét.

I ~ Bép dién. Yo cho vira dii 100mL.
— DPén xi. + Dung dich dioxit silic tinh khiét 1am thang mAu (c6 thé ding thach a.nh) ImL
A A wong tmg voi 0,5 mg dioxit silic dugc pha nhu sau: trong mdt chén bach kim (hoac
| ~ Giay loc khdng tro. ) cho vao: bdt dioxit silic tinh khiét 0,05g (cén chinh xic). Cho tiép 2,5g hén hop
1 — Cbe thuy tinh 250mL va 50mL (céc Becher). - 3 féhéy kali hodc 25 hdn hop kiém chay natri. Tron k¥ hctm hop trong c‘hén V:'}l nung &
“' x L d6 800°C cho hdn hop nong chay hoan toan. Sau khi nung, cho vao chén 40mL
“ ‘ ~ Pheu thuy tinh . -dfch Na,CO3 5%. Pun nho lira cho tan déu (néu chén nho co thé dté 40mL dung
!“ | — Diia thuy tinh. Nézco3 vao chén lam nhidu 13n). Loc cAn thén, tréng nu6c cAt nhidu 14n va cubi

: : ; hém nudc cét 2 14n vira di 100mL.
I — Ong dong thuy tinh 100mL déy bang, cao 20cm, dudng kinh 2,5cm, c6 chia vach, g

~ Ong dong thuy tinh 25mL, c6 chia vach.
— Ong dinh mirc 50mL, 100mL, 200mL.
— Binh thuy tinh tam giac 100mL.

— Hoa chit 1am thang mAu nhan tao:

+ Mubi kali cromat tinh khiét, pha thanh dung dich c6 ndng d6 chinh xac
o: pha 0,55g kali cromat tinh khiét trong 100mL nudc cat trude khi dung.

+ Dung dich borat bdo hoa trong nudc.
— Cén 90°.

— Nudc cét 2 lan.

~ Ong nghiém so mau c& 16x180mm, lam bing thuy tinh tréng.
Pipet 5, 10, 20mL.

—
|

Giéy loc thuong va gidy loc khong tro. Ldy méu

— MBbi diém hodc nhiéu diém ldy mau bui cung chiu anh huéng 6 nhiém cta
360 bui gidng nhau, phai lay t6i thiéu 1 mAu bui d€ xac dinh ham luong SiO, tu do.

5.3. Héa chat, thuéc tho

’ — Hdn hop kiém chay: C6 thé dung mét trong hai hén hop cé clng trong lugng
| sau day:

, + Kali hydro cacbonat tinh khiét (KHCO).

. + Kali clorua tinh khiét (KCI).

| Hoac :

+ Natri hydro cacbonat tinh khiét (NaHCO»).
+ Natri clorua tinh khiét (NaCl). _
— Mudi natri cacbonat tinh khiét (Na,C0O3.10H,0), pha thanh dung dich 5% va 16'6-
— Muéi amonimolipdat tinh khiét (Mo70,4(NHa)s .10 H0 pha thanh dung dich 10%.
Axit clohydric (HCI) tinh khiét, pha loAng theo ti 1& 1/2 va 1/4.

— Axit nitric (HNOs) tinh khiét, pha lofing theo ti 18 1/2.

— Léy mAu bui theo mdt trong nhitng cach thirc sau day:

+ LAy mAu bui trén céc loai loc thu mAu byi.

+ Ding vat dung thong thuong, sach (gidy, dia nhya, dia thuy tinh) dé himg bui
i nga y diém lay mAu. _

+ LAy bui dang nho min, ling dong trén cdc bé mdy, dung cu, go tudng, cira...
odic mot noi nao d6 va & ngay tim hd hap cia nguoi lao dong.

— MAu bui dem phén tich phai duogc rdy lai trén rﬁy c6 kich thude mit ludi 1a

— Dung dich amoni clorua 2%.
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5.5. Cac bwérc tién hanh
5.5.1. Ché tao thang mau tw nhién va thang méu nhan tao

Bang 1. Thang mau nhan tao

Sé éng
0 1 2
Dung dio 2 3 4 5 6 7 8 9 10 11
(mL)
Borat bdo hoa | 12,5 [ 12,5 12,5 125|125 (125|125 |125| 12,5 | 12,5 | 12,5 12,5
Kalicromat 0 02 (04 |06 |08 | 10| 20| 30|40 |6
i . , ; ; ,0 | 80 [10,0

Nwoc cat 37,5|37,3|37,1|369|367|365|355|34,5|335|31,5|295|275

Ham lwgng Si0O, | 0 02|04 |06|08|10]20]|30]|40]|6,0 |80 10,0

(mg)
Bang 2. Thang mau tw nhién
Sé éng
0 1 2
Dung did 3 4 5 6 T 8 9 10 11
(mL)
Mau 1mL c6
chira 0 04 | 0,8 1,2 16 | 20 | 4,0 6,0 | 80 | 12,0 | 16,0 | 20,0
O,5mg SIOZ
Natricacbonat
10% 10 9,9 9,8 98 | 97 |96 | 92 88 | 8,2 7,6 6,8 6,5

Ko,CO3 6,9%
chiva 10% KCl 62 | 62 [64.[.861 |60 |60 (57 |55 |82]| 47 | 42 3,6

Nwoe cat 138 13,5133 129|127 (124 |111]| 97 | 86 | 57 | 3,0 0

Amonimolipdat | 10 10 10 10 10 10 10 10 10 10 10 10

10%

HCI 1/4 10 | 10 [ 10 [ 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10
Ham lweng

Si0, (mg) 0 |02| 04|06 |08]10/[20]|30]40]| 60 80 |100

5.5.2. Xt ly mau

— Can mau bui: MAu bui dem phén tich phai min, khd. CAn 50mg bui cho vao
cbe thuy tinh 50mL.

— Loai céc chét nhu sét, magié, canxi... P4 vao cbe thuy tinh chita mau bui di
can 10mL hdn hop HCI 1/2 va HNO; 1/2 (pha cung thé tich). Pun tir tir cho s6i 2 phut.
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— Loc dung dich vira dun qua giéy loc khong tro, cédn con lai trong cbe duoc
trang sang pheu theo thir ty:

+ Amoniclorua 2% léy 20mL, mdi 1An chi cho 3-4mL vao cbc dung mau, dun
s6i dé trang.

+ Dung dich natri cacbonat 10% méi pha ldy 20mL, mbi [An 14y 3-4mL cho vao
cbc dung mau, dun sdi dé trang.

+ Amoniclorua 2% lay 20mL va trang nhu c4c buéc trén.

— Pé dung dich chay hét khoi gidy loc, gép glay loc 1am 4 v&i mit chita mau
vao trong, dit trén mot miéng gidy loc kho, ép cho gidy loc kiét nuée, sau do cho vao
chén bach kim.

_ D6t chén bach kim chira gidy loc c6 mau bing dén hoi cho dén khi (ao
tro tréng.

5.5.3. Nung voi kiém chay

— Cho vio chén bach kim vira tro ho4 2g kiém chay natri (hodic 2,5¢ kiém chay
kali), tron déu va dem nung & nhiét do 800°C trong khoang 15-20 phiit. Nung silicat
kiém chay déu cho dén khi c6 bé mit nhan.

— Cho vao chén dung silicat kiém dung dich natri cacbonat 5% mai pha moi
lan 3-4mL, dun chén cho s6i, dd vao phéu c6 gidy loc, nudc loc chita vao ong dong
100mL. Cho tiép tuc dén hét 40mL dung dich natri cachonat 5%.

— Néu so mau v6i thang mAu tu nhién thi cho nuéc cit vira da 100mL.

Néu so mau véi thang mAu nhén tao thi cho nuéc cét vira di 60mL.

— Khi cho thém nuéc cét, néu dung dich duc thi loc.

LAy dung dich ra so mau.

5.5.4. So mau
Trong 6ng dong 100mL cho vio :
— Dung dich vira loc (dung dich mau): 30mlL.

Dung dich amonimolipdat 10%: 10mL.
— Léc déu bng dong dé dung dich trong 6ng trén déu hoan toan.
— Thém tir tir 10mL HCI 1/4 (dé tranh khi CO, suc Ién).
— Poi 1-3 phit s& cé mau vang trong bng dong.
— Chuyén dung dich sang dng so mau va SO mau v6i thang mau. Luu y bng so
mau phai ctiing loai v&i ong thuy tinh chira thang mau.
Luu y:

— Néu trong bui c6 lan phét phét (nhu apatit... ) s& anh huong dén mau vang clia
axit silicomolipdic. Khi d6 cin c6 thém 1mL dung dich axit tactric bdo hoa truée khi so
mau va dgi 1-2 phat.
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— Néu bng phan tich ¢6 mau vuot quéa 6ng cao nhét cuia thang mau tu nhién thi
bot nude loc di va thém thudc thir theo bang sau:

Thudc thir cho thém Nwére lgpe cén ding (mL)
30 20 10 5
Dung dich Na,CO; 10% 0 4,4 6,7 8,4
Dung dich K,C036,9 % cé chira 10% KCI 0 2,1 4,2 5,2
Nwoc cat 0 3,5 9,1 11,4

— Néu dng dung dich phan tich c6 mau vuot quéa dng cao nhét cua thang mau
nhén tao thi phai pha lodng.

Vi du: Lay SmL dung dich m&u + 25mL nuée cdt = 30mL
Cho vao bng dong chira dung dich mau dé pha lodng :
10mL amonimolipdat 10%

10mL axit clohydric 1/4.

Dem so mau v6i thang miu nhén tao. Khi tinh két qua phai nhédn véi d6 pha
loang.

Téng thé tich dung dich mAu da pha loéng

D0 pha lodng = =
Thé tich dung dich mau dem pha loéng

Theo thi du trén, ta c¢6 d9 pha lodng 13: 30mL : 5SmlL = 6

Néu két qua so mau ctia 6ng phan tich trén g v&i bng sb 8 cua thang méu nhén
tao, tirc 1a ham lugng cla Si0; = 4mg. Khi d6 ta phai nhan véi do pha lodng dé ra két
qua cia mau: 4mg x 6 = 24mg. Sau d6 tinh két qua % theo cong thirc tai muc 5.7.

5.6. So’ do tom tat quy trinh xét nghiém

Can Loai Cho hén hep kiém Cho thuéc thiy
mau bui ™ tapcha&t [  chdyvao mau > vao mau
roi nung
y
Tinh toan So mau
két qua "+ v&i thang mau
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5.7. Tinh toan két qua

Ham luong silic tu do (Si0; ) tinh theo c¢6ng thirc sau:

g.V.100
Silic tw do (Si02%) = ——
v.P

Trong do :
g: Ham lugng dioxit silic & thang méu (mg).
V: Téng thé tich dung dich mau (mL).
v: Thé tich dung dich mAu ding dé phan tich (mL).
P: Khéi lugng bui da ding dé dinh luong SiO, (mg).
100: Tinh ra don vi %.
6. Panh gia két qua _ ‘
Két qua ham lugng SiO, trong mau bui dugc tinh theo don vi phan trim (%).
7. Gi®i han tham chiéu
Tiéu chudn V& sinh lao ddng, ban hanh theo Quyét dinh s6 3733/2002/QD-BYT
ngay 10 thang 10 nam 2002 ctia B truéng Bo Y t€.
8. Kiém soat chat lweng
- Th't_rc hién diing cac budc cta quy trinh.
— Trang thiét bi 14y mAu va phén tich phai duoc hiéu chuén.

— Sau 6 thang phai lam thang mau méi.

9. Yéu cau vé an toan

— Sir dung trang thiét bi bao hd lao déng phi hop khi 14y méu hién trudong va
phén tich tai phong thi nghiém.

— Thuc hién ding céc quy trinh 14y mAu va quy dinh an toan phong thi nghiém.

7 A , A A .
— Phong thi nghiém phai c6 tn hit khi doc (ti hét), thiét bi cAp ciru khén cép khi
bi bong axit, kiém...tu thudc cép ciru.

— Tranh hit phai bui silic trong qua trinh 14y mau va phén tich mau.

10. Chét thai phat sinh va phwong phap xiv ly
— Céc chét thai rin dugc thu gom va dem di xir Iy nhu chét thai nguy hai.
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— Cac dung dich thai ¢ chira cac axit phal duoc thu hoi vao trong mdt can nhura
riéng, sau d6 dem di xir ly tai hé théng xir 1y chét thai cua co quan xét nghiém hoac tai
cac diém xir ly chit thai héa hoc tap trung. Céc dung dich thai c6 chira cic bazo, kiém. .
phai duoc thu hoi vao trong mot can nhya ri€ng, sau d6 dem di x\r ly tai hé théng xtr Iy
chét thai cia co quan xét nghiém hodc tai cac diém xir ly chét thai héa hoc tap trung.

11. Tai liéu tham khao

1. Vién Y hoc lao dong va V& sinh mbi truong, Thudng quy k¥ thuét Y hoc lao dong
Vé sinh mdi trudng Sirc khoé trudng hoc, Nha xudt ban Y hoc, 2002.

2. CPL-02-07-007 CPL 2-2.7, Crystalline Silica Occupational Safety and Health
Administration.

3. United states Department of Labor. Occupational safety & Health administration.
Quartz and cristobalite in workplace atmospheres.

4. Dave K. Vema , A comparison of two methods of sampling and analysis for free
crystalline silica or quartz, Appl. Occup. Environ. Hyg., 1992.

5. Floyd A. Madsen et all, Review of quartz analytical methodologies: present and
future needs, Appl. Occup. Environ. Hyg., 1995.

KY THUAT BINH LUQNG SILIC T DO (SIO,) TRONG BUI
BANG PHUONG PHAP QUANG PHO HONG NGOAI

1. Pham vi ap dung

K§ thuét nay quy dinh cdc budc xac dinh ham luong silic tu do trong bui bang
phuong phap quang pho hong ngoai.

2. Tiéu chudn trich dan

— TCVN 8945:2011. Khéng khi ving lam viéc - Huéng dan do silic dioxit tinh
thé hd hép (Guidance for the measurement of respirable crystalline silica).

— OSHA Standard applies to free silica dust 29 CFR 1910.1000 Table Z-3.
(Tiéu chuén M¥).

3. Giai thich tr ngiv
— Silic tu do; Silic tu do hay con goi la dioxit silic hay anhydric silic c6 cong

thire S10,, 132 mot hO‘p chét cé nhiéu trong tu nhién, thucmg 14n véi cac chit vo co khac
& dang quing khoang chét. Bui chira silic tu do c6 thé gy bénh bui phbi silic.

— Bui ho hip: La bui ¢ giai hat c6 dudmg kinh khi dong dudi Smicromet, cé thé
xam nhap va ling dong & cAc phé nang ctia phoi.

— Phuong phap quang phd héng ngoai: La phuong phap phén tich dya trén su
bién dbi tinh chét anh sang ¢ budc séng hong ngoai (700nanomet dén 100micromet) do
phan tir chat phan tich hép thu 4nh sang hdng ngoai tao nén.

— Pic (peak) hip thu: Khi lién két phan tir hip thu cuc dai 4nh séng tai mdt bude
séng nhét dinh lam thay doi cudng do 4nh sang tao ra tin hiéu trén do thi.

— Giai hép thu: La khoang buéc séng & do xut hién cac pic hdp thu cua chét
phén tich.

— DPuong chuén La db thi biéu thi mbi lién ‘quan gifa tap hop céc ndng do da
biét trugc cla chét can phan tich (chét chuén) va chiéu cao hoic dién tich pic tuong tmg
cla cac nong dd chit chuAn dem phan tich. Nguoi ta ding duong chuin dé xac dinh
khéi lwong mAu phan tich.

4. Nguyén ly

Silic tu do c6 pic (peak) hdp thu séng hdng ngoai dic trung tai 800cm™. P§ rong
cua pic ty & thudn vai khoi lugng mau dem phén tich.

Nhitng chét giy nhiéu: Silic v6 dinh hinh, cristobalite, canxi, cao lanh va tridymite.




5. Phwong phap xac dinh
5.1. Loai mau: Rin.

5.2. Thiét bi, dung cu
— Thiét bi iy mau bui:

+ Dbi véi lay mAu bui bang phuong phap hut: Bom hut, dédu lé’iy mau, gidy loc
PVC véi kich thuée 16 loc 0,5um va dudmg kinh gidy loc tuy thudc vao k¥ thuat
st dung.

+ C6 thé sir dung céc dung cu himg bui nhu dia, gidy... hoic sir dung thia, tii
nilon nhé 14y bui dang min, ling dong trén cac bé may, dung cu, go tuong, go cira.

— May ép vién thuy luc: Ep vién c6 dudmg kinh 13mm.
— May do quang phd hong ngoai: Budc song tir 4000cm™ dén 600cm™
— Lo nung (0-1000°C) va chén nung bach kim c6 ndp.

— Cbi va chay: Bing d4 ma néo, dudng kinh cbi 50mm va nhiéu thia nhod béng
kim loai khong c6 ring cua, khong c6 luc hit tinh dién.

— Binh hat dm, chdi quét lam bang long lac da, gidy thuy tinh.

— Cén phén tich ¢6 d6 nhay tdi thiéu 0,01mg.

— Thiét b loc mang (kich thu6c twong tmg véi gidy loc 14y mAu).
5.3. Héa chat, thubc thir

— Si0, tinh khiét (quartz).

— KBr tinh khiét, loai ding trong phan tich bang hdng ngoai.
Ethanol 95% dé 1am sach dung cu .

Axit clohydric 9% w/w. Hoa tan 25mL HCI dic (37% w/w) trong 100mL
nude khong ion hoa.

~ Hon hop chuin me: 0,5% w/w. Cén chinh x4c va trén cn than hdn hop 5g
KBr (lam kh6 qua dém & 110°C) véi 25mg. quartz. Bao quéan trong chai dé trong binh
hut 4m (Desiccator).

5.4. L4y méau
— LAy mAu bui bang phuong phap hit qua gidy loc theo c4c budc sau:

+ Bué6e 1: Chuén bj dung cu 14y mAu bui: Bom hit, gidy loc, ddu 1y mAu... dé
l&y mau bui toan phan hodc bui hd hip.

Luu y: Gify loc ding dé ldy mau Ia gidy loc PVC véi duong kinh 16 loc 0,5pum.

+ Bude 2: Cén gidy loc trude khi ldy mAu.
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— Budc 3: Liy mAu bui tai hién truomg. Luu luong 14y miu tuy thude vao k¥
thuét sir dung.

+ Budc 4: Céan gidy loc di 14y mau dé tinh luong bui.

- C6 thé lay bang cac dung cu himg bui nhu dia, giéy hodc Iéy bui min, ling
dong trén cac bé may, dung cu, g& tudmg, g cira...sau d6 phet bui lén giay loc PVC, cén
giay loc trude va sau phét bui dé x4c dinh lugng bui trén gidy loc dem phan tich.

5.5. Cac bwér tién hanh
5.5.1. Dung dwédng chuén
— Can tir 5 dén 6 mAu chét chudn me chira 0 - 200g quartz.

— Thém 300mg KBr dé duge 1am kho trong 12 giv & nhiét do 110°C, truc tlep
cho timg mau. Tron mau véi bot KBr bang b6 chay, 001 mi nio. Sau khi hon hop mau
va KBr da dugc trén déu, dé mau vao khudn (tranh mét mau) va dem ép vién bang may
ép thuy luc. HOn hop thanh dang vién duong kinh 13mm, khéng mau, trong sudt va
khong dwoc nit v&. Cam cac vién hoan thanh. Tinh ty 1& (trong luong vién hoan
thanh/trong lugng KBr thém vao ban déu), gi4 tri thuong vao khoang 0,98. Rira sach
dung cu di sir dung bing Ethanol.

— Xac dinh su hép thu & bude song 800cm™ cho m01 vién tiéu chuin theo quy
trinh phén tich. Dat mdy quang phé hong ngoai & ché do hip thu va cac buédc dat phu
hop v&i phép phén tich dinh luong. Khoang quét cta vién tir 1000cm™ t&i 600cm™.
Quay vién di 450 va quét & duomg kinh nay. Lap lai hon hai lan do cho dén khi dat dugc
4 giai quét. Néu nhur pic & 800cm™ nho thi sir dung 5x m& rong truc tung dé ting do cao
cua pic. Vach mot duorng phu hop dudi giai hép thu & 800cm™ tir khoang 820 - 670cm’™.
Do hép thu & SOOcm tir diém tbi da t6i duong ke trong timg don vi hép thu. L4y trung
binh 4 gié tri cho m&i mau. C6 thé tinh to4n két qua trén may vi tinh.

— V& db thi hip thu SiO, chuin (g).
5.5.2. Phan tich méu

— Déi vé6i cac mAu chira mdt lugng canxi dang ké (> 20% téng sb bui) thi rira
cée gidy loc voi dung dich HCI 9% nhu sau: it gidy loc da ldy mau vao phéu loc trong
thiét bi loc. Kep phéu trén binh thuy tinh sao cho bui c6 trén gidy loc duoc tiép xtic
hoan toan véi dung dich rira. Thém 10mL dung dich HCI 9% va SmL dung dich
2- propanol; dgi trong 5 phit. Hat chén khong véi téc do chém cho axit va con vao
phéu. Rira lién t1ep ba 14n 10mL nuéc cAt. Théo chan khéng.

— Dit céc gidy loc chita mAu va mAu trang vao trong chén bach kim c6 danh sb,
ddy nép long va tro hoa trong 16 nung trong 2 gi¢y & nhiét do 600°C (800°C néu méu cé
graphite).

— Méu sau khi nung xong, tién hanh phén tich nhu céc budc dung dudng chuén.

— Sau khi thu dugc pic, sir dung dudng chuén dé tinh toan khéi lugng silic ty do
(quartz) c6 trong miu.
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5.6. So' dé tém tat quy trinh xét nghiém

LAy mau bui Loai Tro hoa Trén mau
il tap chat - mau > voi KBr
Tinh toan So sanh voi Quétpic | Ep
két qua iy dwong chuan [ h thanh vién

5.7. Tinh toén két qua
Ty 1€ silic tu do (quartz) trong mau dugce tinh theo cong thirc sau:

W
Q%) = VE %100
Trong doé:
- Wq : Khéi luong silic tu do (quartz) do dugc (mg).
- Ws : Khéi lugng mau cén trén g‘iéy loc (mg).
- Q : Ty & silic tu do (quartz) c6 trong mau bui (%).
- 100: Tinh ra don vi %.

5.8. Cha y

— Quarlz va cristobalite: ¢ thé duge xac dinh trong khi c6 mit mot trong hai
chél ndy bang cach st dung céc giai hip thu it nhay hon & 695cm™ dbi voi quartz va
625cm™ dbi véi cristobalite. Tridymite chi co thé duge xac dinh trong khi khéng c6 mat
2 dang silic kia. N6 hiém khi gip phai trong cdc méu vé sinh céng nghiép. Nhiéu
silicate c6 thé duoc loai ra bang cach 4p dung quy trinh lam sach bang axit phosphoric.

- — Canxi: Néu 16n hon 20% trong luong bui toan phin c6 thé gay nhifu béi su
phan {mg voi quartz trong lic tro hoa trong 10 nung. Quy trinh loai bo canxi dugc néu
trong muc 5.5.2.

— Silic vd dinh hinh c6 thé gay nhiéu néu c6 mat véi s6 luong 16n. Nhidu nay cé
thé duge giam thidu bang cach xac dinh giai hdp thu m& rong cia né khi vE duong
co ban.

6. Danh gia két qua

Ké&t qua ham lugng SiO, trong mAu bui duge tinh theo don vi phan trim (%).
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7. Gii han tham chiéu

— TCVN 5509:2009 Khong khi viing 1am viée-Silic dioxit trong bui h hip-Gidi
han tiép xtic t6i da. Workplace air - Silica in respirable dusts - Maximum exposure limit
(MEL).

- Tiéu chuén V¢ sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QD-
BYT ngay 10 thang 10 ndm 2002 cua B trudng Bo Y té.
8. Kiém soat chat lwgng

— Thuec hién ding cac budc ciua quy trinh.

— Trang thiét bi 14y mAu va phén tich phai duoc hiéu chuén.

9. Yéu ciu vé an toan

— Str dung trang thiét bi bao hd lao dong phi hop khi Iy mau & hién truong va
phén tich tai phong thi nghiém.

— Thyec hién ding céc quy trinh ldy mau va quy dinh an toan phong thi nghiém.

— Phong thi nghiém phai cé ta hiit khi déc (tt hét),thiét bj cép ctru khén cip khi
bi bong axit, kiém... t thudc cap ciru.

— Tranh hit phai bui silic khi 14y miu va phan tich.

— Ethanol 1a chét d& chay nén phai dé tranh xa ngon lira.

10. Chét thai phat sinh va phwong phap xiv ly
— Céc chét thai rdn duoc thu gom va dem di xir Iy nhu chat thai nguy hai.

— Céc dung dich thai c6 chira cac axit phai dugc thu hdi vao trong mot can nhya
riéng, sau d6 dem di xir 1y tai hé thdng xir Iy chét thai cia co quan xét nghiém hoic tai
cac diém xir ly chat thai héa hoc tép trung.

— Céc dung dich thai c6 chira cac bazo, kidm. .. phai dugc thu hoi vao trong mot
can nhya riéng, sau d6 dem di xir ly tai hé théng xir Iy chét thai cia co quan xét nghiém
hoic tai cic diém xir Iy chat thai héa hoc tap trung.

11. Tai liéu tham khao

1. Vién Y hoc lao dong va V& sinh méi truong, Thqbng quy k¥ thudt Y hoc lao dong
Vé sinh mdi truomg Sirc khoé trudong hoc, Nha xuit ban Y hoc, 2002.

2. H. Gillieson and D.M. Farrell, The determination of quartz in dust by infrared
spectroscopy, Canadian Spectroscopy, Jan. 1991.

3. Dave K. Vema, A comparison of two methods of sampling and analysis for free
crystalline silica or quartz, Appl. Occup. Environ. Hyg., 1992.

4. Floyd A. Madsen et all, Review of quartz analytical methodologies: present and
future needs, Appl. Occup. Environ. Hyg., 1995.
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chét nguy hai 101, silic tinh thé trong bui hé hép trong khéng khi. Phén tich truc tiép
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II. YEU TO HOA HOC

KY THUAT XAC BINH CACBON MONOXIT (CO)_
TRONG KHONG KHi BANG PH'ONG PHAP SO MAU

1. Pham vi ap dung

K§ thuat nay ap dung dé xac dinh ndng dé cacbon monoxit (CO) trong khong khi
moi truong lao dong.
2. Tiéu chuén trich din

— TCVN 5972:1995 (ISO 8186:1989) Khéng khi xung quanh. Xéc dinh nong do
khéi luong cta cacbon monoxit (CO). Phuong phép sic ky khi.

— TCVN 7725:2007. Khong khi xung quanh. Xac dinh cacbon monoxit. Phuong
phép do phd hdng ngoai khéng phan tan.
3. Giai thich tr ngiv

— Dung dich: La nhitng hon hop déng nhit ctia hai hoic nhiéu chit tham gia vao
céc tuong tac vat 1y va hoa hoc.

~ Dung dich hip thu: La dung dich ma khi cho khong khi di qua chét cdn phén
tich s& dugc giit lai.

— Thubc thir: La céc chét rén, long, khi c6 do tinh khiét khac nhau ding cho
phan tich, pha ché, cac cong viée trong phong thi nghiém ho4 hoc va cac phong thi
nghiém khac.

— Diéu kién tiéu chudn: La diéu kién vat Ii dugc xéc dinh bai ap sudt:
p = latm = 101,325 Pa (khi &p chuén) va nhiét d§ 298°K (25°C).
4. Nguyén ly
Khi cacbon monoxit tdc dung véi paladi clorit tao thanh paladi kim loai nhu sau:
CO + PdCl, + H,0 = CO, +2HCI + Pd

Cho thube thir folinxiocanto véi paladi, thubc thir s& bi khir chuyén mau vang
thanh mau xanh theo phwong trinh sau:

2H3P0,.10MoOs5+4HCH2Pd = 2PACL+2H,0 + 2[(MoO3).( MoO,). H;PO,]
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Dua vao phan tng trén, phén tich cacbon monoxit biang phuong phap so mau hodc
tréc quang.
5. Phwong phap

5.1. Loai mau: Khong khi.
5.2. Thiét bi, dung cu
— May 4y mau khong khi hodc binh hiit, hogc chai dé hut chan khong (0,5-1 lit).
- C)ng hép thu, émg nghiém so mau.
— Pipet ImL, 2mL, 5mL.
— Binh hut chan khong thé tich 1 lit; 0,5 lit (d4 ngdm dung dich sunfochromic,
rira sach, say khd).
— Ong sinh han.
— Binh chu dung tich 1,5 lit.
— Binh céu c6 ngn 0,5 lit.
— Ong hinh tru 50mL.
— Phéu nho, gidy loc.
— Quang ké c6 kinh loc 65 hoc chinh song & mirc 650-680nm.

Ong nghiém cé duong kinh 16mm, cao 180mm.

5.3. Héa chét, thuéc thir
— Paladi clorit.
— Natri cacbonat.
— Natri tungstat (Na; WO4.2H,0).
— Natri molipdat (Na;MoOa).
Axit hydrocloric (d = 1,18).
Axit photphoric 85%.
— Liti sunfat (LiSO4. 2H,0).
— Dung dich paladi clorit 1%
Paladi clorit tinh khiét sy khé & 105°C trong 1 gid, dé ngudi. Can 0,5g cho vao

7

binh dinh mirc dung tich 500mL, thém 200mL nudc cat, 2mL axit hydrocloric dac, ldc
cho tan. Cudi cung thém nudc cat vira dia 500mL.

— Dung dich natri cacbonat 20%

Can 20g natri cacbonat pha vao binh 100mL nuéc cét.
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— Thube thir folinxiocanto (photpho molipdic):
Cho vao binh thé tich 1500mL:

— Natri tungstat (Na; WO4.2H,0) 100g

— Natri molipdat (Na,MoOy) 25g

— Nuéc cat 700mL

— Lic cho tan hétw sau do cho thém:
Axit clohydric (d = 1,18) 100mL
Axit photphoric 85% 50mL

— Lidc déu va dun séi 10 gio trong binh cdu c6 I8p dng sinh han & trén, tranh dé
can. D€ ngudi, cho nudce cat vira du 1 lit. Giit lai trong chai nau.
5.4. Cac bwérc tién hanh
— Chuén bi miu thir
Cho vao binh 1 lit (c6 voi thuy tinh hodc khoé vin) dung dich paladi clorit 1%
ImL. Day nut k¥, hit chin khong, gén nat kin bing parafin.
Mang binh t6i noi ldy mau, m& voi 14y mAu song song hai binh cing mét lic.
Khoa voi, lac. Dé tiép xtic 4 gio.
— Dung biéu dd miu
LAy 5 binh, thé tich 500mL da rira k§ bing dung dich sunfocromic, dénh sé tir 1-
5. Cho vao timg binh dung dich paladi clorit 1% tuong g ham lugng cacbon oxit theo
bang sau:

Chai sé 1 2 3 4 5
Dung dich (mL)
Emg dich paladi clorit 1% 02 0,4 0,6 0,8 1,0
_ Ham lwreng CO (mg) 0,0314 0,0628 0,0942 0,1256 0,1570

h BPua vao chai mt luong cacbon monoxit thira dé khir hét paladi clorit trong binh
cau. Cacbon monoxit duge di€u ché bang cach dun axit focmic véi axit sunfuric déc:

HCOOH + H,;S04 —» CO + H,O
’ Dé)ﬁ nat lai. Dé tiép xtc trong 4 gid, thinh thoang lic, tranh lam cho két tiia den
.dlnh [én thanh binh. Pem dun céch thuy 5 phit, bom khong khi sach vao d& dudi hét
cacbon monoxit thira, cho thém dung dich paladi clorit 1% vao cho di 1mL (0,8 - 0,6 -
0,4-0,2 - 0,0). L4y thém mot binh nita va cho vao 1mL dung dich paladi clorit 1%.

. Cho vao binh 1,5mL thuéc thir folinxiocanto, trén déu, dun cach thuy 30 phit, trén méi
binh dé mot phéu con, thuc hién nhu muyc 5.4 (cAch x4c dinh va x4y dung db thi mau).

— Cach xac dinh
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Binh dung mAu dé tiép xuc voi dung dich paladi clorit 1% trong 4 gio, cho thém
vao 1,5mL thudc thir folinxiocanto. Lic déu, dong thoi 1am mét méu trang. Cho vao
binh khac 1mL dung dich paladi clorit 1%, 1,5mL thuc thir folinxiocanto.

Dun cach thuy 30 phit, trén mdi binh dé mot pheu con, gili cho khoi bi can.
Thinh thoang lic cho tan hét tia. Dé ngudi, dén qua hai 6ng hinh tru c6 ngan 50mL.
Rira va trang bang 20 dén 25mL nuéc cit, db ca vao éng dong.

Cho thém vao mdi 6ng 10mL dung dich natri cacbonat 20 % va nudc cét vira du
50mL. Tron déu, loc.

Sau 10 dén 15 phut soi biang may quang ké, ding kinh loc mau do (s6 65) bude
sOng Amax = 650 nm den 680 nm, cong thuy tinh day 1 cm. S6 doc dwoc & may quang ké
dbi chidu voi db thi mAu dé tinh ndng d6 cacbon monoxit.

5.5. Sor do tém tat quy trinh xét nghiém

Phong sach, cho 1mL dd paladi clorit 1% vao chai 1lit roi
huat chan khéng va day nat mai.

Ldymau [ : v

»1 LAy mau khéng khi béng cach van mé nut mai cho khéng
khi can Iy tran vao binh.

v
P& binh it nhat trong 4 tiéng trwée khi phan tich mau.

Lap thang mau chuan.

v

Cho vao binh phan trng 1,5ml folinxiocanto, lc déu, dun
cach thay 30 phut (Trén méi binh de 1 phéu con)

v +

Phan tich mau || Dén qua hai éng hinh tru co ngén 50ml. Rira va trang
b&ing 20 dén 25ml nudc cat, @b ca vao 6ng dong

v

Cho thém vao méi ong 10ml dung dich natn cacbonat 20
% va nuwdc cat viva da 50ml. Tron déu, loc

v

Sau 10 dén 15 pht, soi bdng may quang k&, dung kinh
loc mau dd (sd 65) bréc s6Ng Amax = 650 nm dén 680 nm

4

v
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5.6. Tinh két qua
Nong dd cacbon monoxit trong khéng khi dugc tinh theo cong thire:

C=—
v

Trong do:
C: Néng do cacbon monoxit trong khong khi (mg/L).
o Ham lugng cacbon monoxit dbi chiéu voi dd thi mau hodc so mau voi thang
mau (mg).
©V: Thé tich chai (lit).
P6 nhay phuong phap: Véi 0,0005 mg NO,’
Vi 0,0001 mg NOy

5.7. Bé tin cdy
— Do lap lai (CV,):" < 10%.
— Db tai lap (CVg): < 10%.
— D6 tuyén tinh (RY): 0,99 <R*<1.

6. Danh gia két qua

So sénh két qua v6i gioi han tham chiéu xem dat hay khéng dat (vuot) tiéu chuin
cho phép.
7. Gi¢i han tham chiéu

Tiéu chuén V& sinh lao dong, ban hanh theo Quyét dmh s6 3733/2002/Qb-BYT
ngay 10 thang 10 ndm 2002 ctia B§ trudng B Y té.

Khi tidu chuén trén c6 bb sung, thay thé hodic c¢6 quy chudn, tiéu chuén, quy dinh
méi thi c6 thé ap dung dé tham chiéu.
8. Kiém soat chat lwgng

— Thyc hién dung cac buée ldy mau va phan tich mAu.

|

Ghi diy du qué trinh 14y mAu, phan tich vao hd so.

Hé sb twong quan cta dudng chuan méu chuén r > 0,990.

Pinh ki thuc hién kiém tra lai do 1ap lai va do tai lap it nhét 1 1An/nim.

‘ — Céc thiét bi dung cho 14y mAu, phén tich phai dwgc higu chuén it nhét 1
lan/nam.
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9. Yéu cau vé an toan
Phong thi nghiém phai c6:
— Tu hat khi doc (to hét).
— Céc yéu ciu dam bao an toan hoa hoc

T Cép bd phéan tich phai mic quén 4o bao hd lao dong, deo kinh bao vé mit, di
gang tay va di giay khi thuc hién phan tich mau.

+ Can bd phén tich phai thue hién ding ndi quy phong thi nghiém vé an toan
héa hoc, phong chdng chay nd.

— Thiét bi cép ciru khin cép khi bj bong axit, kidm...

— T thude cép ciru.

10. Chét thai phat sinh va phwong phap xi ly

Céc dung dich thai c6 chira axit, kiém, Pd phai dugc thu héi vao trong mét can
nhua riéng, sau d6 dem di xir 1y tai hé théng xir 1y chit thai cua co quan xét nghiém
hoiic tai cac diém xir 1y chét thai héa hoc tap trung.

11. Tai liéu tham khao

1. Tiéu chudn Vé sinh lao dong duorc ban hanh theo Quyét dinh sb 3733/2002/QD-
BYT ngay 10/10/2002 ctia B6 Y té.

2. Viény hoc lao dng va vé sinh mdi trudng, Thuong quy ky thudt Y hoc lao djng Ve
sinh moi trudng Sitc khoé truong hoc, Nha xuét ban y hoc, 2002.

3. Vién Kiém nghiém An toan Thuc phim Quoc gia, Thdam dinh phwong phdp trong
phdn tich Héa hoc va Vi sinh vét, Nha xuét ban Khoa hoc K§ thuat — 2010.

4. NIOSH Manual of Analytical Methods (NMAM); Fourth edition; Carbon
monoxide; Method: 6604, Issue 1, 15 May 1996.
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KY THUAT XAC B|NH CACBON DIOXIT (CO,)
TRONG KHONG KHi BANG PHWONG PHAP CHUAN DO

1. Pham vi ap dyng
K§ thuat nay ap dung dé xac dinh ndng do cacbon dioxit (CO,) trong khong khi
mdi truong lao dong .
2. Tiéu chuén trich dan
TCVN 8712:2011. Phét thai ngudn tinh. Xac dinh cacbon monoxit, cacbon dioxit
va oxy. Dic tinh tinh ning va hiéu chuén cac h¢ thong do ty dong.
3. Giai thich tr ngip
— Dung dich: La nhimmg hén hop ddng nhét ctia hai hoic nhiéu chét tham gia vao
cic tuong tac vat ly va hoa hoc.
— Dung dich hip thu: La dung dich ma khi cho khong khi di qua chét cAn phan
tich s& duogc gir lai.

— Thube thir: La cac chét rén, 16ng, khi c6 dé tinh khiét khac nhau ding cho
phan tich, pha ché, cic cong viéc trong phong thi nghiém hod hoc va cdc phong thi
nghiém khac.

— Didu kién tiéu chudn: La didu kién vét li duoc x4c dinh boi 4p sudt p = latm =
101,325 Pa (khi 4p chuén) va nhiét d6 298°K (25°C).
4. Phwong phap hép thu bang barit

4.1. Nguyén ly
Cacbon dioxit tic dung vdi bari hydroxit tao thanh ta bari cacbonat.
CO; + Ba(OH), = BaCO3 + H,O

Duwa vao nguyén tic trén, cho khong khi c6 cacbon dioxit tac dung v&i mot lugng
bari hydroxit, chuén dé lai lvong bari hydroxit thira bang axit oxalic.

Ba(OH), + HOOC-COOH = Ba(CO0), + 2H,0
Biét duoc lugng bari hydroxit thira s& tinh dwoc lugng bari hydroxit da tac dung
va do d6 tinh duoc nong do cacbon dioxit trong khong khi.
4.2. Quy dinh chung
— Hoéa chit theo TCVN 1058 - 78
— Nuée cét theo TCVN 2117 - 77
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4.3. Phwong phap xac dinh
4.3.1. Loai mau: Khong khi.
4.3.2. Thiét bj, dung cu

o C1hai l_OOOmL, 500mL, nut thuy tinh (rlra sach, ngam vao dung dich sunfocromic
5 gi0, sau rtra lai, trang nudce cét, say kho, dé ngudi va ddy nut ngay).

— Bom cao su 100mL.
— Buret 25mL.
Pipet 5, 10, 20mL.
Binh nén 250mL
— Can phan tich (d=0,1mg)
4.3.3. Hoa chét, thubc they
— Bari hydroxit Ba(OH),. H;O.

Bari clorit.
Axit oxalic H,C,04.2H,0.
Phenolphthalein.
Chuén bi dung dich thr:

+ Dung dich barit:
Cén bari hyDroxit Ba(OH),. H,0: 1,40g.
Bari clorit: 0,08g.

|

|

Pha trong nudc cét, thém vao vira di 1000mL.
+ Dung dich axit oxalic:
Can 0,56 axit oxalic pha vira dii 11it nuée cét.
ImL dung dich twong dwong véi 0,1mL cacbon dioxit.
+ Dung dich phenolphthalein 0,1%:
Cén 0,1g phenolphthalein pha trong 100mL c¢dn metanol (CH;0H) 90°
4.3.4. L4y méu, bdo quan va van chuyén mau
— Ly miu:

' ‘Mang chai dén r.10ri 14y .mz*tu, bom khong khi vao chai gép 6 1an thé tich chai. Xong
1‘(?t1 vao 20mL dung dich barit (b). Pay nut (hodc diy k§ mang vé cho barit). Lic. Mbi
di€ém lay 2 mau song song. '

— Bao quan:

100

T

B4o quan chai 1Ay miu khéng bi va dép, tranh db v&. Néu chua phén tich ngay
duoc thi nén bao quan mau trong tu mat.
— Van chuyén mau:
Van chuyén miu bang cdc phwong tién phi hop, mAu phai duge dat trong cac
thung ctmg bang chat déo hodc kim loai dugc chén 16t cén thén, tranh do vo.
4.3.5. Céc budéc tién hanh
Phén tich mau thi:
~ Sau 4 giv ldy ra 10mL (a) cho vao binh nén, nho véo 4 giot phenolphthalein va
chuin dd véi dung dich axit oxalic. Ghi NmL dung dich axit oxalic da dung.

Ghi chii: Trong trudng hop khong xuat hién mau hdng, cho phép 1am lai véi barit

gip doi (40mL). Hodc phai chuyén sang x4c dinh bang phuong phap hép thu bing bari
saccharat.

4.3.6. So db tom tat quy trinh xét nghiém

Mang chai 1 lit dén noi lay mau, bom khong khi vao chai
" gép 6 lan thé tich chai.
LAy mau >
Y
> R6t vao chai 20mL dung dich barit.
A 4
> Nt kin chai. LAc k§. Mang vé phong thi nghiém.
v
y » Sau 4 gio 1Ay ra 10mL mu cho vao binh non.
Phan tich mau '
A\ 4

Nhé vao 4 giot phenolphthalein va chuan dé
véi dung dich axit oxalic.

Ghi NmL dung dich axit oxalic da dung.

v

4.3.7. Tinh két qua

Nbng do cacbon dioxit trong khong khi duoc tinh theo cong thirc sau:
(N-n).0,1.b. 1000

C=
a (V-v)
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Trong do:
— C: Nbng dd cacbon dioxit trong khong khi (%o).
— V: Thé tich chai (mL).

v: Thé tich dung dich barit cho vao chai (mL).

a: Thé tich dung dich barit da hap thu cacbon dioxit dem chuén do (10mL).
— b: Thé tich dung dich barit cho vao chai (20mL).
~ .N: The tich dung dich axit oxalic dem chufn d6 10mL dung dich barit déi chimg,
— n: Thé tich dung dich axit oxalic dem chuin dd 10mL dung dich barit phan tich.
4.3.8. DY tin cay
— D4 ldp lai phai dat RSD < 1%.
— Do ding phai > 99%.
— D39 tin cdy > 99,0% (p < 0,01).
5. Phwong phap hép thy bing bari saccharat

5.1. Nguyén ly

Cacbon dioxit hip thu vao dung dich bari saccharat, sau do6 chuin dé lai lugng thira

cia dung dich hip thu bing axit oxalic. Tir d6 tinh ra nong db cacbon dioxit trong
khong khi.

5.2. Quy dinh chung
Theo muc 5.2. ctia phwong phap hip thu bang barit.
5.3. Phwong phap xac dinh
5.3.1. Loai mau: Khong khi.
5.3.2. Thiét bj, dung cu
— May huat khong khi.
— Luu lwong ké: 0—2,5 lit/phit (chia vach)
— Ong hip thy kiéu Gelman.
— Buret 25mL.
— Pipet 5,10 va 20mL.
— Binh n6n 100mL-250mL.
— Cén phén tich (d=0,1mg).
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5.3.3. Hoa chét, thudc the
— Bari hydroxit Ba(OH),. H,0.
— Axit oxalic.

Saccharose.

Phenolphthalein.

Cbn etylic 90°
Chuén bi dung dich thir:
+ Dung dich phenol phthalein 1%:

|

Can 0,1g phenolphtalein pha vao 100mL cbn etylic 90°,

+ Dung dich axit oxalic:
Can 5,632g axit oxalic (H,C,04) pha vo trong 1 lit nuéc cét.
ImL tuong dirong véi 1mL cacbon dioxit khi.

+ Dung dich bari saccharat (dung dich hép thu):

Nghién 10g bari hydroxit, 20g saccharose dé tao ra mot hdn hop bot ddng thé,
thém vao mot phan nudc cit dun 4m (40 °C). Pha lodng ra 1 lit va loc. Trudce khi ding,
chuén d6 lai bang dung dich axit oxalic.

5.3.4. L4y mau, bdo quén va van chuyén mau
— Ly mAu:

Léy 2 6ng hip thu, mbi ong chira 10mL dung dich bari saccharat (da chudn) va
thém 2 giot phenolphtalein. Lap n01 tlep Hut khong khi qua véi tbe db 0,1 lit/phut. Lay
tir 1 — 2 lit khong khi. Ngimg l4y néu thiy mau dung dich phai di, ghi lai thé tich khong
khi da 14y.

O him 10, giéng sdu, cho phép dong dng cao su ndi véi dng hip thu va 1y mau
ngay tai miéng 10.

— Bao quan:

Lu'(:mg dung dich da cho khong khi qua, chira trong hai 6 6ng hép thu, cho vao binh

noén can thén, trang dng hép thu bing nudc cit rdi dd vao binh nén. Pay binh nén lai.

Béao quan binh nén dung mAu khong bi va dap, tranh db v&. Néu chua phén tich
ngay duoc thi nén bao quan mau trong ti mat.
— Vén chuyén méu:

Vén chuyen miu bing cac phuong tién phu hop, mau phai duoc dit trong céc
thung cimg bang chit déo hodc kim loai duge chén 16t can than, tranh dd vo.
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5.3.5. Cac buwéec tién hanh

— PhAn tich mau thir:

LAy céc bi § i Aur \ Y cA A
y binh nén dung miu ra. Ding nuée cit kéo hét dung dich mAu bam & ¢b bén

trong bi 5n va nép bi ¢ & ay bi A \
g binh nén va nép binh nén xudng day binh. Chuin dé bing axit oxalic dén hét mau.

5.3.6. So db tom tat quy trinh xét nghiém

LAy 2 éng hap thy, mbi éng chira 10mL ' i
J, m dung dich bari
saccharat (da chuan), thém 2 giot phenolphtalein.

A 4

LAy mdu |—»

}

»|  Ldp ndi tiép 2 éng hap thy véi may l&y mau. Hat khéng khi
qua voi toe do 0,1 lit/phut. '

v

h 4

LAy tir 1 - 2 lit khéng khi. Ngteng lay néu tha '
khéng khi. Ngirng lay néu thay mau dung dich
phai di, ghi lai thé tich khéng khi da Iay. =

7

h 4

Chuyénxhét dung dich da hép thy cho vao binh nén.
Trang kj 6ng hap thu bang nwéc cat, dbn vao binh nén.

h 4

Phan tich mau

v

v

h 4

Chuan dd bang axit oxalic dén hét mau.
Ghi nmL dung dich axit oxalic da dung.

5.3.7. Tinh két qué

Nong dé cacbon dioxit trong khéng khi dugce tinh theo céng thirc sau:
(N-n).0,1.1000
C=

\
Trong do:

C: Néng db cacbon dioxit trong khong khi (%o).

N: Thé tich dung dich axit oxali An d6 ; |
ban dAu (mL). g dich axit oxalic dem chuan d¢ 20mL dung dich bari saccharat

~ n: Thé tich dung dich axit oxali An do : . ,
sl Gachan ARGl GOE). oxalic dem chuén d6 dung dich bari saccharat dd hap

V: Thé tich khéng khi da 14y mau (mL) tinh & diéu kién chudn 25°C, 760mmHg.
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5.3.8. PO tin cay
Po lap lai phai dat RSD < 1%.
Po dung phai > 99%.
P tin cdy > 99,0% (p< 0,01).
6. Danh gia két qua
Qo sanh két qua vai gioi han tham chiéu xem dat hay khong dat (vuot) tiéu chuin
cho phép.
7. Gii han tham chiéu
Tiéu chuin Vé sinh lao dong, ban hanh theo Quyét dinh s 3733/2002/QD-BYT
ngay 10 thang 10 nam 2002 ctia Bd truémg Bo Y tE.
Khi tiéu chuén trén cé bé sung, thay thé hoiic co quy chuén, tiéu chuén, quy dinh
méi thi co thé ap dung dé tham chiéu.
8. Kiém soat chéat lwong
— Thuec hién ding cac budc l4y mAu va phén tich mau.
_ Ghi déay du qua trinh 14y mAu, phén tich vao hd so.
— Heé sb tuong quan ctia duong chuén méu chuéﬂ r>0,990.
_ Pinh ky thyc hién kiém tra lai 5 13p lai va 0 t4i 1ap it nhét 1 JAn/nam.
- - Cic thiét bi ding cho ldy mau, phan tich phai duoc hiéu chudn ft nhét
1 lan/ndm.
9. Yéu ciu vé an toan
Phong thi nghiém phai co:
_ Ta ht khi déc (ta hét).
— Cac yéu cAu dam bao an toan hoa hoc.
+ Céan bd phén tich phai méc qu%m a0 bao hd lao dong, deo kinh bao vé mit, di
gang tay va di giay Kkhi thue hién phéin tich mau.
+ Can bd phan tich phai thuc hién dang ndi quy phong thi nghiém vé an toan
héa hoc, phong chong chay no.
_ Thiét bi cAp ciru khén cép khi bi bong axit , kidm...
— Ta thubc cép ciu,

_ Khong duge dé bari hydroxit, axit oxalic va cac hoa chét khac xam nhép vao
co thé bing céc con dudng: hd hap, tiéu héa va tiép xtic qua da.
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10. Chét thai phat sinh va phwong phap xir ly

Céc dung dich thai c6 chira bari hydroxit, bari clorit, axit oxalic, BaCO, phai duoc
thu hoi vao trong mot can nhua riéng, sau dé6 dem di xir ly tai hé thong xir ly chat thai
cua co quan xét nghiém hodc tai cac diém xir 1y chét thai héa hoc tip trung.

11. Tai liéu tham khao

1. Nguyén Trong Biéu, Chudn bi dung dich cho phdn tich hod hoc, Nha xuat ban khoa
hoc va k¥ thuat. Ha Noi, 1974.

2. Tiéu cl}uan vé sinh lao dong ban hanh theo Quyét dinh s6: 3733/2002/QD-BYT ciia
Bo Y té ngay 10 thang 10 nam 2002.

3. Vién Y hoc lao dong va V& sinh mdi truong, Thuong quy k' thudt y hoc lao dong Vé
sinh méi truong Sitc khoé trirong hoc, Nha xuét ban Y hoc, 2002.

4. National Institute for Occupational Safety and Health, NIOSH Manual of Analytical
Methods (NMAM). Fourth edition; Carbon dioxide; Method: 6603, Issue 2, 1994.
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KY THUAT DO CACBON DIOXIT (CO,)
TRONG KHONG KHi BANG MAY BIEN T HIEN SO

1. Pham vi ap dung
K§ thuat ndy ap dung dé do xac dinh ndng d6 CO, trong khong khi trong mdi
truong lao dong.
2. Giai thich tir ngiv
— Pon vi do: Phén triéu (ppm = Parts Per Million).

ppm chi ty 1€ cua luong mét chét trong tdng sb lugng ciia hdn hop chita chét do.
O déy lugng co thé hi€u la khoi lugng, thé tich, so hat (s6 mol),... Khi dung can chi r
luong la gi.

Gi4 tri cua ppm la:
ppm = 1/1 000 000 = 10™%
— Ngoai ra con c6 thé diing ndng db ppb:
Gia tri cta ppb la:
1ppb = 1/1000 000 000 = 107%
— Pon vi do khédi lugng/thé tich: mg/m3,

3. Nguyén ly

Khi CO; dugc khuyéch tan hozc hit vao méay do. Khi chiéu anh sdng héng ngoai
qua 6ng chira khéng khi trong mdy, phén tir khi CO, s& hép thu 4nh sang hong ngoai c6
bude séng thich hop, trong khi cho phép anh sang c6 cac budc song khac di qua bg loc

" quang. B0 loc quang hap thy toan bg anh sang c6 céc budc song khéac véi buée séng ma

phan tir khi CO, ¢6 thé hip thu. Cam bién do cho biét sy chénh léch giita lugng anh
sang héng ngoai phat ra véi lwong anh séng con lai. Sy chénh léch nay ty 1€ thuén véi
s0 luong phén tir CO, bén trong ong.

4. Phwong phap

4.1. Thiét bj

- Méy do do duge & cac ché do trung binh theo thoi gian (TWA), timg 13n t6i da
(STEL), MIN, MAX.

- Mdy c6 d6 nhay t6i thidu 1 1ppm, khoang do tbi thiéu 10. 000ppm.

- May c6 phan mém két ndi véi may tinh dé theo d&i, cép nhét va luu gifr cling
nhu xtr 1y s0 lidu do dugce. Méy c6 thé ding chuin ndi hodic chuin ngoai.
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- S dung, van hanh may theo hudng dén ctia nha san xuit. Bao quan may ¢ noi
khé mat. Dac biét chd y giit gin dau do (Sensor) - bd phén nhay cam va dé bi héng nhét
cua may.

- Thay hodc sac ﬁéy pin trude khi tién hanh do, nhét 13 do trung binh theo thoi
gian (TWA) dé€ tranh hét pin trong thoi gian do.

_ - Binh khi ch’uén: Khi nén CO, chuin hoic khi chuin twong duong theo hudéng
dan ctia nha san xuat.
4.2. Chuan may
My do CO, cin phai dugc higu chudn dinh ky hang nam.

4.3. Cac bwére tién hanh
a. Xdc dinh vi tri do

Do tai cac Vi tri ¢6 ngudi lao dong lam viéc, diém do ngang tAm hé hip cua nguoi
lao dong trong sudt thoi gian do, tot nhét 13 & ban kinh 30cm véi tAm 13 miii ctia ngudi
lao dong.

b. Cdch do

- Ding méy do CO, dé do mau ngay tai hién trudng. Néu may duoc lip bom trong
thi may c6 thé do theo ché do chi déng hat mau.

~ -Khi tién hanh do, may tur tinh todn thoi lwgng va cho két qua trung binh theo thoi
gian do. Ngudi do kiém c6 thé doc cac két qua trung binh theo thoi gian (TWA) hay
timg lan t6i da (STEL) trong khi do.

- Bat may, chos 56 hién thj 4n dinh thi doc két qua tryc tiép trén may.
d. Kiém tra két qua do

Khi do xong, nén kiém tra lai do chinh x4c ctia may do véi khi chuén. Néng do
dap g clia may voi khi chuén khéng dugc sai 1éch so véi khi chuan qua 5% hoic theo
huéng dan cua nha san xuat may.

e. Tinh todn két qua do

May hién sé cho két qua trye tiép. Mbt s6 méy cho két qua véi don vi do 1a ppm
trong khi ti€u chuén tham chi€u dung don vi do 1a mg/m’. Vi vy c6 thé phai dbi két qua
nong do khi do dugc tir ppm sang mg/m? theo cong thirc:

Nong do mg/m’® = ndng dd ppm x 1,8
Luu y rﬁng ppm va ppb ndng dd trong cac cong thirc nay la do khbi luong. Thé
tich mol khi & diéu kién 1 atm va nhiét 6 25°C 14 24,5 L.
5. Danh gia két qua

So sénh két qua voi gi6i han tham chiéu xem dat hay khong dat (vuot) tiéu chuén
cho phép. '
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6. Gi@i han tham chiéu
Tiéu chuén V& sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QD-BYT
ngay 10 thang 10 ndm 2002 cua B9 truong Bo Y t€.

Khi lié];l chuin trér} c6 bbd sung, thay thé hoic ¢o quy chuén, tiéu chuin, quy dinh
moi thi ¢é thé ap dung dé tham chiéu.
7. Kiém soat chét lweng

- Thuc hién dang cac budce do.

- Ghi déy du qua trinh do vao hd so.

- Pinh ky thuc hién kiém tra lai d6 lap lai va do tai lap it nhét 1 14n/nim.

- Céc thiét bj dung cho 1y mau, phan tich phai dugc hiéu chudn it nhét 1 14n/nam.

8. Yéu ciu vé an toan

- Khi CO, 14 khi gy ngat, vi viy can bd do kiém cén tuéin thi qui trinh an toan,
huéng din sir dung may, phong chong 6 nhiém méi trudmg khi do CO, .

- Khi chuén may véi binh khi nén, cin tuén tht cac qui trinh, huéng dan vé an
toan trong lam viéc.voi khi nén, tranh nd, 6 nhiém, ngat do CO,.

- Céac trang bi bao hd cd nhdn dam bao an toan tiép xtic vé&i khi doc nhu khiu
trang phong djc dé tranh tac dong bat lgi cuia hoi khi dén nguoi do kiem.

- Cén bd do kiém phai thuc hién ding quy dinh, chi din cia co s& san xuét vé an
toan noi lam viéc.

- Co s& san xuét phai dam bao didu kién dé viéc do kiém duge an toan, chinh xac.
9. Chét thai phat sinh va phwong phap xi ly

Céc loai pin sau khi khong con sir dung phai dugc thu gom, sau dé dem di xir ly
tai cac don vi ¢6 chirc néng thich hop.
10. Tai liéu tham khao

L. Quyét dinh s& 3733 cta B Y t& ban hanh 21 tiéu chuin vé sinh lao dong
(3733/2002/QD-BYT).

2. Vién Y hoc lao dong va V& sinh méi truong, 7, huong quy ky thudt Y hoc lao dong
Vé sinh méi truong Sirc khoé truong hoc, Nha xuat ban Y hoc, 2002.

3. NIOSH method - electronic gas monitor - NMAM 6604,
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KY THUAT XAC DINH NITO DIOXIT (NO;)
TRONG KHONG KHi BANG PHUONG PHAP SO MAU

1. Pham vi ap dung |
K§¥ thuét ndy ap dung dé xéc dinh ndng do nito dioxit (NO,) trong khong khi méi
truong lao dong.

2. Tiéu chuén trich din | '
- TCVN 7172:2002 Su phat thai cua ngudn tinh — X4c dinh ndng d6 khoi luong
nito oxit — Phuong phép tric quang diing naphtyletylendiamin. ‘
- TCVN 6137:2009 (ISO 6768:1998) Khong khi xung quanh. Xac dinh nong do
khéi luong ciia nito dioxit. Phuong phap Griess-Saltzman cai bién.

3. Giai thich tw ngir

- Dung dich: La nhiing h8n hop dong nhét cta hai hodc nhidu chit tham gia vao
cac tuong tac vét 1y va hoa hoc. ‘

- Dung dich hép thu: La dung dich ma khi cho khong khi di qua chét cAn phén tich
sé dugc giir lai.

- Thudc thir: La cac chét rén, 1ong, khi c6 db tinh khiét khéc ‘nharlu dl‘]flg chc:
phan tich, pha ché, cic cong viéc trong phong thi nghiém hoa hoc va cac phong thi
nghiém khac. ’

- Didu kién tiéu chudn: La didu kién vt li duoc xac dinh boi 4p suét p = latm =
101,325 Pa (khi' 4p chuén) va nhiét 46 298°K (25°C).

4. Nguyén ly | ; ,

Phuong phép do mau dyua trén phan tmg cia axit nito (HNO;) véi thuoc thir
Griess - Ilesvay cho mgt hop chat mau hong. |

Trude hét nito dioxit duge hip thu vao dung dich natri hydroxit, sau d6 thém axit
axétic dé chuyén thanh axit nito.

2NO; + 2NaOH — NaNO; + NaNO; + H,O

NaNQO,; + CH;COOH — HNO, + CH;COONa

i X .
Axit nito tic dung véi axit sunfanilic va a-naphthylamin cho hop chét azoic
mau hdng.

SO;H SO;Na*
# v
Cg]‘\h +NaNO; + CH;COOH —[C¢H,] CH;COO" + 2H,0
NHg ke N=N
SO3Na" SO3;Na
s
- (i,[—h ] CH;COO™ + C\gH;NH, - C¢Hy + CH;COOH
\\
N=N a-naphthylamin N = N-C,oHgNH;

Hop chét mau héng,
D6 nhdy phuong phap: Véi 0,0005 mg NO,'.
V61 0,0001 mg NO,".
5. Phwong phap
5.1. Loai mdu: Khong khi.
5.2. Thiét bj, dung cu
~ May ldy mau khdng khi hoiic binh hit, hogic chai dé hit chan khéng (0,5 - 1 lit).
— Ong hép thu (5mL — 25mL), 6ng nghiém so mau (5mL, 10mL).
— Pipet ImL, 2mL, SmL.
5.3. Héa chat va thudc tho
— Thube thir Griess:

+ Griess A: Can 0,5g axit sunfam'ljc cho vao 150mL dung dich axit axétic lodng
(70mL axit axétic dic véi 500mL nude cAt) dun cach thuy cho tan.

7
A

+ Griess B: Can 0,1g naphthylamin cho vao 20ml. nuéc cit. Dun cach thuy 15
phit, sau d6 loc lay nuéc trong cho vao 150mL dung dich axit axétic loéng (nhu trén).

Khi ding tuy theo lvgng can thiét, liy cuing thé tich dung dich griess A va B tron déu,
dung dich nay khéng bao quan duogc lau.
— Dung dich tiéu chuin natri nitrit (NaNO,):
Cén 0,15g natri nitrit tinh khiét va kho, hoa tan nuée cit vira da 1 lit. Nhu vy,
ImL dung dich nay chira 0,1mg nito dioxit. Pha lodng 1/20 @ c6 dung dich ImL =
0,005mg nito dioxit.

. Chil y: Theo phan ting, ci 2NO;, thi cho 1 NO', do d6 khi dinh lwong nito
dioxit trong khong khi phai nhan két qua 1&n hai lan.

Thi du: 1mL dung dich chira 0,005mg NO, thi twong duong véi 0,010 mg khi

NO,.
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— Dung dich axit axétic SN: Axit axétic dic pha lodng 1/3.
~ Dung dich natri hydroxit 0,5N hogc 0,IN: Nu6c cat ding phai dam bao t6t,
khéng c6 mau vai thuoc thir Griess.
5.4. Céc bwdr tién hanh
LAy m?iu:,Cho vao bng hip thu SmL natri hydroxit N/2 l&p vao hé thong, 1Ay mau
khong khi véi toc do 15 lit/gio. Lay 5 lit khéng khi.
Pha thang mau: L4y 10 dng nghiém dai 8cm, c6 dudng kinh bing nhau, d4nh sb tir
0-9.

sé 6ng

Dung dich (mL)

Dung dich tiéu chuén

NO, 0| 01 02 0,4 0,6 0,8 1,0 12 16 | 20

Nwéc cat (mL) 4 3.9 3,8 3,6 34 3,2 3,0 2,8 24 | 20

Thubc thivgriessA | 05| 05 | 05 | 05 | 05 | o5 | 05 | o5 | 05| 05

Thuéc thir griess B 05| 05 0,5 0,56 0,5 0,5 0,5 05 05 | 05

Ham lwong NO, (mg) 0 |0,001| 0,002 | 0,004 | 0,006 | 0,008 | 0,010 | 0,012 {0,016 | 0,020

Thang mAu tu nhién chi nén dung trong vong 2 gid, dé 1au bi mat mau.
— Phan tich:

L4y ra tir 1-2mL dung dich di hép thu NO, cho vao éng so mau. Axit hoa bing
axit axétic. Cit ImL natri hydroxit N/2 thi thém 0,5mL axit axétic 5N, cho nuéc cht du
4mL. Cho thém 0,5mL griess A va 0,5mL griess B. Lic déu, dé 10 phiit so mau véi
thang mau. |
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5.5. Sor do tém tat quy trinh xét nghiém

[
Lt

Lay mau

v

mau

5.6. Tinh két qua

Cho vao éng hap thu 5mL natri hydroxit N/2

v

LAy m&u khéng khi v&i the @6 15 litgior.

v

L4y 5 lit khéng khi.

Lap thang mau chuan.

'

LAy ra ttr 1-2mL dung dich da hép thy NO,
cho vao 6ng so mau.

'

Phan tich >

Axit hoa bang axit axétic. Cr 1mL natri hydroxit N/2 thi thém

0,5mL axit axétic 5N, cho nwéc cat di 4mL.

!

Cho thém 0,5mL griess A va 0,5mL griess B.

Dé 10 - 15 phit. So mau véi thang mau chuan.

Nong dé nito dioxit trong khong khi tinh theo cdng thirc:

Trong do:

a.b
C=
v. Vo

— C: Nbng db nito dioxit trong khong khi (mg/L).

a: Ham luong nito dioxit trong ng thang méu (mg).

b: Tdng thé tich dung dich hap thu (mL).

v: Thé tich dung dich hép thy 1iy ra phén tich (mL).

Vo: Thé tich khong khi 14y mAu quy vé diéu kién tiéu chun (lit).
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5.7. Bé tin cay

— D6 lap lai (CV)): <11%.

— D§ téi lap (CVR): <11%.

— D6 tuyén tinh (R?): 0,99 <R?< 1
6. Panh gia két qua

So sanh két qua véi gi6i han tham chiéu xem dat hay khong dat (vuot) tiéu chuin
cho phép.

7. Gi®i han tham chiéu

Tiéu chuan V& sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QD-BYT
ngay 10 thang 10 ndm 2002 cta B6 truéng Bo Y té.

Khi tiéu chuén trén c6 bd sung, thay thé hodc c6 quy chudn, tidu chudn, quy dinh
mai thi ¢6 thé ap dung dé tham chiéu.

8. Kiém soat chét lwong

Thue hién ding cac buéce 14y mAu va phan tich mAu.

— Ghi day du qué trinh 14y mAu, phan tich vao hd so.

— Hé s6 tuong quan cua dudng chudn mAu chuén r > 0,990,

— Dinh ky thuc hién kiém tra lai dd 1ap lai va d6 tai lip it nhat 1 1an/nam.

- — Céc thiét bi ding cho 14y miu, phén tich -phéi duoc hiéu chudn it nhit 1
lan/nam.
9. Yéu cdu vé an toan
Phong thi nghiém phai co6:

Tu hut khi doc (ta hbt).

|

— Caéc trang bi bao hd c4 nhan didm bao an toan héa hoc.
— Thiét b cép ctru khén cip khi bi bong axit, kidm...
— T thubc cAp ciru. :

Cén bd phan tich phai thuc hi¢n dung ndi quy phong thi nghiém vé an toan hoa
hoc, phong chong chay no, phai mic quin a0 bao hg lao dong, deo kinh bao vé mit, di
gang tay va di giay khi thyc hién phén tich mau.

10. Chét thai phat sinh va phwong phap xiv Iy
— Céac dung dich thai c6 chira axit, bazo phai duwoc thu hdi vao trong mdt can

nhya riéng, sau d6 dem di xur ly tai hé thdng xir Iy chit thai cia co quan xét nghiém
hodc tai cAc diém xir Iy chit thai hoa hoc tép trung,
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— Céc dung dich thai c6 chira Gress A, Gress B phai duoc thu hoi vao t‘rong 1_1}61:
can nhua riéng, sau d6 dem di xtr ly tai hé thong xir 1y chét thai cia co quan xct nghiém
hodc tai cac didm xir 1y chét thai héa hoc tép trung.

11. Tai liéu tham khao , |
| Tiéu chuin V& sinh lao dong do B3 Y té ban hanh theo Quyét dinh so
3733/2002/QD-BYT ngay 10/10/2002. ’
2. Nguyén Trong Biéu, Chudn bj dung dich cho phdn tich hod hoc, Nha xuat béan
khoa hoc va k¥ thuat. Ha No6i, 1974.
3. Vién Y hoc lao dong va V& sinh méi truong, Thuong quy ky thudt Y hoc lao dong
Vé sinh méi truong Sic khoé trucng hoc, Nha xudt ban Y hoc, 2002.
4. Vién Kiém nghiém An toan Thyc phim wa‘)c gia, Thdm dinh phﬂuong phdp trong
phf;in tich Héa hoc va Vi sink vdt, Nha xuat ban Khoa hoc K§ thuét — 2010.
i i tional Safety and Health (NIOSH). NIOSH Manual
A ?faxﬁ;ggiflﬁzihﬁés%%), Fourth gdition; NITRIC OXIDE and NITROGEN
DIOXIDE; Method: 6014, Issue 1, 1994.
6. National Institute for Occupational Safety and Health (NIOSH). NIOSH Manual

of Analytical Methods (NMAM), Fourth edition; NITROGEN DIOXIDE
(Diffusive sampler);, Method: 6700, Issue 2, 1998.
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KY THUAT XAC BINH LUU HUYNH DIOXIT (SO,)
TRONG KHONG KHi BANG PHUONG PHAP SO MAU

1. Pham vi ap dung

Ky thuét nay 4p dung dé x4c dinh ndng dd luu huynh dioxit (SO,) trong khong
khi moi truong lao dong.

2. Tiéu chun trich dan

— TCVN 5971:1995 Khéng khi xung quanh - X4c dinh ndng do khdi lvong cia
SO, - Phuong phép Tetrachloromercurat (TCM) / pararosanilin.

— TCVN 5978:1995 (ISO 4221:1980). Chét lugng khong khi. X4c dinh nong do
khéi lugng cuia lvu huynh dioxit trong khong khi xung quanh. Phuong phép tric quang
dung thorin.

— TCVN 6750:2005 Su phat théi cua ngudn tinh - Xac dinh ndng do khéi lugng
luu huynh dioxit — Phuong phép sic ky khi ion.

— TCVN 7726:2007 (ISO 10498:2004) Khong khi xung quanh. X4c dinh sunfua
dioxit. Phuong phap huynh quang cuc tim.

— TCVN 5975:2010. Phat thai ngudn tinh - Xac dinh ndng d6 khéi hrong luu
huynh dioxit -Phuong phap hydro peroxyt/bari perclorat/thorin.

3. Giai thich ti¥ ngiv
— Dung dich: La nhitng hdn hop déng nhét ctia hai hoiic nhidu chét tham gia vao
cac tuong tac vét ly va hoa hoc.

— Dung dich hép thu: La dung dich ma khi cho khong khi di qua chit cin phan
tich s& dugc giit lai.

— Thuée thir: La cac chét rén, long, khi ¢ dé tinh khiét khac nhau ding cho
phan tich, pha ché, cic cong viée trong phong.thi nghiém hoa hoc va cac phong thi
nghiém khéc.

—~ Diéu kién tidu chuin: La didu kién vat li duoc xé4c dinh boi 4p sudt p = latm =
101,325 Pa (khi 4p chudn) va nhiét dé 298 °K (25°C).

4. Nguyén ly

Hoi v huynh dioxit duoc hip thu vao dung dich natri tetrachlorurmercurat, tao
ra phirc chat diclorosunfitomercurat, thém dung dich axit sunfamic vao dé pha huy bt
ctr ion nitrit nao dugc hinh thanh trong dung dich natri tetracloromercurat bang oxit nito
c6 mit trong mau khi. Tiép tuc cho tac dung véi thube thir p-rosanilin d4 axit ho4 bing
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axit hydrocloric, v&i sy cé mit cia focmandéhit, tao thanh axit p-rosanilin metyl
sunfonic ¢c6 mau tim tham.

Xac dinh phf) hip thu cta dung dich miu & budce song khoang 550nm bang cach
dung phd quang ké thich hop (hodc may so méu). Tinh nong do khdi lugng ctia luu
huynh dioxit bing d6 thi chuén.

Phuong phép x4c dinh chi giéi han & mirc thip nhét 0,01 mg/L khong khi.

5. Phwong phap xac dinh
5.1. Loai mau: Khong khi.
5.2; Trang thiét bi, dung cu
— Chai dung dung dich dung tich 500mL.
— Ong nghiém duong kinh 15mm, dai 160mm.
— Binh dinh mre 25, 50, 100, 500, 1000mL
— Pipet 1mL, 2mL va 5SmL ¢6 vach.
— Buret 25, 50mL.
— Pipetman 1pL- 5000 pL.
— May huat khéng khi c6 dit thoi gian va tde do hut.
— May quang ké c6 buéc séng 550nm hoic may UV-VIS , cong day lcm.

— Binh hép thy kidu Gelman, dung tich 25mL. Hiéu suit hip thu cta binh hip
thu lru huynh dioxit phai dugc x4c dinh trude khi ding va phai dat it nhét 12 0,95.

— Binh polyethylen, dung tich 100mL dé chuyén vén cac dung dich hip thu t6i
phong thi nghiém.

— Can phén tich (d= 0,1mg)
5.3. Hoa chat, thuéc tho
5.3.1. Héa chéat

— Thuy ngén II clorua.

— Kali clorua hoac natri clorua.

- Muébi dinatri dihydrat cta axit etylen dinitrotetra axétic, [[HOCOCH,), N(CH,);
N (CH,COONa),.2H,0] EDTA.

— Natri sunfit khan.
— I6t.
— Tinh bt tan.
— P-rosanilin hydroclorua (PRA).
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— Axit clohydric.
— N-butanol.

Axit photphoric H3POy,,

Focmandehit.

Axit sunfamic.

— Natri disunfit hay natri metabisunfit (Na,S,0s).
5.3.2. Chuén bi dung dich tht

5.3.2.1. Dung dich hép thu

Hoa tan 10,9g thuy ngan II clorua va 4,7g natri clorua; 0,07g mudi dinatri
dihydrat ctia axit ethylen dinitrotetra axétic, [(HOCOCH,), N(CHa),
N(CH,COONa),.2H,0] EDTA trong 1 lit nuéc cat.

5.3.2.2. Natri disunfit, dung dich 0,012g/L

5.3.2.2.1. Hoa tan 0,3g natri disunfit (Na28205) trong 500mL nuéc méi cit da
dugc loai khi, thi du bing dun s6i va lam ngudi dén nhiét d6 phong.

Dung dich nay khéng bén.

Dung dich nay chira khéi luong twong duong voi 320pg téi 400pg Iuu huynh
dioxit trén mililit.

Xdc dinh néng do khéi luong hién tai cua luu huynh dioxit c6 mdt trong dung
dich, nhu dwoc chi ra sau ddy :

A. Thudc thir _

Al. 16t, dung dich ibt du trif - (1) ~ 0,05mol/L.

Cén 12,7g it (1) vao trong cbc 250mL, cho thém 40g kali iodua va 25mL nudc,
khudy cho dén khi tan hoan toan va chuyén ca dung dich vao binh dinh mirc 1000mL.
Thém nudce vao cho téi vach.

A.2. Dung dich i6t ¢(Iy) ~ 0,005mol/L.
Pha lodng 50mL dung dich du trit (A1) dén 500mL bing nuéc cét.
A.3. Dung dich chi thi h tinh bot 2g/L.

Nghién 0,4g tinh bt tan va 0,002¢g thuy ngén iodua (Hglg) dé bao quan, véi mot it
nuge va cho thém tir tir bdt nhio vao 200mL nudc s6i. Tiep tuc dun s6i cho dén khi
dung dich tré nén trong, 1am ngudi va chuyén vao chai cé nit thuy tinh.

A.4. Dung dich kali iodat (KIO;) 3,0g/L

Kali iodat sdy & 180°C trong 1 gid, d& nguéi. Cén diing 1,5¢, (chinh xéc t6i
0,1mg), cho vao binh dinh mic dung tich 500mL va hoa tan nuwdc t6i vach.

A.5. Axit clohydric 44g/L (3M)
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Hoa 100mL axit clohydric ddm dic 37% (khdi lugng/thé tich) (p ~ 1,19 g/mL)
thanh 1000mL.

A.6. Natri thiosunfat, dung dich du trit ¢ (Na;S;03.5H,;0) = 0,1mol/L.

Hoa tan 25g natri thiosunfat pentahydrat trong 1 lit nudc cAt moi dun sbi va cho
thém 0,1g natri cacbonat vao dung dich.

Pé yén dung dich trong 1 ngay trudce khi chuén nhu sau:

Dung pipet it 25mL dung dich kali iodat (A.4) cho vao binh phan tmg ( binh
nén) 500mL. Thém 1g kali iodua (KI) va 10mL axit clohydric (A.5). Ddy nut binh. Sau
5 phut, chuén d6 bang dung dich natri lhlosunfat cho t¢i mau vang nhat. Thém 2mL ho
tinh bdt (A.3) va chuén do cho t6i khi mét mau xanh.

Tinh ndng d6 chit C1, biéu thi biang mol/lit, cia dung dich natri thiosunfat bang sir
dung phuong trinh:

m, x10° x0,1x10 _ 1000.m,
V, x35,67 35,67V,

C, =

Trong do:
— my: Khéi luong tinh bing gam ciia kali iodat trong 25mL ctia dung dich (A.4).
— V3: Thé tich, tinh bingmL, ctia dung dich natri thiosunfat d& ding cho chuén do.
— 35,67 1a khéi lvong phén tir tuong ddi ctia (K103)/6.

A.7. Natri thiosunfat, dung dich chuén ¢ (N2,S,03.5H,0) = 0,01mol/L.

Hoa loding 50mL dung dich gbc natri thiosunfat (A.6) vao 500mL nuéc va
tron déu.
Dung dich khéng bén ving va cin duoc pha ché vao ngay st dung.

B. Quy trinh xdc djnh ndng dj khéi lwgng ciia lwu huynh dioxit, p(SO,)
(ng/mL)

Dé pha ché mau trang, cho 25mL nuéc vao binh nén 500mL, sau d6 dung pipet hit
50mL dung dich i6t (A.2) cho vao binh nén thir nhét. Hat 25mL dung dich natri disunfit
(5.3.2.2.1.) cho vao binh nén thir hai va dung pipet hut 50mL dung dich i6t (A.2) véo
binh nay. Py nut cic binh non va dé cho phan ting trong 5 phit.

Chuan dd ham lugng cua mdi binh l4n lugt véi dung dich natri thiosunfat (A.7) cho
t6i mau vang nhat. Rdi cho thém 5mL hd tinh bot (A.3) va tiép tuc chuin dd cho toi khi
mét mau xanh.

C. Biéu thi cdc két qua

Tinh ndng dd khéi lwvong cuia luu huynh dioxit, p(SO;) dugc bidu thi bang microgam
trong 1 mililit, trong dung dich natri disunfat bang phuong trinh:
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¥V, —;)32,02C,1000
Ve

p(SO,) =

Trong do:

-V4la thé tich bangmL, cia dung dich natri thiosunfat (A.7) da dung dé chuén do
dung dich trang;

- V5 1a thé tich bangmL, ciia natri thiosunfat d3 diing dé chudn dé mAu thir;
- V6 1a thé tich, tinh bangmL, ctia dung dich natri disunfit (5.3.2.2.1.) da dung;

-C2 la néng do, tinh bang mol/lit, ctia natri thiosunfat trong dung dich natri
thiosunfat (A.7).

- 32.02 1a khbi lwgng phan tir twong dbi cita (SO,)/2.

Néng’dc} luu huynh dioxit trong dung dich natri disunfit (5.3.2.2.1.) duge tim béng
cach chia két qua cho 50.

5.3.2.2.2. Ngay sau khi x4c dinh ndng dd khoi luong hién tai cta luu huynh dioxit
¢6 mat trong dung dich nhw dwoc chi ra trong 5.3.2.2.1, dung pipet 1iy 2,0mL dung dich
dé cho vao binh mirc dung tich 100mL. Thém dung dich hép thu (5.3.2.1 .) vao binh cho
t6i vach va tron déu. (Dung dich chuﬁ_n nay dé pha day chuén).

Dung dich nay 6n dinh trong 30 ngay néu giir & nhiét d6 5°C, hoic chi 1 ngay néu
& nhiét do trong phong.

5.3.2.3. Dung dich axit photphoric 3M

Lay 205mL dung dich H;P0O, 85%, dinh mirc bang nude cit trong binh 1000mL,
Thém nude cat ti vach va tron déu.

5.3.2.4. Dung dich p-rosanilin
* Dung dich gbc:

. Can 0,06g p-rosanilin, thém vao 25mL axit hydrocloric dic (d =1,18) pha loing
bang nudce cat vira da 100mL.

* Dung dich p-rosanilin phén tich:

Tinh ché: Lay 50mL dung dich p-rosanilin gdc cho vao binh chiét va lic véi
n-butanol (dé axit hod bang HCI 3N), chiét [iy phan mau: 2 1in diu, mai lin 20mL va
nhiéu 14n sau, mi lin 10mL n-butanol d4 axit ho dén that mét mau. Loc dung dich qua
bong thuy tinh. Pha ché: dung dich p-rosanilin phén tich pha theo ty 1€ thé tich nhu sau:

Dung dich p-rosanilin tinh ché/axit photphoric 3M/nuéc cit = 1/1/3.
5.3.2.5. Dung dich focmandehit 0,2%

Léy 2,5mL focmandehit 37-40% (khdi luong/thé tich) pha vao 500ml, nude cat,
pha trudc khi dung.

5.3.2.6. Dung dich axit sunfamic 6g/L

120

r

Hoa tan 0,6g axit sunfamic (NH,SO3H) trong 100mL nuéc. Dung dich nay 6n
dinh dugc vai ngay, néu tranh duroc khong khi.

5.4. L4y mau, bdo quan va van chuyén méu
- Léy mau:

Mai dia diém 14y hai mau song song, ddng thoi ghi nhiét do va ap suét khong khi.

Pit may ldy mAu trén gia cé chiéu cao tir 1,5m dén 2m so v&i mit san lam viéc
cua nguoi lao dong.

Noi 1y méu 1a gitra khu vuc cé khi SO, bay ra. Dat méy ldy mau theo cubi huéng
gi6 (tranh dat may diu huéng gi6). Pia hinh noi ldy mAu phai thuén tién, thong thodng
va dai dién cho khu vuc quan tam.

Léy hai 6ng hép thu kiéu Gelman méc ndi tiép, mi 6ng cho 10mL dung dich hép
thu, hat khong khi c6 luu huynh dioxit qua véi téc do 0,5 -1 lit/phat. Thoi gian ldy mau
30 phut hodc 60 phat. Hat khoang 20 - 30 lit khong khi tuy theo ham lugng luu huynh
dioxit trong khéng khi viing lam viéc. Ghi thé tich khong khi da lay.

— Béo quéan:

Chuyén dung dich trong 6ng hap thu da hap thu hoi uu hujcnh dioxit (SO,) vao lo
thity tinh c6 nép xody sach dung tich 25mL hodc 50mL, vin nap chit. Bao quan noi
mét, tranh db v&. Néu chua phén tich ngay duoc thi nén bao quan miu trong ngin mat
tu lanh.

— Van chuyén méu:

Van chuyén mau bing céc phuong tién phu hgp. Khi vén chuyén dat lo dang vi tri
trong hop chira 12 céc thung cimg bang chat déo hodc kim loai duge chén 16t can thén,
tranh va dap, do va.

5.5. Cac bwdr tién hanh
— Pha thang mAu chuén:
LAy 5 binh dinh mitc 25mL, tién hanh theo thi ty trong bang;

Dung dich (mL) Sy 0 ! 2 2 4
Dung dich tiéu chuan (5.3.2.2.2),mL 0 1,0 2,0 3,0 4,0
Dung dich hap thu,mL 10 9 8 7 6
Axit sunfamic (5.3.2.6),mL, gitv 10 phut 1,0 1,0 1,0 1,0 1,0
Dung dich focmandehit (5.3.2.5),mL 3,0 3,0 3,0 3,0 3,0
Dung dich p-rosanilin phan tich (5.3.2.4),mL | 4,0 4,0 4,0 4,0 4,0
Thém nuéc cét dun soi dé ngudi,mL. TGi 7.0 7.0 70 7.0 70
vach cta binh dinh mure
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Lic déu, dé yén sau 30 phit dén 60 phut. Po trén may quang phd UV-VIS & bude
song 550nm.

— Phén tich miu thir:
LAy dung dich hép thy & hai éng. LAy ra SmL ctia timg éng hép thu dé phan tich.
Sau khi 14y mAu, dé it nhét trong 20 phut cho ozon di bi lot vao s& dugc phan hiy.

Liy 5mL dung dich da hép thu cho vao binh dinh mirc 25mL (Thuc hién diy da
céc bude gidbng nhu Pha thang mdu chudn). Thém 5mL dung dich hip thy, thém cac
dung dich focmandéhit (5.3.2.5), dung dich p-rosanilin phén tich (5.3.2.4), nu6c ct nhu
trong bang. Léc déu.

Sau 30 phit dén 60 phit, do trén may quang phd UV-VIS véi budc song 550nm.

5.6. Sor do tom tat quy trinh xét nghiém

Cho 10mL dung dich hap thu vao tirng ong hép thy cia
»{ 2 06ng hép thy Gelman. Lap ndi tiép vao dau hit ctiia bom

lay mau.

A 4

Ly mau

y

N " Hat khéng khi voi tée dd 0,51it/phat.

Thé tich khéng khi cn lay 30 lit.

Lap thang mau chuén.

v

Lay 5mL dung dich d& hép thy vao binh dinh mc 25mL.

v

A 4

Thém vao 5mL dung dich hap thu va cac dung dich axit

i 3 g 5 e £
Phaiitish mau sunfamic, focmandehit, p. rosanilin, nwéce cat nhw trong

bang. Léc déu. dé yén trong 30 phut.

v

DPem do trén may quang phdé UV-VIS, bwéc séng 550nm.

v

Dung dwo'ng chudn SO, va
tinh két qua ndng dé hoi khi SO,
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5.7. Tinh két qua
Lap duong chudny =ax +b
— y : d6 hép thu (Abs) ctia dung dich chuén.
— x: khéi luong ciia luu huynh dioxit (ug) trong dung dich chuén.

Hiéu chinh céc gia tri hép thu cua dung dich tréng Lap dd thi hip thu cua mdi
dung dich theo khéi luong cua luu huynh dioxit, tinh bing microgam, trong méau khi ma
né da duoc 1dy. Tinh hé s6 chudn f (nghich dao cua do déc a) dé dung trong khi tinh

toan két qua.

Tinh khéi lugng cia luu huynh dioxit X (SO,) trong binh mau thir, biéu thi bang
microgam, bang biéu thirc dya trén dudong chuén:

X =1 .(As- Ab)

Trong do:

f: Hé s6 chudn.

As : Db hip thu cua’dung dich mau.

Ab : D$ hép thu cha miu tring.

Nong d6 luu huynh dioxit trong khéng khi duoc tinh theo cong thirc sau:

X.b
C —
v.V,

Trong do:

C: Nong d6 luu huynh dioxit trong khong khi (pg/L hay mg/m?). .

X: Ham lugng Iuu huynh dioxit trong binh mAu thir tinh theo dudng chuin (ug).
b: Tong thé tich dung dich hip thu (mL).

v: Thé tich dung dich hip thu I4y ra phén tich (mL).

Vo: Thé tich khong khi 14y mAu quy v& didu kién tiéu chudn (lit).

Luu y:

— Tinh nong do luu huynh dioxit trong khéng khi theo 2 6 bng Gelman ri€éng biét
nhu khi 1y mAu méc ndi tiép. Trén co s& d6 tinh hiéu suét hép thu ciia éng Gelman thir
nhét va phai dat it nhat 14 0,95.

— Nbng dd luu ~huynh dioxit trong khéng khi mg/m’ s& bing téng ndng dd luu
huynh dioxit tinh theo éng Gelman thit nhat va ong Gelman thit hai.

5.8. D tin cay
— D0 1ap lai phai dat RSD < 1%.
— Do ding phai > 99%.
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— Do tin cdy > 99,0% (p< 0,01).
- r > 0,990.
6. Danh gia két qua
So sénh két qua voi giti han tham chiéu xem dat hay khong dat (virgt) tiéu chuén
cho phép.
7. Gi®i han tham chiéu

Tiéu chun V§ sinh lao dong, ban hanh theo Quyét dinh s 3733/2002/QD-BYT
ngay 10 thang 10 ndm 2002 ctia B trudéng Bo Y té.

Khi tiéu chuin trén ¢6 bd sung, thay thé ho#ic cé quy chuan, tiéu chun, quy
dinh méi thi ¢ thé 4p dung dé tham chiéu.

8. Kiém soat chéit lwong
— Thuec hién diing cac bude 14y mAu va phén tich mau.
— Ghi diy du qua trinh 14y mAu, phan tich vao hd so.
— Hé s6 twong quan cia duong chudn mau chuén r > 0,990.
Dinh ki thyc hién kidm tra lai 46 lip lai va 0 t4i lp it nhét 1 An/nam.
— Céc thiét bi ding cho 14y mAu, phéan tich phai dugc hiéu chuin it nhét 1 1An/nam.

9. Yéu céu vé an toan
Phong thi nghiém phai c6:
— Tu hit khi déc (ti hét).

Cac trang bi bao hd ca nhan dam bao an toan hoa hoc.

Thiét bi cAp ciru khén cép khi bi bong axit, kiém...

Ta thube clp ciru.
Cén thén khi sir dung H,SO, dic d =1,84 va HCI dic, H3PO, dic.

— Khéng dugc dé natri tetracloromercurat, HgCly, cac hop chét co chira thuy
ngan va cac hoéa chat khac x4m nhép vao co thé bang cac con duong: Ho hap, tiéu hoa
va tiép xuc qua da.

Cén bd phén tich phai thuc hién ding ndi quy phong thi nghiém v& an toan hoa
hoc, phong chéng chay nd, phai mic quén 40 bao hg lao dong, deo kinh bao v¢ mét, di

ging tay va di giay khi thuc hién phén tich mau.

10. Chét thai phat sinh va phwong phap xtr ly

— Cac dung dich thai c6 chira SO,, EDTA, focmandehlt natri thlosunfat natri
disunfit, P-rosanilin hydroclorit, kali iodat, kali iodua, i6t va céc hop chit cia S phai
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dwoc thu hdi vao trong mdt can nhua riéng, sau d6 dem di xir ly tai hé théng xir Iy chét
théi cia co quan xét nghiém hodc tai cic diém xr Iy chét thai héa hoc tap trung.

— Cac dung dich thai c6 chira H,SO4, HCI, H3PO,, axit sunfamic phai dugc thu
hdi vao trong mot can nhwa riéng, sau dé dem di xir ly tai hé théng xir ly chét thai cia
co quan xét nghiém hodc tai cac diém xir 1y chit thai héa hoc tap trung.

— Céc dung dich thai ¢6 chira natri tetracloromercurat, HgCl,, cic hop chét co
chira thily ngan pha| dugc thu hdi vao trong mét can nhya riéng (mau den), sau d6 dem
di xir Iy tai hé thong xir ly chét thai cua co quan xét nghiém hoic tai cac diém xir 1y cht
thai hoa hoc tap trung,

11. Tai liéu tham khao

1. Nguyén Trong Biéu, Chudn bi dung dich cho phén tich hod hoc, Nha xuét ban Khoa
hoc va Ky thuat. Ha Noi, 1974.

2. Quyét dinh vé viéc ban hanh 21 tiéu chuin v€¢ sinh lao dong, 05 _nguyén tic va 07

théng s6 vé sinh lao dong. S6: 3733/2002/QP— BYT cua Bo Y té, Ha Noi ngay 10
thang 10'nam 2002.

3. TCVN 5971:1995 Khéng khi xung quanh - Xac dinh ndng dé khéi luong cua
SO, - Phuong phap Tetracloromercurat (TCM) / pararosanilin.

4. Vién Y hoc lao dong va V& sinh moi trudng, Thuong quy kj thudt Y hoc lao djng
Vé sinh moi truong Sirc khoé truong hoc, Nha xuét ban Y hoc, 2002.

5. National Institute for Occupational Safety and Health (NIOSH). NIOSH Manual of
Analytical Methods (NMAM), Fourth edition; sulfur dioxide; Method: 6004, Issue
2, 1994,

6. National Institute for Occupational Safety and Health (NIOSH). NIOSH Manual of
Analytical Methods (NMAM), Fourth edition; organic and inorganic gases by
extractive FTIR spectrometry, Method: 8003, Issue 1, 2003.
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KY THUAT XAC BINH OZON (0y) ]
TRONG KHONG KHi BANG PHUONG PHAP SO MAU

1. Pham vi ap dyung
Ky thut nay 4p dung dé x4c dinh ndng do 6z6n (O3) trong khong khi méi trudng
lao dong theo.

2. Tiéu chuén trich din

. — TCVN 6157:1996 (ISO 10313:1993) Khéng khi xung quanh. Xac dinh ndng
dd khoi lugng 6z6n. Phuong phap phat quang héa hoc.

- TCVN 7171:2002 (ISO 13964:1998) Chét hrong khéng khi. Xéc dinh 6z6n
trong khéng khi xung quanh. Phuong phép tric quang tia cuc tim.
3. Giai thich tir ngiv

— Dung dich: La nhitng hdn hop déng nhét ciia hai ho#ic nhidu chit tham gia vao
cac tuong tac vat ly va hoa hoc.

— Dung dich hép thu: La dung dich ma khi cho khong khi di qua chét cin phan
tich s& dugc giir lai.

— Thubc thir: La cac chét réin, long, khi ¢6 do tinh khiét khac nhau ding cho
phén tich, pha ché, cic cong viéc trong phong thi nghiém ho4 hoc va cic phong thi
nghiém khac.

— Diéu kin tiéu chun: La diéu kién vét Ii dugc x4c dinh béi 4p sudt p = latm =
101,325 Pa (khi 4p chuan) va nhiét 46 298°K (25°C).
4. Nguyén ly
Phuong phéap dua vao s hé’ip thu 6z6n bé.ng kali iodua:
O3+ 2KI + H,O—7MmM I, + 2KOH + 0Oy

va xéc dinh bang so mau, do i6t sinh ra tac dung véi dimethyl p-phenylendiamin
thanh mau hong.

D0 nhdy cua phuong phap 0,1mg/m’.

Cac nito dxit va chat oxy hoa gy tré ngai viéc x4c dinh nay.
5. Phwong phap xac dinh
5.1. Loai miu: Khong khi.

5.2, Thiét bi, dung cu
— May hut khéng khi, lru luong ké 0-5 lit/phut.
~ Ong hép thu mang x6p.
— Ong so mau duong kinh 15mm, dai 120mm.

— Binh dinh mirc dung tich 25, 50, 100mL.

Cac pipet 1, 2, 5 va 10mL c6 do chia vach tuong g véi 0,01 — 0,02 - 0,05 va
0,1mL
5.3. Héa chat, thudc thor

— Dung dich kali iodua 1%.

— Dung dich dimethyl p-phenylendiamin clohydrat 0,02%: can 0,02g hoa chét
hoa tan vao 100mL nudc cat.

— Dung dich i6t 0,1N (chinh Xac)
— Dung dich chun:

Liy 10mL dung dich ibt 0,1N cho vao binh dinh mic dung tich 50mL va thém
vao dung dich kali iodua 1% cho dén vach. Cir ImL dung dich nay chira 0,254mg idt.

Pha loding bing dung dich kali iodua dé c6 dung dich 1mL =0,01mg ibt.
Dung dich tiéu chuén nay pha ngay sau khi phén tich,

5.4. Lay mau, bdo quan va vin chuyén mau
— Liy miu:
MGi dia diém l4y hai mAu song song, ddng thdi ghi nhiét do va 4p suét khong khi,

Hut 10 lit khong khi cAn xé4c dinh qua ng hép thy mang x8p c6 chira 10mL dung
dich kali iodua 1%, téc d6 hut 1 Iit /phut.

— Bao quan:

Chuyén dung dich trong 6ng hép thu da hip thu 6z6n (O3) vao lg thuy tinh cé nip
xody sach dung tich 10mL, vin nap chit. Bdo quan noi mat, tranh dé v, Néu chua phén
tich ngay dugc thi nén bao quan mau trong ngan mat tu lanh.

— Véan chuyén miu:

Vén chyyén qlé"iu biang cac phuong tién phi hgp, miu phai dwoc dit trong cac
thiing ciing bing chat déo hoic kim loai duoce chén 16t cAn thén, tranh do vo.

5.5, Cac bwére tién hanh

— Pha thang mAu chuén:

Chuén bi 6 ong nghiém cung c@, pha theo bang sau:




e e e e

B s

Sé éng 0 1 2 3 4 5
Dung dich
Dung dich chuan
(mL) 0 0,2 0,4 06 0,8 1,0
Dung dich KI 1%
i o 5,0 4,8 4,6 4,4 42 4,0
Dung dich
dimethyl p-
phenylendiamin 0,5 0,5 0,5 0,5 0,5 0,5
(mL)
Ham lwgng ibt
: 0
(1g) 20 4,0 6,0 8,0 10,0
Ham lwong 6zén
twong tng (ug) 0 04 0,75 1,15 1,5 1,9

— Phan tich mau thur

Ly 5mL dung dich hép thu cho vao éng so mau, thém vao 0,5mL dung dich
dimethyl p - _phenylendiamin va lic. P& yén cho 1én mau (tlen hanh déng thoi voi viée
pha thang mAu chuén). Sau 15 phuat dem so sanh véi thang mau.

5.6. Sor dd tém tat quy trinh xét nghiém

»|  Cho 10mL kali iodua 1% la dung dlCh hap thy vao éng
h&p thy mang xdp.

LAy mau

\ 4

b

Hut khdng khi véi tée d@d 1lit/phat.

)

Thé tich khong khi can Iy 10 Iit.

v

Lap thang mau chudn.

v

y

Lay 5mL dung dich da hap thu vao dng so mau.

! ¢

Phan tich mau |—»

i Thém 0,5mL dung dich dimethyl p - phenylendiamin.

L&c déu. Bé yén trong 15 phut.

y

So mau va&i thang mau dwgc ham lwgng 6z6n
ctia 6ng mau.
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5.7. Tinh két qua
Nong do 6z6n trong khéng khi dugc tinh theo cong thirc sau:
a.b 1

C = x ——

v.V, 1000

Trong do:

C: Nong do 6z6n trong khong khi (mg/L).

a: Lugng 6z6n twong tmg dng thang mau (ug).

b: Thé tich dung dich hép thu (mL).

v: Thé tich dung dich hip thu 14y ra phan tich (mL).

Vo: Thé tich khéng khi 14y mAu quy vé diéu kién tiéu chuén (lit).

——l hesochu éntrpgram
o y ‘ug g

5.8. Do tin cady
Jueo s GiGi han ndng do cta phuong phap tir 0 — 1,9 pg 03/5,5mL dung dich thang
mau chuéan.
— Do lap lai phai dat RSD < 1%.
— D§ ding phai > 99%.
— Da tin cay > 99,0% (p< 0,01).
6. Panh gia két qua
So sanh két qua véi gi¢i han tham chiéu xem dat hay khéng dat (vuot) tiéu chuin
cho phép.
7. Gi&i han tham chiéu

— Tiéu chudn V& sinh lao dong, ban hanh theo Quyét dinh sb 3733/2002/QD-
BYT ngay 10 thang 10 nam 2002 ctua B truéng Bo Y té.

— Khi ti€u chuén trén c6 bd sung, thay thé hoiic c6 quy chuin, tidu chuén, quy
dinh méi thi co thé ap dung d€ tham chiéu.
8. Kiém soat chét lwong

— Thyec hién ding cic budc 14y mAu va phén tich mAu.

— Ghi diy du qua trinh 14y mAu, phan tich vao hd so.

Hé s6 twong quan cia duong chuén miu chuén r > 0,990.

Dinh ky thue hién kiém tra lai d6 13p lai va do téi lap it nhat 1 lan/ndm.

I
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) — Céac thiét bj dung cho 13y mAu, phén tich phai duéc hidu chuén it nhét 1
lan/néam.
9. Yéu cau vé an toan
Phong thi nghiém phai c6:
— Tu hit khi doc (t0 hét).
— Cac trang bi bao h ¢4 nhin dam bao an toan hoéa hoc.
— Thiét bj cAp ctru khin cAp khi bi bong axit, kiém...
— Tu thude cép ciru. 7
’ — Khéng dugc dé cac héa chit xAm nhap vao co thé bang céc con dudong: hd
hap, tiéu hoa va tiép xic qua da.

Can b6 phan tich phdi thuc hién ding n6i quy phong thi nghi¢m vé an toan hoa
hoc, phong chong chay no, phai mic quéan 4o bao hd lao dong, deo kinh bao vé mat, di
gang tay va di giay khi thuc hién phén tich mau

10. Chét thai phat sinh va phwong phap xu ly

‘Céc dung dich thai c6 chita dimethyl p-phenylendiamin, KI, I, KOH phéi’duqc
thu hoi vao trong mot can nhya riéng, sau do dem di xir ly tai hé thong xur ly chat thai
cua co quan xét nghiém hodc tai cac diém xit ly chat thai héa hoc tip trung.

11. Tai liéu tham khao

1. Tiéu chuin V& sinh lao dong do B6 Y t& ban hanh theo Quyét dinh sb
3733/2002/QD-BYT ngay 10/10/2002.

2. Nguyén Trong Biéu, Chudn bj dung dich cho phdn tich hod hoc, Nha xuét ban Khoa
hoc va ky thuat. Ha Noi, 1974.

3. Vién Y hoc lao dong va V& sinh mdi truong, T huong quy ky thudt Y hoc lao ddng
Vé sinh méi trirong Sirc khoé trurong hoc, Nha xuat ban Y hoc, 2002.

4. Lawrence B. Kilham, (2005), Monitoring Ozone in the Workplace.
http://www.cemag.us/articles/2005/05/monitoring-ozone-workplace.

5. Ozone In Workplace Atmospheres (Impregnated Glass Fiber Filter), OSHA Method
ID-214 | March 1995, Revised January 2008.
http://www.osha.gov/dts/sltc/methods/inorganic/id214/id214.htmL.

6. ASTM D5156 - 02(2008), Standard Test Methods for Continuous Measurement of
Ozone in Ambient, Workplace, and Indoor Atmospheres (Ultraviolet Absorption),
Active Standard ASTM D5156 | Developed by Subcommittee: D22.03, Book of
Standards Volume: 11.07.

http://www.astm.org/Standards/D5156.htm.
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KY THUAT XAC BINH CLO (Cl;) TRONG KHONG KHi
BANG PHUONG PHAP SO MAU

1. Pham vi ap dung
K§ thuét nay ap dung dé xac dinh ndng dé clo (Cl,) trong khong khi méi trudmg

lao dong.
2. Tiéu chuén trich dan _

— TCVN 1058:1978. Hoa chit. Phan nhém va ky hiéu mic do tinh khiét.

— TCVN 2117:2009. Nuéc thubce thir. Yéu cu k§ thuat.
3. Giai thich tir ngiv

— Dung dich: La nhitng hdn hop ddng nhét ctia hai ho#ic nhiéu chét tham gia vao
cac tuong tac vat ly va hoa hoc.

— Dung dich hip thu: La dung dich ma khi cho khong khi di qua chét cAn phan
tich s& dugc giit lai.

— Thubc thir: La cac chét rin, 1ong, khi c6 d6 tinh khiét khac nhau dung cho
phén tich, pha ché, cac coéng viéc trong phong thi nghiém hoa hoc va cac phong thi
nghiém khac.

— Diéu kién tiéu chuén: La diéu kién vét li duoc xéc dinh boi 4p sudt p = latm =
101,325 Pa (khi 4p chuén) va nhiét 49 298°K (25°C).
4. Nguyén ly

Khéng khi c6 chira clo duoc bom hit di qua dung dich hip thu s& phan {mg héa
hoc vai chat hap thu va bi giir lai trong do.

Clo oxy hoa octo-tolidin tao thanh mét dung dich mau vang. Céan cir vao cudng do
mau cé thé dinh lugng clo bing phuong phap so mau (bing mit thudng hodc so mau
bang quang ké & budc song 620nm). D6 nhay cia phuong phap dat 0,0003mg clo.

5. Phwong phap
5.1. Loai mau: Khong khi.
5.2, Thiét bj, dung cu
a. Quy dinh chung
— Hoa chét theo TCVN 1058:1978.
— Nu6c cét theo TCVN 2117: 2009.

131




b. Dung cu
May quang phb UV-VIS.
May hat khong khi.

Ong hap thu 25mL kiéu Gelman.
Chai dung dung dich 1000mL va 500mL.
Binh non 200mL.

Ong nghiém duong kinh 10mm, dai 120mm.

Binh dinh mirc dung tich 100mL.
Pipet ImL c6 do chia dén 0,01mL.
Pipet 3mL c6 do chia dén 0,05mL.

5.3. Héa chét, thudc thor
5.3.1. Hoa chat

Cloramin B.

Kali i6t.

Axit axetic.

Natri thiosunfat.

Axit clohydric (d=1,18).
Axit sunfuric (d= 1,84).
Tinh bt hoa tan.
Octo-tolidin.

Ddng sunfat (CuS04.2H,0).

Kali dicromat.

5.3.2. Thubc thir

Dung dich Cloramin B: Cén 5g cloramin B, hoa tan trong 100mL nuéc cit. Pung

Dung dich chuin:

vao chai ndu va dé tu lanh.

Chuéan dd Clo: Cho véo binh nén dung tich 200mL:

+

+

,.i,

Dung dich cloramin B: 10mL.
Nuée cat: 50mL.
Dung dich KI 10%: 10mL.

Lic déu, chuén do b:fmg dung dich natri thiosunfat 0,1N dén khi c6 mau vang
phat, thém 3 giot hd tinh bdt va tiép tuc chuan d¢ dén khi mat mau.

Ham lugng clo trong dung dich duge tinh bang: C = (3,55 .n)/10
Trong do:

C: Ham luong clo (mg/mL).

3,35: Clo twong tmg 1mL dung dich natri thiosunfat 0,IN dem chuén do.
n: S6 mL dung dich natri thiosunfat 0,1N d& dung.

10: S6 mL cloramin B cho véo binh nén dem chuén d9.

Pha dung dich chuan Diéu chinh dung dich dé c6 1mL chira 1mg clo. Sau dé pha
lodng dung dich da didu chinh dé c6 dung dich 1mL chita 0,010mg clo. M&i khi phén
tich phai pha lai va dinh luong lai.

— Dung dich Octo — tolidin:

+ Dung dich déc: Cho 0,1g octo — tolidin va 10mL HCI déc (d = 1,18) vao binh
dinh mirc dung tich 100mL. Lic déu, sau d6 thém nuéce cit vira da 100mL.

+ Dung dich hip thu: Pha losing dung dich trén 10 14n.

— Dung dich dong sunfat: Cén 1 Sg dong sunfat (CuS0O,.2H,0) cho vao binh
dinh mirc dung tich 100mL, thém it nudc cét 1oi cho 1 giot axit sunfuric déc (d = 1,84).
Lic déu, sau d6 thém nudc cét vira da 100mL.

— Dung dich kali dicromat: Cén 0,25g kali dicromat cho vao binh dinh murc
dung tich 100mL, thém it nuodc cAt. Lc cho tan. Thém nudc cét vira di 100mL (dung
dich A). Tir dung dich A pha thanh 2 dung dich:

+ Dung dich 1: Tir dung dich A pha loéng 5 lan.
+ Dung dich 2: Tir dung dich A pha lodng 10 lan,

5.4. Cac bwére tién hanh
a. Ldy mdu phdn tich

- Ddt may hut theo chidu h hap ctia cong nhan (xudi) hoac vuong goc voi hudng
cht doc bay ra (tranh 1dy nguoc chiéu).

Noi ldy mau Giita khu vuc chét (doc bay ra, noi cong nhén lam viéc. Tranh vi tri
théng hoi, cira sb. Khoang cach tir ngudn 10m, 50m, 100m, xét thdy cin xac dinh mitc 6
nhiém do ngudn chinh giy ra.

— Xéc dinh mdt s6 didu kién bén ngoai:
+ Nhiét d6 noi lay miu.
+ Ap suét khong khi.

+ Tbc dd chuyén dong ciia khong khi.




+ D 4m khéng khi.

Nhiét d6 va ap suit khong khi bao gid cling phai do trong khi 14y miu. Con téc do
216 va dd am néu c6 dieu kién do thi cang gitip thém cho viéc x4c dinh va két luén vé
sau dugc chinh xac.
- Léy mau:
+ Nguyén t‘éc !éy mau: Hut khéng khi qua dung cu cé chira dung dich hép thu
(6ng hap thu), chat doc co trong khong khi s& duoc dung dich hap thu giir lai.

+ Phuong phap 1y miu: Cho vio bng hép thu Gelman 6mL dung dich hép thu
(Octo-tolidin lodng). Hit khong khi c6 clo di qua vai tbe d 0,1 lit/phut, khi nao dung
dich trong 6ng ¢6 mau vang thi nglmg lai. Ghi thé tich khong khi da hut.

b. Bao quan va vdn chuyén mdu

Sau khi 14y méiu xong, r6t dung dich di hép thu vao lo thuy tinh cé nut mai, dung
tich 25mL hodc 50mL. Khi v4n chuyén dit lo ding vi tri trong hop chita. Vé phong thi
nghi€m, nén phén tich kip thoi. Néu khéng mau d& bi mat miu.

c. Cach xdc dinh

Liy 3mL dung dich hép thu cho vao 6ng nghiém cing ¢& voi thang mau. Sau d6
dem phén tich. '

Co 2 céach phén tich:

* Do mdu béng mat thuong: So sdnh cuong d6 mau gitta mAu cin phén tich va
thang méu nhén tao. Thang mau nhan tao dwoc chuén bi nhu sau:

Ong sé
0 1 2 3 4 5 6 7 8 9

Dung dich (mL)

Dung dich dicromat 1 0 0,2 03 |06 12|20 28 - E -
Dung dich dicromat 2 e - - - - - =l 4324 | 2T
Dung dich ddng sunfat 0 001 (002|02|02(02|02]|03|03]03
Nwéc cat 3 [ 279|268 |22 |16 |08|00(14]03]|00
Ham lwong clo (pg) 0 0,3 05 |08 (1015|2030 40|50

Céc 6ng thang mAu nhan tao cin duoc han kin va bao quan chd t6i. Thoi gian sir
dung 6 thang.

* Xéc dinh bang quang ké: Theo cach lam thang méu dung duong chuén. Ong
phan tich 16t vao coéng day lcm, dem soi & may quang phd UV-VIS & bude song A =
620nm.

Thang mz’iq tw nhién dung dé dung dudng miu néu chon céach xéac dinh clo bing
cach soi quang keé.
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LAy 10 éng nghiém c6 c& bing nhau, danh sb tir 0 dén 9 rdi tién hanh nhu sau dé
pha thang mau tu nhién dung dudng chuén:

Ong sé
0o | 1 2 3 4 5 6 7 8 9
Dung dich
(mL)
Dung dich tiéu chuan | | 5631 005 | 0,08 | 010 | 0,45 | 020 | 0,30 | 0.40 | 0,50
(1mL=0,01mg)
Dung dich hép thy 3 (297|295 | 292|290 | 285 | 280 | 270 | 2,60 | 2,50
Ham lwongclo(ng) | 0 (03| 05 | 08 | 1,0 | 15 | 20 | 30 | 40 | 50

lem. Sé

5.5. Sor db tém tat quy trinh xét nghiém

Lay mau

Dé yén 10 phit dem soi may quang ké, bude song 620nm. Dung cong c6 chidu day
0 liéu thu duge dung dé dung duong chuan.

A

Phan tich mau

v

Cho vao 6ng hap thu 6mL dung dich hap thu.

v

Lay mé&u khéng khi véi tbe dé 6 lit/gier.

v

Lay méu dén khi dung dich c6 mau vang.

v

Tién hanh pha thang mau nhan tao hoac thang mau
fw nhién.

A\ 4

So mau v&i thang nhan tao hoéc do bing may quang
phd ké & buéc séng 420nm.




5.6. Tinh két qua
Nong do clo trong khdng khi tinh theo cong thirc:
a.b
v.V

Q

(J=

Trong do:
C : Néng db clo trong kkhéng khi (pg/l).
a : Lugng clo tuong tmg véi thang méu (nhan tao) hozic dudmg miu (pg).
b : Tong thé tich dung dich héap thu (mL).
v : Thé tich dung dich hip thu Iy ra phén tich (mL).
V,: Thé tich khong khi 14y mAu quy v& diéu kién tiéu chuin (lit).

5.7. D6 tin cay
— Db lap lai (CV)): < 11%.
— D6 tai lap (CVgr): < 11%.
— D6 tuyén tinh (R?): 0,99 <R%*< 1

6. Danh gia két qua
So sanh két qua v&i gi6i han tham chiéu xem dat hay khong dat (vuot) tiéu chuin
cho phép.

7. Gi@i han tham chiéu

— Tiéu chuén V& sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QD-
BYT ngay 10 thang 10 nam 2002 ctia B6 truéng B Y té.

— Khi tiéu chudn trén c6 bd sung, thay thé hodc cé quy chudn, tiéu chuin, quy
dinh méi thi c6 thé 4p dung dé tham chiéu.

8. Kiém soat chét lwong
— Thyc hién ding cic bude ldy miu va phéan tich mau.
— Ghi ddy du qué trinh 14y mAu, phan tich vao hd so.
— Hé s tuong quan ciia dudng chuén mAu chuén r > 0,990.
- — Dinh ky thyc hién kiém tra lai d6 Iip lai va d6 tai ldp it nhit 1 1dn/nam.
— Céc thiét bj ding cho 4y mAu, phan tich phai duoc hiéu chudn it nhét 1 An/nam.

9. Yéu ciu vé an toan

Phong thi nghiém phai c6:
— Tu hit khi doc (ta ht).
— Céc trang bi bao h c4 nhan dam bao an toan héa hoc.

— Thiét bj cAp ciru khén cAp khi bi bong axit, kidm..
— T thube cép ciru.

10. Chét thai phat sinh va phwong phap xir ly

Cac dung dich thai phai duoc thu hdi vao trong mot can nhya riéng, sau do dem
di xtr ly tai hé thong xir Iy chét thai cta co quan xét nghiém hodc tai cac diém xir Iy chét
thai héa hoc tap trung.

11. Tai liéu tham khao

1. Tiéu chudn V¢ sinh lao déng dwoc ban hanh theo Quyét dinh s 3733/2002/QP-
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KY THUAT XAC DINH AMONIAC (NH;)
TRONG KHONG KHi BANG PHUONG PHAP SO MAU

1. Pham vi ap dung
K§ thuét nay ap dung dé xac dinh nong do amoniac (NHj) trong khong khi moi
truong lao dong.

2. Tiéu chuén trich dén
TCVN 5293:1995. Chét luong khong khi. Phuong phép indophenol x4c dinh ham
lugng amoniac.

3. Giai thich tr ngiv

_ Dung dich: La nhitng hdn hop dong nhat cia hai hodc nhiéu chét tham gia vao
céc tuong tac vét ly va hod hoc.

— Dung dich hép thu: La dung dich ma khi cho khong khi di qua chét cén phan
tich s& duoc giit lai.

~ Thubdc thir: La cac chat rén, 16ng, khi c6 do tinh khiét khac nhau ding cho
phén tich, pha che, cac cong viéc trong phong thi nghiém hod hoc va cac phong thi
nghiém khac.

— Diéu kién tiéu chuén: La didu kién vat li duge xdc dinh boi ap sult p = latm =
101,325 Pa (khi 4p chuén) va nhiét do 298°K (25°C).

4. Nguyeén ly
Khéng khi ¢6 chita amoniac dugc bom hit di qua dung dich hip thu s& phén (g
hoa hoc voi chat hap thu va bi giit lai trong do. !
Khi cho amoniac tac dung voi thudc thir Nessler dugc mot hop chét mau vang va
néu ndng dd amoniac cao thi s& c6 mau néu duc, theo phan tmg sau:

Hg
TR

2K,(Hgly) + 3KOH + NH;OH — ONH,I + 7KI + 3H,0

P nhdy cua phuong phap la 0,001mg trong 10mL dung dich. Phuong phép nay
bi hydrogen sunfit va focmandéhyt gay trd ngai.
5. Phwong phap
5.1. Loai mau: Khong khi.
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5.2. Thiét bj, dung cu
a. Quy dinh chung
— Hoa chét theo TCVN 1058: 1978.
— Nudc cit theo TCVN 2117: 2009.
b. Dung c‘u
— May ldy mAu khéng khi.
— Ong hép thy.
— Pipet 1, 5, 10mL.
Binh dinh mirc 100mL.

— Ong dong 1 lit.
— Ong nghiém so mau.
— Chai mau nau 1 Jit.
5.3. Hoa chat, thuéc thi
a. Héa chit
— Axit sunfuric.
— Amoniclorit.
— Kali iodua.
— Natri hydroxit.
— Thuy ngéan clorit.
— Nudc cét.
‘ b. Thube thir
L — Dung dich hap thu: Axit sunfuric N/100.

— Dung dich tiéu chuin: Can 0,3142 iclorit thi : i
g dich-iicu ¢ : ; g amoniclorit thang hoa cho vao binh dinh
nél;rcz Ilr(l)l(?lzlll;, th?m ;}unhocdgi vira di 100mL. ImL dung dich nay chira Img NHj. Sau do
0 vao bi inh mrc 100mL, thém nudc cht vira di ,
B it 0.03mg amonec ¢ cat vira du 100mL ta duge dung

— Thubc thir Nessler:

Trong binh di { i e o oo 3 ,
ho dui 10 O%n i inh mirc 1, dung Uéh 100mL cho 17g thiy ngén clorit, thém nudc cat

log[filgsbinh dinh mitc 2, dung tich 100mL cho 35 kali iodua, thém nuéc cAt cho
i mau d6, d6 dung dich binh 2 vao 6ng dong 1 lit rdi db dung dich binh 1 vao
, duoc 1 ket tia khong tan thi dimg lai. Cho thém 600mL dung dich natri
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hydroxit 20%. Cubi ciing db hét dung dich trong binh dinh mic 1 vao. Dé yén 24 gio,
roi gan 16p nudc trong & trén ra, cho vao chai niu dé bao quan.

Dung dich phai trong va c6 mau vang nhat hodc khong mau.

5.4, Cac bworc tién hanh
a. Ldy mdu phén tich
— Pic didm noi ldy mAu:
Trudc hét phai didu tra noi phét sinh ra khi ddc. Ngudn hoi, khi sinh ra & khéu
nao: Nguyén liéu, thanh phim, chét trung gian hoic tap chat gy nén.
— Vi tri 14y mAu:
+ Ngang tam hé hép cong nhan: Vi tri 1am viéc cta cong nhén co thé dimg hoic
ngdi, thuc té nhét 13 dit dau hit khong khi theo chiéu ho hip cua cong nhéin (xudi), hodc

dat ngang tAm ho hap nhung thing géc véi hudng chét doc bay ra. Cin tranh hiit ngugc
chidu v6i chiéu chit doc bay ra.

+ Giira khu vuc c6 ck}f’it ddc, hoiic bén canh, hodc nhig vi tri ¢& dinh, noi di lai,
tranh vi tri thong hoi, cira s0...

+ Ngoai khu vire san xuét, khoang c4ch tinh tir noi chét doc thoat ra.

MBbi vi tri t6i thidu cin 14y 2 mAu song song cling chiéu huéng, cach nhau 20cm.

— Xac dinh mdt sé diéu kién bén ngoai:

+ Nhiét d6 noi 14y mau.

+ Ap suéit khong khi.

+ Tbc d6 chuyén dong ciia khong khi.

+ D6 4m khong khi.

Nhlet do va 4p sut khong khi bao gi¢ ciing phai do trong khi 14y mAu. Con toe do

gi6 va d6 4m néu co diéu kién do thi cang giup thém cho viéc xéac dinh va két ludn vé
sau dugc chinh xéac.

— Ly mAu:
+ Nguyén thc 14y mAu: Hut khong khi qua dung cu ¢6 chiia dung dich hép thu
(6ng hap thy), chét doc c6 trong khong khi s& duge dung dich hép thu gii lai. :

+ Phucrng phap lay méu: Cho 5mL dung dich hép thy 12 axit sunfurlc 0,0IN vao
ong hip thu. Lip éng hip thu vio méy hut, gan dAu khong khi ra ctia dng hép thu vao
dAu hit khong khi vao ctia may. Diéu chinh tdc do hut khong khi ctia may 1a 0,3 lit/phut
va thoi gian 14y mau 30 - 60phut.
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b. Bdo qudn va vin chuyén mau

Sau khi 14y mau xong, r6t dung dich da hap thu vao lo thuy tinh nit mai, dung tich
10mL hodic 20mL. Khi van chuyén dit lo ding vi tri trong hop chita. V& phong thi
nghiém dit & ngin mat cta ti lanh. Nén phén tich kip thoi.

No6i chung, nén cé mau luu. Cac mau luu khong giir qud 3 théng. Qud 3 théng néu
khéng cé didu gi nghi ngai, 1ap bién ban dé huy mAu.

c. Cdach xac dinh
— Pha thang mAu tu nhién:
L4y 10 6ng nghiém cung c&, danh sb tir 0 - 9, tién hanh pha theo bang sau:

Sé éng " ; "
3

Dung djch 4 5 6 7 8 9
Dung dich tiéu

chudn 1mL = 0 01 | 025 05 | 075 10 | 125 | 15 | 200 | 25
0,02 mg NH

Nudc cAt (mL) 5 49 | 475 | 45 | 425 | 40 | 375 | 35 | 300 | 25
Thudc ther

Nessler (giot) 3 5 5 5 5 5 5 5 5 5
Ham Iw NH

) ong ¥ 0 | 0,002 |0,005|0,010 | 0,015 | 0,020 | 0,025 | 0,030 | 0,040 | 0,050

Thang mau nay c6 thé dé dugc 2 ngay trong phong thi nghiém.

— Phan tich mau:

Cho 5mL dung dich da hép thu amoniac vao 6ng nghiém, thém 5 giot thudc thir
Nessler. Lac déu rbi dem so mau ciing thang mAu.
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5.5. So’ do tém tat quy trinh xét nghiém

—

Cho vao éng hép thu 5mL dung dich hép thu.

Y

Lay mau khéng khi véi te dé 0,3 lit/phat.

v

Can lay 10 - 20 lit khéng khi.

Lap thang mau chuan.

A4

Ly 5mL dung dich da hap thu NH;
cho vao 6ng nghiém.

Phan tich mau [

A\ 4

Y

Thém 5 giot thubc thir Nessler vao va lac déu
éng nghiém.

h 4

So mau véi thang mau.

5.6. Tinh két qua

Néng dé amoniac trong khéng khi duge tinh theo cong thirc sau:

Trong do:

a.b
v.V

(4]

C=

— C: Nong d6 amoniac trong khéng khi (mg/L).

— a: Ham luong amoniac trong éng thang méu (mg).

— b: Thng thé tich dung dich hép thu (mL).

— v: Thé tich dung dich hip thu 14y ra phan tich (mL).

— V,: Thé tich khdng khi 14y méu quy vé diéu kién tiéu chuan (lit).

5.7. Do tin cdy
— Do 1ap lai (CV,): £11%.
- Do tai lap (CVR): = 11%.

— P tuyén tinh (R?): 0,99 <R*< 1
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6. Panh gia két qua

So sanh két qua véi gioi han tham chiéu xem dat hay khéng dat (vuot) tiéu chudn

cho phép.

7. Gi&i han tham chiéu

Tiéu chudn V¢ sinh lao déng, ban hanh theo Quyét dinh sb 3733/2002/QP-BYT

ngay 10-thdng 10 nam 2002 ctia B trudong B Y té.

Khi tiéu chuin trén c6 bd sung, thay thé hodc c6 quy chuén, tiéu chudn, quy dinh

méi thi c6 thé 4p dung dé tham chiéu.

8. Kiém soat chit lwgng

— Thuc hién dung céc budce iy mau va phan tich miu.

Ghi ddy du qua trinh 14y mAu, phén tich vao hd so.
— Hé sb twong quan ctia dudng chudn mAu chuin r > 0,990.
— Dinh ky thuc hién kiém tra lai d¢ 13p lai va do tai lip it nhat 1 1dn/nam.

— Céc thiét bi ding cho 4y mAu, phan tich phai duogc hiéu chuin it nhét 1

1An/nam.

9. Yéu ciu vé an toan

Phong thi nghiém phai co:
Tu hut khi doc (t hot).

Céc trang bi bdo hd c4 nhin dam béo an toan héa hoc.
— Thiét bi cdp ctru khin cAp khi bj bong axit, kiém...

~ T thubc cip ciru.

10. Chét thai phat sinh va phwong phap xi ly

Céac dung dich thai phai duoc thu hdi vao trong mot can nhua riéng, sau dé dem di

xir ly tai hé théng xir ly chét thai cia co quan xét nghiém hoic tai cac diém xir 1y chit
thai hoa hoc tép trung.

11. Tai liéu tham khao

L.

Tiéu chudn Vé sinh lao dong do Bo Y t& ban hanh theo Quyét dinh sb
3733/2002/QD-BYT ngay 10/10/2002.

Vién Y hoc lao déng va Vé sinh méi truomg, 7 huong quy ky thudt Y hoc lao dng
Vé sinh méi trieong Sirc khoé trucng hoc, Nha xuit ban Y hoc, 2002.

P.P. Kéroxtelev. Chuén bi dung dich cho phan tich hod hoc - NXB Khoa hoc k¥
thuét-1974.
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Hoang Vin Binh, Nguy&n Xuin Tac - Phuong phép x4c dinh cAc chét dc trong
khéng khi méi truong cong nghiép. Ha N6i, 1985.

Pham Luén - Cac phwong phap xir Iy mau phén tich - NXB Khoa hoc ky thujt
1998.

TCVN 5754 : 1993: Khong khi viing lam vi€c. Phuong phap xéc dinh ndng dd hoi
doc. Phuong phap chung lay mAu.

National Institute for Occupational Safety and Health (NIOSH). NIOSH Manual
of Analytical Methods (NMAM), Fourth edition; ORGANIC AND INORGANIC
GASES BY EXTRACTIVE FTIR SPECTROMETRY; Method: 3800, Issue 1,
2003.

National Institute for Occupational Safety and Health (NIOSH). NIOSH Manual
of Analytical Methods (NMAM), Fourth edition, AMMONIA; Method: 6015,
Issue 1, 1994,

National Institute for Occupational Safety and Health (NIOSH). NIOSH Manual
of Analytical Methods (NMAM), Fourth edition, AMMONIA by IC; Method:
6016, Issue 1, 1996.

XAC BINH AXIT SUNFUHYDRIC (H,S) TRONG KHONG KHI
BANG PHUONG PHAP SO MAU

1. Pham vi ap dung

K§ thuét nay ap dung dé xac dinh ndng do axit sunfuhydric (H,S) trong khong khi
mbi truomg lao dong.
2. Giai thich tr ngiv

— Dung dich: La nhitng hon hop dbng nhét cua hai hoic nhiéu chét tham gia vao
céac twong tac vat ly va hoa hoc.

— Dung dich hip thu: La dung dich ma khi cho khéng khi di qua chét cin phén
tich s& dugc giit lai. )

— Thubc thir: La cac chét rén, léng, khi co d§ tinh khiét khac nhau dung cho
phén tich, pha ché, cdc cong viéc trong phong thi nghiém hoéd hoc va cic phong thi
nghiém khéc.

— DPiéu kién tiéu chuén: La didu kién vat li duoc xac dinh bai ap suét p = latm =
101,325 Pa (khi 4p chuan) va nhiét d 298°K (25°C).

3. Nguyén ly

Hoi H,S duoc hép thu vao dung dich cadmi sunfat, cho tac dung véi dung dich
p-amino dimethyl anilin v6i su c6 mit ctia FeCl; trong mdi truong axit cho mau xanh
methylen.

H,S + 2[NH2C6H4N(CH3)2 . HC]] +6FeCly; ——»

i B S

(CH3),NCgH; CgH3N(CH;),Cl + NH,Cl + 6FeCl, + 6HCI (Mau xanh methylen)

S

Theo cudng dd mau, ta c6 thé dinh lwong H,S c6 mit trong khéng khi bing
phuong phap so mau.

D6 nhiy cua phuong phap 1a 0,25 pg.

4. Phwong phap xac dinh
4.1. Loai mau: Khong khi.
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4.2. Thiét bj, dung cu

— Buret, pipet, 6ng nghiém.
Ong hép thu Gelman.

Chai dung dung dich.

— M4y ldy mau khéng khi.
4.3. Hoa chat, thuéc ther

— Dung dich axit sunfuric 0,5N.
Dung dich axit clohydric 6N.
Dung dich i6t 0,1N.
Dung dich natri thiosunfat 0,1N.

Dung dich hép thy: Cén 2,5g cadmi sunfat pha vao 500mL dung dich axit
sunfuric 0,5N.

— Dung dich H,S tiéu chuén:

LAy vai giot (NH,),S (amonisunfit) cho vao binh dinh mirc 100mL, cho nuéc cét
dén vach.

’ LAy 5mL dung dich amonisunfit vira pha cho vao binh nén, thém 20mL dung dich
16t 0,1N va 2mL axit clohydric 6N, dé yén trong toi 5 phut. Dung natri thiosunfat 0,IN
chuan d6. Ta dugc so liéu n.

Tién hanh mAu tréing: LAy SmL dung dich hép thy cho vao binh nén, thém 20mL
dung dich i6t 0,IN va 2mL axit clohydric 6N, d€ yén trong t0i 5 phut. Dung natri
thiosunfat 0,1N chuédn d§ vai chi thi 1a ho tinh bot. Ta dugce so liéu N.

Tinh lugng H,S:
(N-n). m
V

mg H,S trong 1mL dung dich =

Trong do:

N: 86 mL Na,S,05 0,1N chuén dé mAu tréing.

n: $6 mL Na,S,0; 0,1N chuén dd mau c6 (NH,),S.

m: $6 mg ciia H,S tuong timg v6i 1mL it 0,1N (m = 1,7).

V: S6 mL dung dich (NH,),S dem chuén do. Tir dung dich (NH4)2S trén, sau khi
da biét lwong twong tmg H,S, pha ra bang dung dich hép thu dé c6 1mL = 0,010mg H,S.

Dung dich FeCl; 1%: Can 1g FeCl; khan pha vao trong 100mL nudc cit. D& tranh
thuy phéan, nguoi ta phai thém mét it axit clohydric (d=1,19).

Dung dich p-amino dimethyl anilin:
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Dung dich methyl da cam 0,5%: Cén 0,5g methyl da cam cho vao binh dinh mirc
dung tich 100mL, thém nuéc cit dén vach. Pét vao noéi1 cach thuy 50 - 60°C cho tan hét.

Dung dich p- amino dimethyl anilin: Liy binh nén dung tich 50mL cho vao 10mL
dung dich methyl da cam 0,5% va 20mL dung dich axit clohydric (d=1,19). Lic déu,
cho tiép vao 5g bot kém. Ho binh non trén ngon lira. Hoi hydrogen bét dau thoat ra va
dung dich tring dan. Khi con lai it k8m chua tan hét, thém vao mét it axit clohydric da
pha lodng 1:3. Qua trinh khuir kéo dai 15 dén 30 phat. Dung dich dem loc qua bong thuy
tinh, cho vao dich loc trén 10mL HCI (d=1,19) va 5,3mL dung dich FeCl;. Dung dich
trd nén mau vang. Bao quan chd tbi va lanh. Diing trong 3 thang.

4.4. Liy mau, bdo quan va van chuyén méu

— LAy méu:

M&i dia diém 14y hai mAu song song, ddng thoi ghi nhiét d6 va ap suét khong khi.
Trong 6ng hip thu Gelman c6 chita 6mL dung dich hép thy, hit khong khi qua
véi the do 0,5 lit/phat. Lay tir 15 - 20 lit khong khi.

— Bao quan: ‘

Chuyén dung dich trong bng hép thu da hip thu hoi hydrogen sunfit (H,S) vao lo
thiy tinh cé nédp xody sach dung tich 10mL, vin nap chit. Bao quan noi mat, tranh do
v&. Néu chura phén tich ngay duoc thi nén bao quan mau trong ngin mat ti lanh.

— Van chuyén mu:
Vian chuyén mau béng cac phuong tién phu hop, mau phai dugc dat trong cac
thung cirng bang chat déo hodc kim loai duogc chén 16t can thédn, tranh do vo.
4.5. Cac bwdre tién hanh
— Pha thang mAu chuin:

Thang mAu: Chuén bi 7 éng nghiém cing ¢, pha theo bang sau:

86 éng
1 2 4 5 6

Dung dich (mL) 0 :
Dung dich tiéu chuén

i 2 40 | 0,60
1mL = 0,01mg H,S 0 0,025 0,05 0,.10 0,20 | 0O, ;
Dung dich hap thy 3 2,975 2,95 2,9 2,8 2,6 2,4
Dung dich p-aminodimetyl anilin 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Ham lwgng HyS (mg) 0 | 0,00025 | 0,0005 | 0,001 | 0,002 | 0,004 | 0,006

— Phan tich mau thir:

Léy 3mL dung dich da hép thy, thém vao 0,5mL dung dich p-amino dimethyl
anilin. Lac déu. Sau 10 phat so mau v6i thang mau chudn, tién hanh dong thoi hay soi
may quang ké ( hodc UV- VIS) ¢ bude séng 660nm.
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4.6. Sor do tém tat quy trinh xét nghiém

»  Cho 6mL dung dich hap thu vao éng hap thu Gelman

¥

Lay mau

Hut khéng khi véi tée @6 0,5lit/phat.

v

Thé tich khéng khi can lay 20 lit.

v

h 4

h 4

Lap thang mau chuan.

l

L&y 3mL dung dich da hap thu vao éng so mau.

v

Thém vao 0,5mL dung dich p-amino dimethyl anilin. Lic
déu trong 10 phuit.

v

Pem soi may quang ké (hay UV-VIS) buéc sdng 660nm,
hodc so mau véi thang mau dwoc ham lwgng H,S cha
bng mau.

v

h 4

Phan tich mau

4.7. Tinh két qua
Néng db axit sunfuhydric trong khéng khi duoc tinh theo cong thirc

C= a.b
v.V

(3]

Trong do:

— C: Néng db axit sunfuhydric trong khéng khi (mg/L).

— a: Lugng H,S ting v6i thang mau hozc db thi mAu chuin (mg).
b: Dung dich hip thy dem dung (mL).
— v: Thé tich dung dich hp thu l4y ra phén tich (mL).

~ V,: Thé tich khdng khi 14y mAu quy v& didu kién tiéu chuén (lit).
4.8. Dé tin cay
Gidi han nbng do coa phuong phap tir 0 - 6 pg H,S/ 3,5mL dung dich thang mau chuin
— D06 1ap lai phai dat RSD < 1%
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— D¢ dang phai > 99%
— D0 tin cly = 99,0% (p< 0,01)
- r >0,990
5. Panh gia két qua
So sanh két qua v6i gi6i han tham chiéu xem dat hay khong dat (vurot) tiéu chuén
cho phép.
6. Gi®i han tham chiéu

— Tiéu chuin V& sinh lao dong, ban hanh theo Quyét dinh sb 3733/2002/QP-
BYT ngay 10 thang 10 ndm 2002 ctia Bo trudng Bo Y te.

— Khi tiéu chudn trén c6 bd sung, thay thé hodc c6 quy chuén, tiéu chuin, quy
dinh mai thi co6 thé ap dung dé tham chiéu.
7. Kiém soat chét lwong

— Thuc hién ding cac budce 1ay méu va phan tich miu.

|

Ghi day du qué trinh 14y mAu, phan tich vao hd so.

Hé s6 twong quan cia dudng chuén miu chudn r > 0,990.

Dinh ky thyuc hién kiém tra lai d6 lap lai va db tai lap it nhat 1 [an/nam.

— Céc thiét bi dung cho 14y mau, phan tich phai dugc hiéu chudn it nhat 1 1An/nam.

8. Yéu ciu vé an toan
Phong thi nghiém phai c6:
— Tu hit khi doc (ta hdt).
— Cac trang bi bao h ca nhan dam bao an toan hoa hoc.

Cén bo phan tich phai mic quin éf) bao ho lao dong, deo kinh bao vé mit, di ging
tay va di giay khi thuc hién phén tich mau.

Céan b phan tich phai thuc hién ding n6i quy phong thi nghiém vé an toan hoa
hoc, phong chong chay nd.

— Thiét bi cip ctru khin cép khi bi bong axit, kidm...
— Tu thube chp ciu.
— Cén than khi sir dung H,SOy diic d =1,84 va HCI dic.

— Khéng dugc dé cadmi sunfat va cic hoa chit khac xAm nhép vao co thé bang
cac con duong: Ho hap, tiéu hda va tiép xtc qua da.
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9. Chét thai phat sinh va phwong phap xi Iy

— Cac dung dich thai c6 chira H,S, natri thiosunfat, amonisunfit, p-amino
dimethyl anilin, i6t va cac hop chit ctia S phai duogc thu hdi vio trong mdt can nhua
riéng, sau d6 dem di xr Iy tai hé théng xir 1y chét thai ctia co quan xét nghiém hodc tai
cac diém xir ly chat thai hoa hoc tap trung.

— Céc dung dich thai c6 chira H,SO,4, HCI, phai dugc thu héi vao trong mdt can
nhua riéng, sau d6 dem di xtr Iy tai h¢ thong xir ly chat thai cua co quan xét nghiém
hodc tai cac diém xir ly chat thai héa hoc tap trung.

— Céc dung dich thai c¢6 chira cadmi sunfat phai duoc thu: hdi vao trong mdt can
nhya riéng (mau den), sau d6 dem di xir 1y tai hé théng xir Iy chit thai cia co quan xét
nghiém hoic tai cac diém xir 1y chit thai hoa hoc tap trung.

10. Tai liéu tham khao

1. Nguyén Trong Biéu, Chudn bi dung dich cho phdn tich hod hoc, Nha xuét ban khoa
hoc va ky thuat. Ha Noi, 1974.

2. Quyét dmh vé viéc ban hanh 21 tiéu chudn vé sinh lao dong, 05 nguyen thc va 07
théng s6 vé sinh lao déng. S&: 3733/2002/QD 90 — BYT ctia B Y té, Ha Noi ngay
10 thang 10 ndm 2002.

3. Vién Y hoc lao dong va V& sinh moi truong, T hwong quy ky thudt Y hoc lao dong
Vé sinh moi truong Sitc khoé truong hoc, Nha xudt ban Y hoc, 2002.

4. National Institute for Occupational Safety and Health NIOSH (1994)- Manual of
Analytical Methods. Washington, DC. Government. Fourth edition; Hydrogen
sulfide; Method: 6013, Issue 1, 1994.
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KY THUAT XAC BINH AXIT SUNFURIC (H;S0,)
TRONG KHONG KHi BANG PHUPONG PHAP SO PO bUC

1. Pham vi ap dung
K§ thuét nay 4p dung dé xac dinh ndng do axit sunfuric (H,SO4) trong khong khi
mdi truong lao dong.

2. Giai thich tir ngiv

— Dung dich: L nhitng h&n hop ddng nhét ctia hai hosc nhiéu chét tham gia vao
cac tuwong tac vat ly va hod hoc.

— Dung dich hip thu: La dung dich ma khi cho khéng khi di qua chét can phan
tich s& dugc giir lai. )

— Thube thir: La cac chét rén, l6ng, khi ¢ do tinh khiét khac nhau dung cho
phén tich, pha ché, cac cong viéc trong phong thi nghiém hoa hoc va cac phong thi
nghiém khac.

— Pidu kién tiéu chudn: La didu kién vat li duoc xac dinh béi 4p suit p = latm =
101,325 Pa (khi 4p chudn) va nhiét do 298 °K (25°C).

— Piéu kién tiéu chudn: La diéu kién vt li dugc x4c dinh bai 4p sudt p = latm =
101,325 Pa (khi ap chudn) va nhiét d 273, 15°%K (OOC)

3. Nguyén ly

Khi cho axit sunfuric (HSO4) tac dung voi bari clorit (BaClp) ta dugc bari
sunphat (BaSO4) két tua tring. Néu nong do axit thip thi dung dich tré 1én tring duc.
C6 thé ap dung phép do d6 duc béng mét thudng hoic bing may. Co ché phan mg:

H,S0, + BaCl, — BaSO4{ + 2HCI
Do nhdy cia phuong phép la 0,002mg trong 3mL dung dich phén tich.
Chét tré ngai: Sunfuadioxit.

4. Phwong phap

4.1. Loai mau: Khong khi.

4.2. Thiét bj, dung cu
— May 14y mAu khéng khi c¢6 tdc d§ 14y mau 0,3 lit/phat.
— Ong hép thu (SmL — 25mL), bng nghiém so mau (SmL, 10mL).
— Binh ciu 100mL c6 ngén.

— Pipet cac loai.
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4.3. Héa chat, thuéc thir

— Dung dich hap thu: Natri hydroxit 0,01N.

— Dung dich HCI 10%.
— Dung dich BaCl, 10%.

— Dung dich ‘tiéu chuan H,SO,: Cén 0,1776g kali sunfat hoa tan v4i 100mL
nudc cat trong binh cau 100mL duge dung dich 1mL tuong duong 0,100 mg H,SO, .

4.4. Cac bwérc tién hanh

) ~ Liy mﬁg: Trong 6ng hip thu cho 5SmL dung dich NaOH 0,01N. Lip vao mdy
lay mau, hit véi tbe d6 0,3 lit/phit. Thé tich khdng khi can lay 14 10 lit. Ghi nhiét do, ap

suat khoéng khi noi 14y mau.

— Bdo quan va van chuyén miu: Ddn dung dich di hép thu H,SO, vao bng
nghiém c6 nit mai. Pem mau vé phong thi nghiém dé 1én ngin mat tu lanh va nén phan

tich trong vong mot thang.

— Pha thang mAu:
Léy 10 6ng nghiém danh sé tir 0 - 9. Tién hanh theo bang:
Sé éng
0 1 2 3 4 5 6 7 8 9
Dung dich (mL)
Dung dich tiéu chuén
0 [001|003|005]|008|010]|015]| 0,20 | 025 0,30
(1mL = 0,1 mg H2804)
Dung dich HCI 10% 05 (05(05 |05 |05]|05]|05]| 05| 05 05
Dung dich BaCl, 10% 05 0505|0505 |05]|05]| 05| 05 0,5
Dung dich NaOH 0,01N 2 (199197 [ 195|192 | 1,90 1,85 | 1,80 1,75 | 1.70
Ham Iwong H,SO, (bg) O | 1| 3|5 | 8 |10]1]| 2 | 25 | 30
Lé(l déu céc éng. P& 10 - 15 phut, so d6 duc véi dng phén tich trén nén den.
Thang mau chi pha khi dung. :
— Phén tich:

Liy 2mL dung dich da hip thu H,SO, cho vao éng nghiém so mau. Thém 0,5mL
dung dich HCI 10% va 0,5mL dung dich BaCl, 10%. P& 10-15 phit sau so do duc véi

thang mau.
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4.5. So do tém tat quy trinh xét nghiém

Trong éng hap thu cho 5mL dung dich NaOH 0,01N

v

Lay méau

Y

Hat khong khi vai tée dé 20 livgid.

v

Thé tich khong khi can lay 10 lit.

Lap thang mau chuan.

v

Lay 2mL dung dich da hap thy.

v

Phan tich mau

—

4.6. Tinh két qua

Thém 0,5mL dung dich HCI 10%.

v

Thém 0,5mL dung dich BaCl, 10%.

v

Dé 10 - 15 phat. Po do duc voi thang mau chuén.

Nong do axit sunfuric trong khéng khi dugc tinh theo cong thire sau:

Trong do:

a.b
v.V

o

C=

— C: Nbng dd hoi axit sunfuric trong khong khi (ug/L).

— a: Ham luong axit sunfuric trong éng thang mau (pg).
— b: Thng thé tich dung dich hip thu (mL).
— v: Thé tich dung dich hip thy l4y ra phén tich (mL).

— Vo: Thé tich khong khi 1dy mau quy vé diéu kién tiéu chuén (lit).
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4.7. Bé tin céy
— Gidi han x4c dinh: 1pg trong 2mL dung dich.
- Dg lap.lai (CV)): <11%.

Do tai lap (CVg): <11%.

— D3 tuyén tinh (R?): 0,99 <R*<1

I

5. Danh gia két qua

So sanh két qua voi gidi han tham chiéu xem dat hay khong dat (vuot) tiéu chudn

cho phép.

6. Gi&i han tham chiéu

— Tiéu chudn V¢ sinh lao déng, ban hanh theo Quyét dinh s 3733/2002/Qb-
BYT ngay 10 thang 10 ndm 2002 ctia Bo truéng Bo Y té.

— Khi tiéu chuin trén c6 bd sung, thay thé hoic c6 quy chuén, tiéu chuén, quy
dinh méi thi ¢6 thé 4p dung dé tham chiéu.

7. Kiém soat chét lwong
— Thuc hién ding cac buéé 14y méu va phén tich mau.
— Ghi ddy du qué trinh 4y mAu, phan tich vao hd so.
— Hé s6 tuong quan cia dudng chuan mau chuén r > 0,990.

— Dinh ky thyc hién kiém tra lai do l3p lai va dé tai lip it nhdt 1 1An/nim.

|

Céc thiét bi diing cho 14y mAu, phén tich phai duoc hiéu chuén it nhit 1 An/nim.
8. Yéu cau vé an toan
Phong thi nghiém phai co:
— Tu hat khi déc (ti hét).

Céc trang bi bao h ca nhan dam bao an toan héa hoc.

— Thiét bi cAp ctru khdn cap khi bi bong axit, kiém...
— Tu thube cip ciu.
— Can than khi sir dung H,SO, diic d =1,84 va HCI dic

Cén b phén tich phai mic quén 40 bao hd lao dong, deo kinh bao vé mit, di ging
tay va di giay khi thuc hién phén tich mau.

Can bd phén tich phai thuc hién ding ndi quy phong thi nghiém vé& an toan hoa
hoc, phong chdng chay nd.

_Chét thai phat sinh va phwong phap xiv ly

Cac dung dich thai cé chira H,SO4, HCI, NaOH, BaCl, phal duoc thu hdi vao
{rong mot can nhua riéng, sau d6 dem di xir 1y tai hé théng xir 1y chét thai cta co quan
é{ nghiém hodc tai cac diém xir Iy chét thai héa hoc tap trung.

" 40. Tai ligu tham khao
. Nguyén Trong Biéu, Chudn bj dung dich cho phan tich hod hoc, Nha xuét ban khoa
hoc va k¥ thuat. Ha Noi, 1974,

. Vién Y hoc lao dong va VE sinh méi truong, Thuong quy ky thudt Y hoc lao dong Vé
sinh moi trudng Sitc khoé truong hoc, Nha xuét ban y hoe, 2002.

3 Vién Kiém nghiém An toan Thuc phaleuoc gia, T} hém dinh phuong phdp trong
~ phdn tich Héa hoc va Vi sinh vét, Nha xuat ban Khoa hoc K thuat — 2010.

4. NIOSH, Manual of Analytical Methods (NMAM); Fourth edition; Acids inorganic;
Method: 7903, Issue 2, 1994.

NIOSH, Manual of Analytical Methods (NMAM); Fifth edition; NON-VOLATILE
ACIDS (Sulfuric Acid and Phosphoric Acid, Method: 7908, Issue 1, 2014.
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KY THUAT XAC B|NH AXIT CLOHYBRIC (HCI)
TRONG KHONG KHi BANG PHUONG PHAP SO DO BUYC

1. Pham vi ap dung
K§ thuit nay nay 4p dung dé x4c dinh nbng db axit clohydric (HCI) trong khong

khi moi truong lao dong.
2. Tiéu chuén trich din

— TCVN 1058:1978. Ho4 chit. Phan nh6m va ky hiéu mirc dé tinh khiét.

— TCVN 2117:2009. Nudc thubc thir. Yéu cdu ki thuat.

—~ TCVN 7244:2003 Lo dbt chét thai y té. Phuong phap xac dinh ndng do axit
clohydric (HCI) trong khi thai.
3. Giai thich tir ngiv

— Dung dich: La nhimg hdn hop déng nhét ctia hai hogic nhiéu chit tham gia vao
cac tuong tac vét ly va hoa hoc.

— Dung dich hép thu: La dung dich ma khi cho khéng khi di qua chét cin phén
tich s& dugc giit lai.

— Thube tl}l’r: La cac chit rén, long, khi c6 d6 tinh khiét khac nhau ding cho
phén tich, pha ché, cdc cong viéc trong phong thi nghiém hoa hoc va cac phong thi
nghiém khac.

- Piéu kién tiél} chuén: La diéu kién vat li dugc xac dinh bai ap sut p=latm=
101,325 Pa (khi 4p chuén) va nhiét d6 298°K (25°C).
4. Nguyén ly

Khong khi c6 chira HCI duge bom hit di qua dung dich hép thu s& phan {mg hoa
hoc vé&i chat hap thu va bi giir lai trong do.

Bac nitrat tac dung v6i HCI cho bac clorit tring duc két tua.
AgNO; + HCl —— AgCl + HNO; |
So sanh d6 duc voi thang mau da biét dé dinh lugng HCI.

5. Phwong phap
5.1. Loai mau: Khong khi.
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5.2. Thiét bi, dung cy

a. Quy dinh chung
— Hoba chét theo TCVN 1058:1978.
- Nudc cht theo TCVN 2117:20009.

b. Dung cu
— May liy mAu khéng khi véi tde d6 0,1 - 2 lit/ pht.
— Ong hip thu.
— Ong nghiém thuy tinh.
— Pipet céc loai: 0,5mL, 1mL, 5SmL, 10mL...

5.3. Héa chat, thuoc th
a. Héa chdt

NaCl tinh khiét. -

— HNO; dic.

— AgNO;

— Nudec cht.
b. Thuéc thir

— Dung dich tiéu chudn HCI: Can 0,1603g NaCl tinh khiét va kho pha vao 1 lit
nudc cat. 1mL dung dich nay twong duong véi 0,1mg HCI.

— Dung dich HNO; 1%.
— Dung dich AgNO; 1%.
— Dung dich hip thu: Nuéc cét 2 1an.

5.4. Céch tién hanh
a. Ldy mdu phan tich

~ Diat may hit theo chiéu ho hﬁ\p ctia cong nhén (xudi) hodc vudng goc vai hudng
chat doc bay ra (tranh lay ngugc chiéu).

Noi ldy mAu: Giita khu vue chét ddc bay ra, noi cong nhén lam viéc. Tranh vi tri
thong hoi, ctra s0. Khoang cach tir nguén 10m, 50m, 100m, xét thay can dinh mic 6
nhiém do ngudn chinh géy ra.

— Xéac dinh mot sb didu kién bén ngoai:
+ Nhiét d6 noi 14y mau.

+ Ap suét khong khi.
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+ Téc do chuyén dong cia khong khi.
+ Do 4m khéng khi.
Nhiét d6 va ap sut khong khi bao gidy cung phai do trong khi ldy miu. Con téc do

gi6 va do am néu co6 didu kién do thi cang gitp thém cho viéc x4c dinh va két luan vé
sau duoc chinh xéc.

— Lay mau:

+ Nguyén tic 14y mAu: Huat khong khi qua dung cu cé chita dung dich hép thu

(6ng hip thu), chét doc c6 trong khong khi s& duoc dung dich hép thy gii lai.

+ Phwong phép l4y mAu: Cho vao bng hap thu SmL nudc cit 2 lan. Lip vao may

ht véi toe do 0,3 lit/pht, thé tich khéng khi can 14y tir 5 - 10 lit.

b. Béo qudn va van chuyén mdu

Sau khi 1dy mu xong, rét dung dich da hip thu vao lo thuy tinh c6 niat mai.

Khi van chuyén dit lo dung vj tri trong hop chira. V& phong thi nghiém, nén phén tich
kip thoi.

c. Cach xdc dinh
Pha thang mAu: Ly 10 éng nghiém cing c&, danh sé tir 0 - 9. Cho vao céc bng

theo thit tu cic dung dich sau:

S6 6ng
| . 0| 1 2 | 3 4 5 6 7 8 9
‘ (mL)
Dung dich tiéu chuan
1mL = 0,1mg HCI 0 0,03 | 005| 008 | 010 | 0,15 | 0,20 | 0,25 | 0,30 | 0,40
Dung dich HNO3 1% 1 1 1 1 1 1 1 1 1 1
Dung dich AgNO3 1%]| 1 1 1 1 1 1 1 1 1 1
| Nuwée cat 3 297 | 295|292 | 290 | 285 | 280 | 275 | 2,70 | 2,60
Ham lwgng HCI (mg) | 0 | 0,003 | 0,005 0,008_ 0,010 | 0,015 ] 0,020 | 0,025 | 0,030 | 0,040 '
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Phén tich mAu: Lay 3mL dung dich trong dng hap thu cho vao ng nghiém, thém:
+ ImL dung HNO; 1%.
+ 1mL dung dich AgNO; 1%.

Lic ddu dé 10 phut, so do duc véi thang mau (dat dng so mau trén nén den).

5.5, Sor do tom tat quy trinh xét nghiém

Lay mau

Y

—

Phan tich mau

5.6. Tinh két qua

v

Cho vao éng héap thu 5mL nuéc cat 2 lan.

Lay mau khéng khi vai tde do 0,3 lit/phut.

A4

Cén lay 5 dén 10 lit khéng khi.

Lap thang mau chuan.

Y _

v

LAy ra 3mL dung dich da hép thy HCI
cho vao éng nghiém.

v

Thém 1mL dung HNO; 1% va
1mL dung dich AgNO; 1%.

Y

LAc déu, d& 10 phut. So do dyc voi thang mAu.

Néng do HCI trong khong khi tinh theo cdng thirc:

Trong do:

a.b
v.V

(8]

C=

— C: Nong do HCI trong khéng khi (mg/lit).

— a: Ham lugng HCl trong 6ng thang méu (mg).
— b: Tong thé tich dung dich hép thu (mL).
— v: Thé tich dung dich hip thu l4y ra phan tich (mL).

— V,: Thé tich khéng khi 14y mAu quy v& diéu kién tiéu chuén (lit) .
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5.7. Do tin cay

— Do lap lai (CV,): <11%.

— Do tai lap (CVR): < 11%.

— D6 tuyén tinh (R?): 0,99 <R*< 1
6. Panh gia két qua

So sanh két qua véi gi6i han tham chiéu xem dat hay khong dat (vuot) tiéu chuin

cho phép.
7. Gi¢i han tham chiéu

— Tiéu chun V& sinh lao dong, ban hanh theo Quyét dinh sb 3733/2002/Qb-BYT
ngay 10 thang 10 ndm 2002 ctia Bo trudng Bo Y té.

— Khi tiéu chuin trén c6 bd sung, thay thé hodic c6 quy chudn, tiéu chuén, quy
dinh méi thi c6 thé ap dung dé tham chiéu.

8. Kiém soat chat lwong
— Thuc hién ding cac budc ldy mau va phan tich mau.
— Ghi ddy du qué trinh 14y mAu, phan tich vao hd so.

~ Hésb tuong quan cua dudng chudn mau chuén r > 0,990.

Dinh ky thuc hién kiém tra lai d6 lap lai va dd tai ldp it nhét 1 1an/nam.

— Céac thiét bi ding cho 1y mau, phan tich phai dwgc hiéu chudn it nhét
1 lan/nam.

9. Yéu ciu vé an toan
Phong thi nghiém phai c6:
— Tu hit khi doc (ti hbt).
— Céc trang bi bao hd ¢ nhin dam béo an toan hoa hoc.
— Thiét bi cp ciru khin cip khi bi bong axit, kiém...
— T thube cép crru.
10. Chét thai phat sinh va phwong phap xi 1y

Céc dung dich thai phai dugc thu hdi vao trong mét can nhua riéng, sau d6 dem di

thai hoa hoc tap trung.

14. Tai liéu tham khao

{. Tiéu chuén V@& sinh lao dong do B6 Y té ban hanh theo Quyét dinh sb
3733/2002/QBD-BYT ngay 10/10/2002.

2. Hoang Vin Binh, Nguyén Xuan Tac. Phuong phap x4c dinh cic chét doc trong
khong khi mdi truong cong nghiép. Ha N6i, 1985.

3. L& Trung (2001) “Céc bénh hd hip nghé nghiép”, Nha xuét ban Y hoc, trang 522-
524,

4. Vién Y hoc lao dong va V€ sinh moi truong, Thzr()'ng quy ky thudt y hoc lao dong Vé
sinh méi truong Strc khoé truong hoc, Nha xuat ban Y hoc, 2002.

5. Pham Luén - C4c phuong phap xtr Iy mau phan tich - NXB Khoa hoc k§ thuét 1998.

6. TCVN 5754: 1993: Khéng khi ving lam viéc. Phuong phép xdc dinh ndng d6 hoi
doc. Phuong phap chung lay mau.

7. National Institute for Occupational Safety and Health (NIOSH). NIOSH Manual of

Analytical Methods (NMAM) Fourth edition; Acids inorganic; Method: 7903, Issue
2, 1994,

‘ xir 1y tai hé thong xur 1y chét thai cia co quan xét nghiem hoic tai cac diém xir Iy chit

| |
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KY THUAT XAC DINH AXIT XIANHYDRIC (HCN)
TRONG KHONG KHi BANG PHU'ONG PHAP SO MAU

1. Pham vi ap dung

K§ thuét nay ap dung dé xac dinh nong do axit xianhydric (HCN) trong khong khi
moi truong lao dong,.

2. Giai thich tir ngir

— Dung dich: La nhitng hdn hop ddng nhét ctia hai hodc nhiu chit tham gia vao
céac tuong tac vat ly va hod hoc.

— Dung dich hép thu: La dung dich ma khi cho khong khi di qua chét cAn phén
tich s& dugc giir lai.

— Thube thu: La cac chét rén, long, khi c6 do tinh khiét khac nhau dung cho
phan tich, pha ché, cic cong viéc trong phong thi nghiém hoé hoc va céc phong thi
nghiém khéc. -

— Diéu kién tiéu chudn: La diéu kién vat Ii duoc xé4c dinh bsi ap sudt p = latm =
101,325 Pa (khi 4p chuan) va nhiét d6 298°K (25°C).

3. Nguyén ly

. Axit xianhydric va cdc xianit tAic dung véi natri tetrathionat trong moi truong
ki€ém tao thanh natri sunfoxianit:

NaOH + HCN — NaCN + H,0
NaCN + Na»S404 + 2NaOH — NaSCN + Na;SO4 + NayS,0; + H,O
Natri sunfoxianit tac dung véi sit I1I clorua tao thanh sét 11T sunfoxianit mau dé:

3NaSCN + FeCl; — Fe (SCN); + 3NaCl
Ap dung phuong phap so mau.

Phuong phép khéng dic hiéu, cac chit giy tro ngai: axit axetic, axit sunfuro,
sunfit...

D6 nhdy cua phuong phap: 0,002 mg trong dung dich phén tich.
4. Phwong phap
4.1. Loai m&u: Khong khi.

4.2. Thiét bj, dung cu

— M4y ldy mAu khong khi.

Ong hép thy, émg nghiém so mau.
Pipet 1mL, 2ZmL, 5mL.
Ong hinh try 50mL.

|

- Quang ké chinh séng & mrc 400-700nm.

— Ong nghiém c6 duong kinh 16mm, cao 180mm.

4.3. H6a chat, thubc tho

— Dung dich tiéu chuin: Cén ding 0,2409g kali xianit tinh khiét cho vao ong
1000mL. Thém nude cat vira da 1000mL. Lic cho tan. 1mL dung dich nay tuong duong
v6i 0,1mg HCN.

CAn chuén d6 lai dung dich bing dung dich bac nitrat 0,1N. ImL dung dich bac
nitrat 0,1N twong duong véi 5,5mg axit xianhydric hodic 13mg kali xianit hodc 9,8mg
natri xianit.

Dung dich natri hydroxit 0,1N.

Dung dich natri tetrathionat (Na;S40¢) 1%. Co thé diéu ché natri tetrathionat tir
natri hyposunfit, cho tic dung véi i0t theo phan tmg:

2NayS,05 + I, — NapS404 = 2Nal

— Mubn thé, cin 50g Na,S,03 va 30g ibt cho vao cbi tan nhod thém it nude va
khudy déu thanh mot chét 16ng sét. Thém tir 30-50mL cdn 90°, khudy va dé cho natri
tetrathionat ling xudng. Loc va sdy khé duogc chét tinh thé mau bo nhat, pha dung dich
1% trong nudc.

— Dung dich amoni hydroxit 10%.
— Dung dich axit nitric 2/3 trong nu6c (2 phén axit nitric d = 1,42 va 3 phén nuéc).
— Dung dich sét I1I clorua 10%.

4.4. Cac bwére tién hanh
a. Ldy mdu

~ Cho véo 6ng hap thu SmL dung dich natri hydroxit 0,IN. Téc do hut 25 lit/gio.
The tich khong khi can lay: 50 lit. Ghi nhiét d6 va ap suat khong khi.

b. Phdn tich

Sau khi 14y mAu, 1y ra 4mL dé phén tich. Panh s, cho cac thudc thir va lam nhu
thang mau.

¢. Pha thang mdu
L4y 10 6ng so mau, danh s6 tir 0-9 va cho cc dung dich theo bang dudi day.
Sau khi cho cac dung dich, lic déu. Pun céach thuy & 50-55°C trong 5 phiit.




Dé ngudi, cho thém vao mdi 6ng (ca 6ng phén tich) axit nitric 2/3: 1mL. St III

clorua 10%: 0,2mL. Léc déu, sau 10 phiit so mau.

sé 6ng
(mL)
Dung dich fiéu chuén 0 002 | 005 | 010 | 015 [ 020 025 | 0,30 | 0,35 | 040
1mL = 0,1mg HCN |
Dung dich NaOH 0,1N 4 398 | 395 [ 390 | 385 |380| 3,75 | 3,70 | 365 360
Dung dich natritetra ‘
thionat 1% 1 q y 1 1 1 1 1
Dung dich NH;OH 10 % | 4 1 1 1 1 1 1 1 :: .1|
Ham lwong HCN (mg) 0 | 0,002 | 0,005 | 0,010 | 0,015 [0,020| 0,025 | 0,030 |0,035| 0,040

4.5. So db tém tat quy trinh xét nghiém

Cho vao éng hép thy 5mL dung dich natri hydroxnt 0,1N.
Tdc do hat 25 lit/gier. Thé tich khéng khi cn l4y: 50 lit.
Ghi nhiét do va ap suéat khong khi.

_ v

LAy mau

LAy ra 4mL @é phan tich. Danh sé, cho c4c thuéc thi
i va [am nhw thang méu.

4

Lay 10 6ng so mau, danh sb tir 0-9 va cho cac dung dich
theo bang.

v

Sau khi cho cac dung dich, Iac déu. Bun céach thuy & 50-
55°C trong 5 phut.

h 4

Phan tich mau *

.| D& nguoi, cho thém vao mai éng (ca 6ng phan tfch) axit
nitric 2/3: 1mL. S&t Il clorua 10%: 0,2mL. Léc déu, sau
10 phut so mau.

4.6. Tinh két qua
Nong dd HCN trong khong khi duge tinh theo cong thirc sau:
C= a.b
v.V

4]
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Trong do:
— C: Ndng dd HCN trong khong khi (mg/L).
a: Ham luong HCN trong ng thang mau (mg).

|

b: Téng thé tich dung dich hip thu (mL).

v: Thé tich dung dich hép thu |4y ra phén tich (mL).

Vo: Thé tich khong khi 14y mAu quy v& didu kién tiéu chuan (lit).
P46 nhiy phuong phéap: v6i 0,002 mg HCN trong dng mau.

4.7. Do tin cay

— D6 lap lai (CV,): < 10%.

— D6 tai lap (CVr): <10%.

— P tuyén tinh (R?): 0,99 <R*<1
5. Panh gia két qua

So sénh két qua véi gidi han tham chiéu xem dat hay khong dat (vuot) tiéu chuin
cho phép.

6. Gi@i han tham chiéu

— Tiéu chuén V¢ sinh lao dong, ban hanh theo Quyét dinh s6 3733/2002/QD-
BYT ngay 10 thang 10 nim 2002 ciia B§ trudng Bo Y té.

_ Khi tiéu chufn trén c6 bd sung, thay thé hodc cé quy chun, tiéu chuin, quy
dinh méi thi c6 thé ap dung dé tham chicu.
7. Kiém soat chét lwong

— Thuc hién ding cac budc 14y mAu va phan tich mAu.

Ghi dy di qua trinh 14y mAu, phén tich vao hd so.

Hé sb tuong quan ctia dudng chudn mAu chuén r > 0,990.

— Dinh ky thyc hién kiém tra lai do lp lai va d6 tai Lap it nhét 1 1an/nam.

Cac thiét bi ding cho 14y mAu, phén tich phai dugc hiéu chuén it nhét 1 1An/nam.
8. Yéu ciu vé an toan
Phong thi nghiém phai co:
— T hat khi doc (ta hét).
— Céc trang bi bao hd c4 nhan dam bao an toan héa hoc.

— Thiét bi cip ctru khin cAp khi bj bong axit, kiém...
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— Tu thube cép ciru.
Khi lay mAu tai hién truong can hét sirc chi ¥ 6 nhidm méi truong do HCN vi day
1a mot khi rat déc, c6 thé gy ngat, nhiém déc cip cho can bd lay mau.

N&u thay can thiét, c6 thé chuén bi trude nude dudng (cé saccarosa) dé giai doe
HCN.

Cén bo phan tich phai thuc hién ding ndi quy phong thi nghiém vé an toan hoa
hoc, phong chong chay nd, mic quan 4o bao hg lao dong, deo kinh bao vé mit, di ging
tay va di giay khi thuc hién phén tich mau.

9. Chét thai phét sinh va phwong phép xiv Iy

— Céac dung dich thai c6 chia axit, NaOH, HCN phai dugc thu hdi vao trong
mdt can nhuya riéng, sau dé dem C}i x{r 1y tai hé thong xir 1y chit thai cia co quan xét
nghi€ém hodc tai cac diém xir ly chit thai hoa hoc tép trung.

— Cac dung dich thai c6 chira dung dich natritetra thionat phai duoc thu hdi vao
trong mot can nhua riéng, sau d6 dem di xir ly tai hé thong xir Iy chét thai cia co quan
x€t nghiém hodc tai cic diém xi Iy chét thai hoa hoc tép trung.

10. Tai liéu tham khao

l. Tiéu chuin V& sinh lao déng do B6 Y t€ ban hanh theo Quyét dinh sé
3733/2002/QD-BYT ngay 10/10/2002.

2. Vién Y hoc lao dong va Vé sinh moi traong, Thuong quy ky thudt Y hoc lao dong
Vé sinh méi trieong Sirc khoé truong hoc, Nha xuit ban Y hoc, 2002.

3. National Institute for Occupational Safety and Health (NIOSH). NIOSH Manual of

Analytical Methods (NMAM), Fourth edition; CYANIDES, aerosol and gas;
Method: 7904, Issue 2, 1994,

4. National Institute for Occupational Safety and Health (NIOSH). NIOSH Manual of

Analytical Methods (NMAM), Fourth edition; Hydrogen cyanide; Method: 6017,
Issue 1, 2003.
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KY THUAT XAC DINH HO'l KIEM (MeOH) )
TRONG KHONG KHi BANG PHUONG PHAP CHUAN PO

1. Pham vi ap dung ‘ A -
K§ thuit nay ap dung dé x4c dinh ndng d6 hoi kiém (MeOH) trong khong khi moi
truong lao dong.

2. Tiéu chuén trich dan '
— TCVN 1058:1978. Hoa chét. Phan nhém va ky hiéu mirc dd tinh khiét.
— TCVN 2117:2009. Nuéc thudc thir. Yéu ciu k¥ thuat.

3. Giai thich tir ngiv |

— Dung dich: La nhitng hdn hgp ddng nhét ciia hai hodic nhiéu chét tham gia vao
céc tuong tac vét ly va hoa hoc. | . )

— Dung dich hép thu: La dung dich ma khi cho khong khi di qua chat can phan
tich s& dugec gir lai. ’

— Thube thir: La c4c chat ran, long, khi c6 do tinh khiét khz’lc‘nh'fw dﬁ‘ng chq
phan tich, pha ché, cac cong viéc trong phong thi nghiém hod hoc va cac phong thi
nghiém khéc. ’

— Piéu kién tiéu chuén: La diéu kién vat li dugc xac dinh boi ap suat p = latm =
101,325 Pa (khi éi) chuén) va nhiét d6 298°K (25°C).

4, Nguyén ly |
Phuong phap xac dinh hoi kiém dua trén su‘chuén do ngugc. Ham lugng axit
sunfuric du trong dung dich hép thu duge x4c dinh bing chuén do iot. :

3H,50, + K105 + 5KI1 —3K,804 + 1, + 3H,0

5. Phwong phap
5.1. Loai méu: Khong khi.

5.2. Thiét bi, dung cu
— Ong hip thu mang xdp.
— May lay mAu khong khi.
Micro buret ¢6 vach dén 0,01mL.
— Pipet ImL va 2mL c6 chia vach dén 0,01 va 0,02mL.
— Binh n6n dung tich 25 va 50mL.
— Binh dinh mirc 100mL.

167




5.3. Héa chat, thudc tho

— Dung dich H;S0O,. 0,0IN v2 £y ‘
0,01N hép thu). 2504: 0,0IN va 0,005N. (Doi vé6i hoi kiém cao ding H,S0,

— Dung dich KIO; 0,8%.

- Dung dich KI 5%.
— Dung dich Na;$S,05.5H,0 0,005N.
— HO tinh bdt 1%.

5.4. Cac bwére tién hanh
— Liy méu:
Cho 20mL dung dich H,SO, vao éng hi ang xbp. LA
o L. dung di ’ ong hap thu mang xop. Lip vao may ldy m3
Hut tir 50-100 lit khong khi qua 6ng véi téc do 1 lit/phut. -SSR
— Phén tich:
s Lﬁl;; i,son;L iugg dizp ?‘lﬁ hdp thy hoi kidm cho vao binh nén, thém 1,5ml, dung dich
3. .3mL dung dich KI va lic k§. Binh dem dé vao noi tdi t : i .
: 3mL du lich 1 . rong 10 phut. ¢
cho vao 3 - 4 giot ho t}nh bdt va chuan dd bing natri thiosunfat dén mét mfu -
Song song chuan d6 ca mau tring. .

5.5. So d6 tém tit quy trinh xét nghiém

»  Cho 20mL dung dich H,S0, vao éng hap thy mang xép.
Lap vao may lay mau.

Lay mau > v
—{ Hut tir 50-100 lit khéng khi qua éng véi toe do 1 lit/phat.

- Lay 2,5mL dung dich da hép thu hoi kidm
cho vao binh non.

{

Thém 1,5mL dung dich KIO,.

v

Thém 0,3mL dung dich KI va lc ky.

v

»| Binh dem dé vao noi téi trong 10 phut. Sau d6 cho vao
3 - 4 giot hd tinh bot .

¢

Chuén d6 bang natri thiosunfat dén mat mau.
Song song chudn d6 ca mau tring.

Phan tich mau

\ 4
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5.6. Tinh két qua

Nong do hoi kiém trong khong khi duoc tinh theo cong thirc sau:
(a-a,).b.k.0,2.1000

v.V,

C=

Trong do:
— C: Nong do hoi kiém trong khong khi (mg/m").
oA Luong dung dich natri thiosunfat 0,005N dung chuén do dung dich h:flp thu
hoi kiém (mL).
- é. k Luong dung dich natri thiosunfat 0,005N dung chuén d6 dung dich hé‘.p thu
hoi kiém mau trang (mL). '
_ b: Téng thé tich dung dich hép thy (mL).
_ k: Hé s didu chinh dung dich Na;$,03.5H,0:0,005N .
0,2: Luong kiém tuong tmg 1mL Na,$,03.5H,0:0,005N (mg).

v Thé tich dung dich hip thu lay ra phén tich (mL).

_ Vo: Thé tich khong khi 14y mu quy vé diéu kién tiéu chuén (lit).

5.7. Do tin cay
— Do lap lai (CV)): <11%.
— Do tai lap (CVg): <11%.
6. Panh gia két qua
So sanh két qua v&i gigi han tham chiéu xem dat hay khong dat (vuot) tiéu chuén
cho phép.
7. Gii han tham chiéu
_ Tiéu chudn Vé sinh lao dong, ban hanh theo Quyét dinh sb 3733/2002/QD-BYT
ngay 10 thang 10 nam 2002 cia BO truong Bo Y €.
— Khi tiéu chuin trén co bd sung, thay thé hoac c6 quy chuén, tiéu chuén, quy
dinh méi thi c6 thé ap dung dé tham chiéu.
8. Kiém soat chat lwong
— Thue hién dang cac bude 1ay mau va phén tich mau,
— Ghi dAy dn qué trinh 13y méu, phan tich vao hé so.
— Hé s twong quan cia duong chun mau chudn r > 0,990.

Dinh ky thuc hién kiém tra lai do l3p lai va do tai lap it nhét 1 14n/ném.
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— Céc thiét bi ding cho 14y mAu, phan tich phai dwoc hiéu chuén it nhét 1
lan/nam.

9. Yéu cau vé an toan
Phong thi nghiém phai c6:
— T hit khi doc (ta hbt).
— Céc trang bi bao hd ca nhdn dam bao an toan hda hoc.

Thiét bi cAp ctru khén cAp khi bi bong axit, kidm...

T thuoc cap ciru.

Cén thén khi str dung H,SO, dic va HCI dic.

Can b6 phan tich phai thyc hién dung ndi quy phong thi nghi¢m vé an toan héa
hoc, phong chbng chay nd, phai mic quan 40 bao ho lao dong, deo kinh bao v¢ mat, di
géng tay va di giay khi thuc hién phan tich mAu.

10. Chét thai phat sinh va phwong phap xi Iy

Cac dung dich thai c¢6 chita H,SO4, Na;yS,0;, KI, KIO, phal duoc thu hdi vao
trong mdt can nhya riéng, sau d6 dem di xir 1y tai hé théng xir 1y chét thai coa co quan
xét nghiém hodc tai cac diém xir Iy chét thai hoa hoc tdp trung.

11. Tai liéu tham khao

1. Tiéu chun V& sinh lao dong do Bo Y té ban hanh theo Quyét dlnh 56
3733/2002/QD-BYT ngay 10/10/2002.

2. Nguyén Trong Biéu, Chudn bi dung dich cho phdn tich hod hoc, Nha xuét ban khoa
hoc va k§ thuét. Ha N6i, 1974.

3. Vién Y hoc lao dong va V& sinh méi truong, Thuong quy kyf thudt Y hoc lao déng
Vé sinh méi truong Siec khoé truong hoc, Nha xuat ban Y hoc, 2002.

4. Vién Kiém nghiém An toan Thuc phim Quéc gia, Thdm dinh phwong phdp trong

phan tich Héa hoc va Vi sinh vdt, Nha xuét ban Khoa hoc k¥ thuat — 2010.
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KY THUAT PO CAC HO'I KHi BANG MAY HIEN SO

1. Pham vi ap dung

K§ thuét nay 4p dung dé do xac dinh mot sb hoi khi trong méi trudng lao dong,

2. Tiéu chuén trich dan
TCVN 8713:2011. Phat thai ngudn tinh. Xéc dinh ndng do khéi lugng ciia dinito
monoxit (N,0O). Phuong phép tham chiéu: Phuong phap hong ngoai khong phén tan.
3. Giai thich tir ngir
— Don vi do: Phan triéu (ppm = Parts Per Million).

ppm chi ty 1€ ciia luong mot chit trong tong 56 lugng cua hon hop chira chat do. O
day lugng c6 thé hidu 12 khéi luong, th tich, sé hat (sb mol).

Gia tri cua ppm la:
ppm = 1/1 000 000 = 10™%
Ngoai ra con cé thé ding ndng d6 ppb:
Gia tri cta ppb la:
1ppb = 1/1000 000 000 = 107%
— DPon vi do khéi lwong/thé tich: mg/m’.

4. Nguyén ly

Khi can do duoc khuyéch tan hoic hut vao may do s€ twong tac vdi sensor (Dién
héa, quang hoc, nhiét hoc) tao ra cac dong ion hodc bién ddi vé anh sang, nhiét tao ra
cac tin hiéu khac biét trén sensor va dugc dinh lwong bing dién k& hién s cho két qua
twong tmg v&i ndng db céc chét trong khong khi.

5. May do

— May do do dugc & cac ché dd trung binh theo thdi gian (TWA), timg l4n t5i
da (STEL), MIN, MAX.

— May do c6 dd nhay t6i thiéu bing 1/10 mirc cho phép trung binh theo thoi
gian (TWA) cta hoi khi cin do. Méy do c6 khoang do t6i thiéu gip 10 14n mirc tbi da
cho phép (TWA).

— May cé thé ding chun noi hoiic chuin ngoai. Tét nhit c6 chudn ngoai 12 khi
sach dé ngudi sir dung thuomg xuyén tu chuén theo hudng din cua may.
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— Sir dung, vén hanh mdy theo huéng din ciia nha san xuét. Bao quan may ¢
noi khé mat. Pac biét chid y gift gin dau do (Sensor) - bd phan nhay cam va dé bi hong
nhat ctia may.

— Thay hoic sac ddy pin trudc khi tién hanh do, nhat 1a do trung binh theo thoi
gian (TWA) dé tranh hét pin trong thoi gian do.

— Binh khi chuén: Khi nén chufn hoic khi chuén tuong duong theo huéng dan
cua nha san xuét.

6. Phwong phap

6.1. Chuan may
May do hoi khi phai dugc hiéu chuan dinh ky hang niam.

C6 thé chudn may truéc mdi 14n di do néu c6 chuin ngoai la khi sach.

6.2. Vi tri do

Do tai cac vi tri 1am viéc cuia ngudi lao ’dé_‘mg. DPiém do ngang tAm ho hép cua
nguoi lao dong trong sudt thoi gian do, tot nhat & ban kinh 30cm véi tAm la miii cua
nguoi lao dong.

6.3. Tién hanh do

— May do dé & ché d6 hip thu. Néu may dugc lip bom trong thi thi may c6 thé
do theo ché d6 chi déng hit mau.

~ Khi tién hanh do, c6 thé cai dit thoi gian do dé méy tw dong tinh toan thoi
lugng va cho két qua trung binh theo thoi gian do. Doc két qua tryc ti€p trén may do.
C6 thé ghi lai cac théng s6 mong mudn nhu TWA, STEL, MIN, MAX.

6.4. Kiém tra két qua do

Khi do xong, nén kiém tra lai d6 chinh xac ctia may do vé&i khi chuén. Nong do
dap mg cia may vai khi chuan khéng duogc sai 1éch so vai khi chuin qué 5% hoic theo
hwéng dén ctia nha san xuit méy.

6.5. Tinh toan két qua

Méy cho két qua véi don vi do 12 pplﬁ hodic mg/m’. Cé thé ddi két qua ndng do

khi do dugc tir ppm sang mg/m’: .
Phén tir lwong chat khi

Nbng @ mg/m® = ndng do ppm x
24,5

Luwu y: ppm va ppb ndng do trong cac cong thirc ny 12 do khdi lwong. Thé tich
mol khi & diéu kién 1 atm va nhiét 6 25°C 14 24,5 L.

6.6. Do tin cay

Céac may do hoi khi nén c6 do chinh xac > 95%; do phéan giai < 0,1 ppm.

7. Danh gia két qua

So sanh két qua véi giéi han tham chiéu xem dat hay khong dat (vuot) tiéu chuan
cho phép.
8. Gi®i han tham chiéu

Tiéu chudn Vé sinh lao ddng, ban hanh theo Quyét dinh s6 3733/2002/QD-BYT
ngay 10 thang 10 nam 2002 ctia B trudng Bo Y té.

Khi tiéu chuén trén c6 bd sung, thay thé hodic c6 quy chudn, tiéu chuén, quy dinh
mdi thi ¢ thé ap dung dé tham chiéu.

9. Kiém soat chat lwong
— Thuc hién dung céac budce do.

Ghi diy du qua trinh do 14y mAu vao hd so.

Dinh ky thuc hién kiém tra lai d6 lap lai va do tai lip it nhat 1 14n/nam.

Céc thiét bj ding cho 14y mAu, phén tich phai duoc hiéu chuén it nht 1 1An/nim.

10. Yéu ciu vé an toan

— Céc hoi, khi cén do da sb 1a khi déc, vi vdy can bd do can tuan tht qui trinh an
toan, huéng dan sir dung may, phong chdng chéay n nhét 1a khu vue nhay cam nhu hoa
chét, xing diu, dung mdi, hAm moé.

— Khi chuén may véi binh khi nén, cin tuan thi cac qui trinh, huéng dén vé an
toan trong lam viéc v6i khi nén va khi ddc, tranh chay nd, 6 nhiém, déc hai.
— Céc trang bi bao hd c4 nhdn dam bao an toan tiép xtc voi khi doc nhu khéu
trang phong doc dé tranh tac dong bit loi cua hoi khi dén nguoi do.
- — Cén bd do phai thuc hién ding quy dinh, chi din ciia co s& san xuét vé& an
toan noi lam viéc.
— Co s0 san xuit phai dam béo didu kién dé viéc do dugce an toan, chinh xac

11. Tai liéu tham khao

I. Tiéu chun V¢ sinh lao dong do B3 Y & ban hanh theo Quyét dinh sé 3733/2002/QD-
BYT ngay 10/10/2002.

2. Vién Y hoc lao dong va V& sinh méi truong, T hwwong quy ky thudt Y hoc lao djng
Vé sinh méi truong Sitc khoé truong hoc, Nha xuét ban Y hoc, 2002.

3. National Institute for Occupational Safety and Health, NIOSH Manual of Analytical
Methods (NMAM). Fourth edition; Carbon monoxzde Method: 6604, Issue 1, 15
May 1996.




KY THUAT XAC BINH NONG DO CHi (Pb) TRONG KHONG KHI
BANG PHUONG PHAP QUANG PHO HAP THU NGUYEN T

1. Pham vi ap dung

Mot s& nganh san xuét cong nghiép sir dung vt liéu chi, trong qu4 trinh san xuAt
s€ phat sinh bui chi. Hodc bui chi phét sinh trong khi thai cac 16 dbt khi thiéu dbt chit
thai cong nghiép, chét thai y té, sinh hoat...

Bui chi trong khéng khi, trong khi thai 10 dét dwoc hép thu vao gifly loc xenlulo
este. VO co hoda uét giay loc trong nén axit nitric (HNOs) t6i dich trong su6t rdi chuyén
sang phén tich trén quang pho hap thu nguyén tir.

2. Tiéu chuén trich dén

TCVN 6152:1996 (ISO 9855:1993) Khéng khi xung quanh. Xdc dinh ham luong
chi bui cua sol khi thu dugc trén céi loc. Phwong phép triic phd hap thu nguyén tir.
3. Nguyén ly

“Du6i néng lugng nhiét do dong dién tao ra, cdc ion Pb trong dich mAu (dich vo
co hoéa gidy loc) duoc nguyén tir hod trong cuvet graphit va hip thu anh sang don séc do
nguyén t6 Pb phat ra. Ty 1¢ giita ham lugng Pb trong mAu va do hép thu quang trong
khoang tuyén tinh sé& tuan theo dinh ludt Lamber — Beer va cho phép tinh toan két qua
phén tich.

Phuong phap dé dang didu khién nhiét do cia tig qué trinh va ¢6 bd chinh nén
béing hiéu ving Zeman.

4. Phwong phap

4.1. Loai mau

Dung dich sau khi vé co hoéa gidy loc.

4.2. Dung cu, thiét bj ,

— Méy quang phd hip thu nguyén tir, c6 hé théng 16 graphit AAS-HGA
Graphite Furnace.

— May nén khi.

— Can phan tich.

— Binh dinh mirc, 6ng tuyp dung miu va cc dung cu khéc dugc boc nhén, rira
bang nuéc may 3 lan, ngdm trong HCI 6% trong 2 gid, tt nhét 1a qua dém, rua qua
3 binh nudc cat 2 lan. Sau d6 ngam tiép trong binh HNO; 11% trong 1 gio roi rira qua
6 binh nuéc cat 2 lan. Sy kho trong tu siy hoic dé khd tur nhién tai noi khong bui.
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— Ta hut,
— Vi séng pha mau hoic bép dién.

4.3. Hoéa chét, thudc thir

HCI dam dic tinh khiét phén tich 37% (Merck).

HNO; dém dic tinh khiét phan tich 67% (Merck).

Dung dich chuin Pb(NO;3), (Merck) c6 ndng do 1000 mg/L.

— Hén hgp modifier gom 4g NH;H,PO, va 0,35g Mg(NOs),.6H,0 trong
100mL nudc.

— Dung dich H,0, 30%.

— Hén hop modifier gdm panadi nitrat PA(NOs); va Mg(NO;),.6H,0.
— Cuvet than graphite hoat hoa 100% (t6t nhit c6 thuyén tangtan).

— Ning lwong gom khi argon (Ar) 99,995%.

— Mang loc xenlulo este, kich thuéc 16 0,8 pm.

4.4. Cac bwérc tién hanh
4.4.1. V6 co héa gidy loc

— Dung panh gép gidy loc vao tuyp thiy tinh chiu nhiét, thém 1mL HNO; hodc
hdn hop HNO; va HCI vao tuyp, cam mot phéu dai dudi vao ong tuyp.

— Pun sbi nhe trén bép dién, tranh trao dung dich ho#c bin dung dich ra ngoai,
dun dén khi dung dich tr& nén trong suot, hodc thanh cin tring.

— Néu hét axit ma dich chua tring thém tir tir mdt vai giot HNO; dic rdi tiép tuc
dun tiép, dong thoi thém 1 dén 2 giot H,0, dé dudi hét chét hitu co.

— Khi két thiic qué trinh v6 co héa, tréng rira tuyp bing dung dich HCI 5% rdi
chuyén dan dung dich vao binh dinh mtrc 100mL.

— Hodc c6 thé vo co héa gidy loc bing ning luong vi séng.
4.4.2. Phén tich méu

Phén tich ham lugng Pb trén méy quang phd hip thu nguyén tir ky thuit 1o
Graphit.

Ché d6 do mAu trén mdy quang phd hép thu nguyén tir k¢ thudt 16 graphit:
— Ngudn dén: HCL
— Cuong do dong dén: 4mA.
— Budc song: 283,3 nm.
— Khe do: 0,7nm.
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Chuong trinh nhiét dd nguyén tir hoa mau Pb trong dich miu

Khi méi truong: Argon.
S6 1an lap lai trong mot phép do: 2.
Cuvet graphit: hoat hoa 100%.
Thé tich mAu do: 50 pL.

Thé tich hdn hop modifier: 5 pL.

Giai doan Nhiétdo (°C) | Theigian (gidy) | '°° ("’fl_‘}':r':a':'}“ Ar
Séy mau 110 50 250
Tro hoa 800 30 250
Nguyén tr hoa 1800 3 0
Lam sach 2600 7 250

\ e A
Puong mau chuan:

— Tir dung dich chuin gbc: Pb(NO3), 1mL = Img ctia Merck, pha dung dich
trung gian 1 ¢6 néng do Pb=10mg/L, tir dung dich nay pha dung dich trung gian 2 cé
ndng d6 Pb = 100ug/L, tir dung dich trung gian 2 pha dung dich lam viéc c6 ndng do Pb
= 10pg/L.

— Sir dung dung dich lam viéc va dung dich trung gian 2 nay pha thang mau cé
céc ndng do chi: 0,5pg/L — 1,0pg/L - 2,0pg/L —5,0pug/L — 8ug/L - 10pg/L - 12pg/L -
15pug/L.

— Tién hanh do do hap thu nguyén tir cua cac mau chuén nhu d tlen hanh véi
cac mau thir s& thu dwoc do hdp thu nguyén tir cia cac mau chudn ty 18 véi nong do Pb
trong mau.

4.5. Tinh toan két qua

— Dua vao thang méu chuin hoic phan mém may tinh két ndi voi may quang
phd hép thu nguyén tir s& ty dong tinh todn két qua phén tich. Phuong trinh tinh toan két
qué c6 dang:

y=ax+b
Trong do:
- y: Do hép thu, hodc dién tich pic, hodc chiéu cao pic.
— x: Ndng dd chét phan tich cén tim.
— a, b: Hé s6 cia phuong trinh duoc thiét 14p khi xay dung dudng chuén.
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— Két qua thu duoc khi phén tich xac dinh ndng do chi trong 100mL dich gidy
Joc 12 a pg/L, két qua sau do6 s& dwoc giam di 10 14n (con 0,1 a pg Pb/gidy loc) néu dich
Vb co hoa glay loc duoc dinh mic thanh 100mL. Két qua duoc giit nguyén (a pg Pb/
gxay loc) néu dich v6 co hoa gidy loc duge dinh mire thanh 1000mL.

— Két qua nong d6 bui chi trong khong khi (mg/m’) s& duoc tinh bang cach iy
Kkhéi luong chi trén gidy loc chia cho thé tich khong khi dugc hit qua gidy loc.

Luu y:

— Chi c6 mat trong méi truong khong khi, dit, nude, do vy cb thé gy sai sb
duong cho két qua phén tich khi dung cu khdéng duge xir ly sach.

— Phuong phdp phan tich béng ‘quang phd hép thu nguyén tir, 10 graphlte co do
nhay cao (phén tich vét) doi hoi hoa chit sir dung trong qud trinh xir Iy mau va phan tich
phai tinh khiét (loai PA). Héa chét khong dam bao c6 thé gay sai sé duong.

— K§ néng va trinh d§ cta can b phan tich. Dac biét can bd phén tich phai am
hié’u s;’iu sic, ¢6 kinh nghiém trong viéc 1dy mAu va van hanh hé thdng thiét bi quang
pho hap thu nguyén tir.

5. Panh gia két qua
Dura vao gi6i han tham chiéu dé danh gi4, nhén dinh két qua.

6. Gi®i han tham chiéu

Gia tri gi6i han ti'ép xtc cia chi trong khong khi ving 1am viéc: Theo Tiéu chuin
V¢ sinh lao dong (Quyét dinh s6 3733/2002/QD-BYT, ngay 10/10/2002 cia B6 Y té).

— Gia tri glO’l han cho phép trong khong khi ving lam viéc trung binh 8 gid
(TWA): 0,05 mg/m’.

— Gia tri %101 han cho phép trong khong khi ving lam viéc timg lan tbi da
(STEL): 0,1 mg/m",
7. Kiém soat chéat lwong

— Thue hlen lam rnau tring (gidy loc tréing) song song véi quy trinh xir ly va
phén tich d6i v6i m3i mé mau.

— Thyc hién lam mau thém chudn, tinh todn d6 thu hdi theo AOAC dam bao tir
80% dén 110%.

3 ~ ~ ) A 1 A r.s -8 9 x
— Thuong xuyén xdy dung dudng chuan méi doi véi moi mé mau.

— Hodc kidm soat cht lugng hai dlem chuén (QC) 2 diém chuén, néu d6 chéch
2 diém chuén trong khoang tir - 15% dén 15% theo AOAC thi sir dung dugc duodng
chuén cii dé phan tich mAu.
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8. Yéu cdu vé an toan

Trong quad trinh xir Iy mau va xét nghiém déu sir dung cac loai axit dic, do vy
nhat thi€t phai sir dung dung cu bao hé lao dong nhu giing tay, khiu trang va kinh mét
khi thue hién. ‘

9. Chét thai phat sinh va phwong phap xi ly

CAc chét thai phat sinh trong qua trinh thi nghiém c6 chira axit, cAc chét chun con
thira c¢6 chira Pb nong d6 cao do véy chat thai bat budc phai duoc thu gom vao binh
chira axit va binh chira kim loai néng r6i tiéu hity theo quy dinh.

10. Tai liéu tham khao

1. Pham Luén, Phuong phdp phdn tich phé nguyén tir, Nha xuit ban Bach Khoa - Ha
Noi, 2013. -

2. Pi}am Luén, Nh&ng vin dé co sé cua cdce ky thudt xir Iy mdau phdn tich, Pai hoc
Tong hop quoc gia Ha Noi, 1998,

3. Perkin Elmer, Users guide HGA Graphite Furnace.

4. Perkin  Elmer Instrument, Analytical methods for atomic absorption
spectrophotometry AA4-700, 2000.

5. Cac phuong phap chuin xéc dinh nudc va nudc thai 2012 (APHA, AWWA, WPCF
(2012), Standard Methods for the Examination of Water and Wastewater, 22"
edition, American Public Health Association, New York), SMEWW 3500 Pb.

6. Phuong phap 7105: Xac dinh chi trong khéng khi bing phuong phap quang phd hép
thu nguyén tir, 16 graphit ctia Vién Nghién ciru an toan lao dong va stic khoe Hoa
Ky (National Institute for Occupational Safety and Health-NIOSH Manual of
Analytical Methods. 4™ edition, 1994; Lead by GFAAS, Method 7105, Issue 2: 15
August 1994).
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KY THUAT XAC BINH NONG BQ KEM (ZN) TRONG KHONG KHI
BANG PHUONG PHAP QUANG PHO HAP THU NGUYEN TU?

1. Pham vi ap dung
Phuong phap nay duoc ap dung dé xac dinh ndng do kém (Zn) trong khong khi
(mdi truong xung quanh, mdi trudong lao dong), trong khi thai 16 dot.

2. Nguyén ly

Duéi nang lugng ciia hén hop axetylen va khong khi, cac ion kém (Zn) trong
dung dich mau (gidy loc da dugc xir Iy v6 co hoa udt trong nén axit nitric (HNO;) tdi
dich trong sudt) duoc nguyén tir hoa va hip thu 4nh séang don sic do den Zn phéat ra &
bude song 213,9 nm.Ty 1& giita ham lugng Zn trong miu va d6 hap thu quang trong
yung tuyén tinh s& cho phép tinh toan két qua phéan tich.

3. Phwong phap
3.1. Loai mau: Dung dich sau khi v co hoa gidy loc.
3.2. Thiét bi, dung cu
— M4y quang phd hép thu nguyén tir.
— May nén khi.
) — Binh dinh mirc, ng tuyp thuy tinh chiu nhiét, ng tuyp dung mAu, pipet cic
thé tich.
— Cén phan tich.
— Bép dién hoic 10 vi song phé mau.
3.3. Héa chat, thuéc thdr
— Dung dich chudn Zn c6 ndng d6 1000 mg/L.
— HCI dam diic 37% tinh khiét phén tich.
— HNO; dam dic 67%, tinh khiét phan tich.
— Dung dich H,O, 30%.
— NH,4CI tinh khiét phén tich.
— Nudce Deion.

— Binh khi axetylene (C2H,).
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3.4. Cac bwére tién hanh

Vé co héa gidy loc

— Chuyén gidy loc hép thu miu vao tuyp thuy tinh chiu nhiét, thém ImL HNO,

hodc hdn hop HNO; va HCI vao tuyp, lic déu, cim mot phéu dai dudi vao bng tuyp.

— Dun sdi nhe trén bép dién dé hoa tan toan by mau va gidy loc, tranh trao dung

dich hodc ban dung dich ra ngoai, dun dén khi dung dich tré nén trong sudt, hoic thanh
cédn trang

~ Neu hét axit ma dich chua tring thém tir tir mot vai giot HNO; dic roi tip tuc
dun tlep, dong thoi thém 0,5mL H,0, 30% dé dudi hét chit hitu co.

— Khi két thiic qua trinh vb co héa, trang rira tuyp bing dung dich HCI 5% rdj
chuyén dan dung dich vao binh dinh mirc, dinh mirc thanh 100mL.

= Cé the‘ v6 co hoa gidy loc béng ning lugng vi song.
Xady dung duong chudn

— Tir dung dich chuin géc: Zn 1000 mg/L, pha dung dich trung gian c6 ndng do

Zn 10mg/L tir dung dich trung gian nay pha dung dich lam viéc c6 nong dé Zn 100pg/L
(100ppb) bang HCI 5%.

— St dung dung dich trung gian va dung dich 1am viéc pha thang mau c6 cac
ndng do Zn: 10pg/L - 30pg/L - S0pg/L - 100pg/L - 300ug/L - 500pg/L - 1000pg/L -
1500pg/L - 2000pg/L - 3000pug/L bing HCI 5%.

— Thém 0,5mL dung dich dém NH4CI 10% vao 20mL mau chuin.

— Do phd hap thu nguyén tir clia Zn trén méy quang phd hdp thy nguyén ti, k¥
thuét ngon Itra & diéu kién:

+ Budc song: 213,9nm.
+ Khe do: 0,7nm.
+ Téc dd din mAu: 5 - 6mL/phit.
+ Thoi gian do: 3-5 gidy.
+ Thanh phan khi chdy tao ngon Iira:
+ Khoéng khi nén: 10mL/phit. ‘
+ Khi axetylen 1,1mL/phnt.
Phadn tich mdu thuc
— Léy 20mL mAu vao dng dung mu dé v6 co hoa.

~ Thém 0 ,5mL dung dich NH,Cl 10% vao 20mL mAu nham tao moi tru'b'ng nén
1a céc hop chat mudi amoni dé ting hidu sut cho qua trinh nguyén tir héa miu tranh tao
thanh cac mudi oxit kim loai.
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— Do d% hap thy nguyén tir cua méau thuc theo cac diéu kién may nhu da tién
hanh vm cac mAu chuidn. D6 hép thu nguyén tir cia mu thyuc ty 1€ véi ndng d6 Zn

trong mau.
Chit y:
Thuc lnen lam mau trang (glay loc trang) song song vdi quy trinh xir Iy va phén
tich dbi v6i mdi mé mau.

Néu ndng d6 Zn trong miu nam ngoai dudng chuén thi tién hanh pha loing mAu.
Sau do, thuc hién lai cdc budc véi mau thue nhu trén va khi tinh két qua phai nhan véi

hé sb pha lodng.

3.5. Tinh toan két qua

Dua vao thang mau chuén ho#ic phan mém may tinh két nbi vdi may quang phd
hip thu nguyén tir s& ty dong tinh todn két qua phén tich. Phuong trinh tinh todn két qua

phén tich c6 dang:
y=ax+b
Trong do:
y : D6 hip thu quang.
x: Ndng d6 chét phén tich cAn tim.
a, b: Hé s6 cna phuong trinh duoc thiét 1ap khi x4y dung dudng chun.

Két qué sau khi phén tich 12 ndng d% kém trong 100mL dich gidy loc, két qua thuc
té s& giam di 10 lan (mg Zn/gidy loc) néu dich vo co hoa gidy loc duoc dinh mitc thanh
100mL. Két qua dugc giit nguyén (mg Zn/gidy loc) néu dich vd co hoa gidy loc duoc
dinh mirc thanh 1000mL.

Két qua nong do kém trong khong khi (mg/m®) s& dugc tinh dua vio thé tich
khong khi va téc do hat khi qua gidy loc.
Luu y:

- — Céc dung cu duoc st dung cho chuén bi phan tich miu (binh dinh mirc, tuyp
thiy tinh chiu nhiét, plpet ) phal duge xir ly theo ding quy trmh rira dung cu, dam béo
sach, néu khong s& dan dén sai s6 duong.

— Phuong phap phéan tich bang quang phd hép thu nguyén tir c6 do nhay cao
(phén tich luong vét) doi hoi hoa chét sir dung trong qua trinh phén tich phai that tinh
khiét (loai PA). Hoa chét khong dam bao c6 thé gay sai sd.

— K§ ning va trinh do cia can by phan tich, dic biét can bo phén tich phai am
hiéu, nfim viing hé théng méay quang phd hép thu nguyen tr.

4. Panh gia két qua
Dua vao gidi han tham chiéu dé danh gi4, nhan dinh két qua.
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5. Gi@i han tham chiéu

Gid tri gidi han tiép xuc cia k&m oxit trong khong khi viing lam viéc: Theo Tigy
chudn Vé sinh lao dong (Quyét dinh sb 3733/2002/QD-BYT, ngay 10/10/2002 ciia Bé

Y té). ‘

- Gid tri %ic’ri han cho phép trong khéng khi viing lam viéc trung binh 8 gidy

(TWA): 5 mg/m”.

- Gia tri gi6i han cho phép trong khong khi viing lam viéc tirng 14n t6i da (STEL);
10 mg/m’.

6. Kiém soat chit lwgng

Thyc hién kiém tra chét lrong déi véi m&i mé miu béng phuong phép:

— Hodc xdy dung duong chudn méi dbi véi méi mé méu.
,_~ Hodic kiém soat chét luong hai diém chudn (QC 2 didm chudn), néu do chéch

2 diém chqﬁn trong khoéang tir -15% dél} 15% theo AOAC thi duoc sir dung duomg
chuén cii d€ tinh toan két qua phan tich mau
7. Yéu cdu vé an toan

P6i v&i phong thi nghiém phai cé:
Ta ht khi ddc (i hébt).

— Céc trang bi bao hd c4 nhan dam béao an toan hoa hoc.
— Thiét bi cép ctru khén cAp khi bj bong axit, kidm...
— Tu thudc cép ciru.

Dbi v6i c4n b phan tich:

— Phai mic quin 40 bao ho lao dong, deo kinh bao vé mit, di ging tay va di
giay khi thue hién phan tich miu.

. — Phai thyc hién ding noi quy phong thi nghiém v& an toan héa hoc, phong
chong chay no. ,

) — Khoéng dugc dé cac hoa chét xam nhdp vao co thé bing céc con duong: ho
hap, tiéu hoa va tiép xiic qua da. :
8. Chét thai phat sinh va phwong phap xir Iy

Cac dung dich thai c¢6 chira Zn va céc hop chéit cia Zn phai duoc thu hdi vao
trong mot can nhya riéng, sau dé xir ly tai hé thong xir ly chét thai trong Ung cua co
quan x¢t nghiém hodc tai cac diém xir 1y chét thai hoa hoc tép trung.

Céac dung dich thai ¢6 chira axit phai duoc thu hdi vao trong mdt can nhya riéng,
sau d6 dem di xir 1y tai hé thong xr 1y chét thai cia co quan xét nghiém hoic tai cac
diém xur 1y chat thai héa hoc tap trung,
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XAC BINH NONG PO THUY NGAN (H 0 i

AC D] ) g) TRONG KHONG KHi

BANG PHUONG PHAP QUANG PHO HAP THU NGUYEN TU
KY THUAT HYDRUA HOA

]

1. Pham vi ap dung

Phuong phap nay dugc ap dung dé x4c di 5 0 thi a
_ Phuon : ung de xac dinh nong d¢ thuy ngan (Hg) trong khén
khi (méi trudng xung quanh, mai truong lao ddng), trong khi thai 16 dét. ’ y

2. Nguyén ly

_ _Tlfu)’/ ngan trong dung dich mau (gidy loc da duge xtr ly vo co hoa uét trong nén
ax1’t n}trlc (HNO;) téi dich trong suét) trong mdi trudmg axit va dung dich KMnO, s&
phim unAg vc'r} tl}uﬁc thir NaBHj tao thanh thuy ngan hydrua (HgH,). Thus"f ngin hyd4rua
khor}g bP:n va bi phén huy ngay & nhiét d§ phong tao thanh thuy ngan nguyén tir (Hg2+)
Thuy ngan piguyén tir s& hap thu anh sang don sic do dén Hg phét ra & budc séng 253 6
nm. Tyalg gitta d6 hap thy quang va ndng do thuy ngan trong viing tuyén tinh tuan théo
dinh luit Lamber — Beer s& cho phép tinh todn két qua phén tich.

3. Phwong phap

3.1. Loai mau
Dung dich sau khi v co hoa gidy loc.
3.2. Thiét bj, dung cu
— Maéy quang phé hép thy nguyén tir 6 hé hydrua hoa.
— May nén khi.
— Binh dinh mirc, Gng thity tinh chiju nhiét, bng tuyp dung mAu, pipet cac thé tfcﬁ.
— Can phén tich.
~ Bép dién hoc 15 vi séng pha mau.
3.3. Héa chat, thuéc thiy |
— Dung dich chuén Hg c6 ndng d 1000 mg/L.
— HCl dém dic 37% tinh khiét phén tich.
— HNOs dém diic 67%, tinh khiét phan tich.
— KMnOq, tinh khiét phan tich.
— K2Cry0y, tinh khiét phan tich.
— NaBHj, tinh khiét phén tich.
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— NaOH, tinh khiét phén tich.
— Nudce Deion.
— Binh khi Argon (Ar) 99,995% .

3.4. Cac bwérc tién hanh
V6 co héa gidy loc

— Chuyén giéy loc hép thu méu vao tuyp thay tinh chiu nhiét, th@m 1mL HNO;,
1mL KMnOQy4 5%, S giot dung dich K>Cr,07 2% lac déu, cam mot pheu dai dudi vao
bng tuyp.

— Pun s6i nhe trén bép dién dé hoa tan toan bd mau va gidy loc, tranh trao dung
dich hodc bén dung dich ra ngoai, dun dén khi dung dich tré nén trong suot.

— Chuyén vao binh dinh mic 100mL, dinh mic dén vach. Day la dung dich
mAu dé xac dinh thuy ngan biang phuong phap AAS theo k¥ thuét hydrua héa.

Xay dung duong chudn

— Tir dung dich chudn gbc c6 ndng do Hg 1000 mg/L, pha dung dich trung gian
c6 ndng dé Hg 10 mg/L, tir dung dich trung gian nay pha dung dich trung gian 2 ¢ nong
ds Hg 100 pg/L (100ppb) bang HCI 1%. Tir dung dich trung gian 2 pha ra dung dich
lam viéc c6 ndng d6 Hg 20 pg/L.

— St dung dung dich 1am viéc pha thang mau c6 cac nong d6 Hg: 0,2 pg/L -
0,5pg/L - 0,8pg/L - 2pg/L - 4pg/L - 6pg/L - 8pg/L - 10pg/L - 15ug/L bang HCI 1%.

— Lay 20mL dung dich cac ndng do trong thang mau chuén da chudn bi & trén
vao tuyp dung mau.

— Thém 2 giot dung dich KMnQy déic vao 20mL miu trong ng tuyp. Lac déu
mau phén tich.

— MAu dugc chuyén vao hé th(‘),ng hoa hoi lanh c6 chira hén hogp hoa chét
NaBHj 3% trong dung dich NaOH 1% d€ phan tmg, roi tién hanh do méat d6 quang cia
mau trong diéu kién do:

+ Ngubdn dén: Pén HCL hoic dén EDL.

+ Budc song: 253,6 nm.

+ Khe do 0,7 nm.

Phdn tich mdu thuc
— LAy 20mL mAu da duoc xir 1y v6 co hbéa vao dng dung mau.
— Thém 2 giot dung dich KMnO4 dic vao 20mL mau. Lic d&u mAu phén tich.

— Chuyén miu vao hé théng hoé hoi lanh c¢é chita hdn hop hoa chit NaBH, 3%
trong dung dich NaOH 1% dé phan tmg sinh hoi HgH,.
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- Do dd hép thy nguyén tir cua mAu thuc theo cac diéu kién mdy nhu da tién
hanh v&i cac mAu chuan D6 hap thu nguyén tir hodc dién tich pic cia mau thuc ty 1€ vai
nong d6 Hg trong mAu.

— Thuc hién lam mau tring (gidy loc tring) song song v&i quy trinh xir 1y va
phén tich d6i v6i m8i mé miu.

Luu y:

— De mau duoc phan img hét, lugng hod chat trong thiét bi hoa hoi lanh bom
vao mau cin dam bao du mot luong nhé. Vi véy, cén lua chon thoi gian phan tmg thich
hop v6i thiét bi va diic tinh ciia miu (vi du thoi gian phan (mg khoang 12 gidy ké tir khi
may tlnh bao hiéu bit d4u phén tich).

— Néu ndng dé Hg trong mau nam ngoai dudng chudn thi tién hanh pha lofing
mau. Sau d6, thuc hién lai cac budc véi mu thuc nhu trén va khi tinh két qua phai nhan
v6i hé sb pha loéng.

3.5. Tinh toan két qua

Dua vao thang mau chuin hodc phan mém may tinh két ndi véi may quang phd
hép thu nguyén tir sé tu déng tinh toan két qua phén tich. Phuong trinh tinh toan két qua
phén tich cé dang: ;

_ y= ax +b
Trong do:
y: La dd hép thu quang.
x : La ndng dd chit phan tich cin tim.
a, b: La hé s6 ciia phuong trinh duoc thiét 1ap khi xay dung duomg chuén.
Luuy:

— Xac dinh ham luorng thiy ngan trong méu nuéc 1a k§ thuét phén tich ham

luong vét do vay yéu ciu vé xtr ly dung cu hét stic nghiém ngat, néu dung cu khéng
duoce xir ly sach s& dan dén sai sb duong.

— Phuong phap phan tich bang quang phd hip thu nguyén tir c6 do nhay cao
(phéan tich vét) doi hoi héa chét s dung trong qua trinh phén tich phai that tinh khiét
(loai PA). Hoba chét khéng dam bao c6 thé gay sai sb.

— K§ ning va trinh d6 cua can bd phan tich, dic biét can b phén tich phai am
hiéu, ndm ving hé théng may quang phd hap thu nguyén tur.

4. Panh gia két qua
Duwa vao gi6i han tham chiéu @& d4anh gi4, nhan dinh két qua.
5. Giéi han tham chiéu

Gia tri gidi han tiép xic cua thay ngén va cac hop chét thuy ngan v co trong
khong khi ving lam viéc theo Tiéu chuin V¢ sinh lao dong (Quyét dinh so
3733/2002/QP-BYT, ngay 10/10/2002 ciua B Y t€).
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— Gia tri gidi han cho phép trong khong khi ving lam viéc trung binh 8 gid
(TWA): 0,02 mg/m’,

— Gia tri gi6i han cho phép trong khong khi ving lam viéc timg lan t6i da
(STEL): 0,04 mg/m’.
6. Kiém soat chéit lwgng
Thuc hién kiém tra chit luong déi véi mbi mé mAu bing phuwong phép:
- Hoac'xéy dung duong chudn méi dbi véi mbi mé mau.
— Hodc kidm soét chit luong hai diém chuin (QC 2 diém chuin), néu do chéch
2 diém chudn trong khoang tir -15% dén 15% theo AOAC thi dugc str dung duong
chuén cii dé tinh toan két qua phan tich miu.
7. Yéu céu vé an toan
Dbi véi phong thi nghiém phai co:
T hat khi doc ¢ta hut).

Cac trang bi bao hd ca nhin dam bao an toan héa hoc.

I

Thiét bj cAp ciru khin cép khi bj bong axit, kiém...

Tu thube cip ciru.
Dbi v6i can bd phan tich:
— Phai mic que"in ao bglo hd lao ddng, deo kinh bao vé mat, di géing tay va di
giay khi thyc hién phén tich mau.
— Phai thyc hién dang ndi quy phong thi nghiém vé an toan héa hoc, phong
chong chay n.

— Khéng duoc dé cac hoa chat x4m nhdp vao co thé bang cac con duong: HO
hap, ti€u hoa va tiép xtic qua da.

8. Chét thai phat sinh va phwong phap xi» ly

Céc dung dich thai c6 chira Hg va cac hop chét cia Hg phai duoc thu hdi vao
trong mot can nhua riéng, sau do xur ly tai hé thong xir ly chat thai twong ing cua co
quan xét nghiém hodc tai cac diém xir ly chat thai hoa hoc tép trung.

Céac dung dich thai c¢é chira axit phai duge thu héi vao trong mét can nhwa riéng,
sau d6 dem di xir 1y tai hé thong xir 1y chat thai ciia co quan xét nghiém hodc tai cic
diém xir 1y chat thai hoa hoc tép trung.
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KY THUAT XAC BINH NONG BQ BONG (HO!, KHOI)
BANG PHUONG PHAP QUANG PHO HAP THY NGUYEN TU

1. Pham vi ap dung

Mot sb nganh san xuét cong nghiép st dung vét liéu ddng, trong qua trinh san
xuét s& phat sinh bui hosc hoi, khi ddng. Hoi khi dong ciing phat sinh trong khi thai cic
16 dbt khi thiéu dbt chét thai cdng nghiép, chit thai y té, sinh hoat...

Hoi khi ddng trong khéng khi, trong khi thai 16 d6t duoc hip thu vao dung dich
HNO3 5%. Dung dich héap thu hoi khi dong trong HNO; 5% dugce phén tich trén quang
phd hip thu nguyén tir.

2. Nguyén ly

Duéi nang luong nhiét do dong dién tao ra, cac ion Cu trong dich miu h:flp thu
hoti, khi df)ng dugc nguyén tir hoa trong cuvet graphit va hap thu anh sang don sac do
nguyén tb Cu phat ra. Ty 1€ giita ham lugng Cu trong mau va do hép thu quang trong
khoang tuyén tinh s& tuén theo dinh lut Lamber — Beer va cho phép tinh toan két qua

phén tich.
Phuong phép dé dang diéu khién nhiét d6 cua timg qué trinh va c6 bd chinh nén
bang hig¢u img Zeman.

3. Phwong phap

3.1. Loai mau
Dung dich hép thu hoi, khi ddng bing HNO; 5%.

3.2. Thiét bj, dung cu

— Méy quang phd hdp thu nguyén tir, c6 hé thdng 10 graphit AAS-HGA
Graphite Furnace.

— May nén khi.
— Can phén tich.

— Binh dinh mifc, pipet, éng tuyp dung miu va céc dung cy khac dugc boc
nhén, rira bang nuéc may 3 l4n, ngAm trong HCI 6% trong 2 gio, t6t nhét 13 qua dém, rira
qua 3 binh nuée ct 2 14n. Sau d6 ngém tiép trong binh HNO; 11% trong 1 gid 101 rira qua 6
binh nude cat 2 1an. SAy kho trong t01 say hosic dé khd tur nhién tai noi khong bui.

— T huat.

— Vi séng pha mau hoic bép dién.
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3.3. Héa chét, thuéc thir
— HCI dém dc tinh khiét phén tich 37% (Merck),
HNO; ddm dic tinh khiét phén tich 67% (Merck).
Dung dich chuan Cu(NO3), (Merck) c6 ndng d5 1000 mg/L.

Hén hop modifier gom 4g NH4H,PO,; va 0,35g M
100mL nude. g R g Mg(NO3),.6H;0 trong

Dung dich H,0, 30%.

— Hon hop modifier gbm panadi nitrat Pd(NO3), va Mg(NO3),.6H,0.
Cuvet than graphite hoat h6a 100% (tSt nhét co thuyén tangtan).

~ Nang luong gém khi argon (Ar) 99,995%.

|

|

3.4. Cac bwérc tién hanh
Phﬁ’n tich ham lugng Cu trén mdy quang phé hép thu nguyén tir ky thuét 16 graphit.
Ché d6 do mau trén may quang phé hip thu nguyén tir k§ thuét 1o graphit:
— Ngudn dén: HCL.
— Cuodmg do dong dén: 4mA.
— Buéc séng: 324,7 nm.
Khe do: 0,7nm.
— Khi méi trudng: Argon.

[

S6 1an lap lai trong mot phép do: 2.
— Cuvet graphit: Hoat hoa 100%.
— Thé tich mau do: 50 pL.
~ Thé tich hdn hgp modifier: 5 pL.
Chwong trinh nhiét dj nguyén ti hod miu Cu trong dung dich hip thu

Giai doan Nhigtd6 (°C) | Thoi gian (giay) | TO° (‘ffl_j'jgﬁ'g“ Ar
Say mau ) 110 50 250
Tro hoa 850 30 250
Nguyén & hoa 1900 3 0
Lam sach 2600 i 250
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Puong mau chuén
— Tir dung dich chuén gbc: Cu(NO;); ImL = Img cta Merck, pha dung dich
trung gian 1 ¢6 nong do Cu =10 mg/L tir dung dich nay pha dung dich trung glan 2 ¢co
ndng do Cu = 100 pg/L, tir dung dich trung gian 2 pha dung dich lam viéc c6 ndng do
Cu=10 pg/L.
— Sir dung dung dich lam viéc (Cu = 10 pg/L) va dung dich trung gian 2
(Cu =100 pg/L) nay pha thang mau co cac nong do dong: 0,5pg/L — 1,0pg/L - 2,0pg/L
—5,0 pg/L—- 8pg/L- 10pg/L- 12pg/L - 15pug/L.
— Tién hanh do do hap thu nguyen tur cha céc mau chudn nhu da tlen hanh véi
cac mau thir s& thu duoc do hap thu nguyén tir clia cic méu chuén ty 18 v6i ndng d6 Cu

trong mau.

3.5. Tinh toan két qua
— Dua véo thang mAu chuan hoic phan mém may tinh két ndi véi mdy quang
phd hép thu nguyén tir s& tw dong tinh toan két qua phan tich. Phuong trinh tinh todn két

qua cé dang;:
y=ax+b

Trong do:
y: La dd hip thu, hoic dién tich pic, hoic chiéu cao pic.
x: La ndng dd chét phén tich cin tim.
a, b: La hé sb cua phuong trinh duoc thiét 1ap khi x4y dung duong chuan.
— Két qua thu dwoc khi phén tich xac dinh nong do dong trong 10mL dung dich

hip thu hoi khi ddng 12 a pg/L, két qua sau d6 s& dugc giam di 100 lan (con 0,01 a pg
Cu/ méiu).

— K&t qua ham luong hoi, khi dong trong khong khi (mg/m ) s€ duoc tinh bang
céch 14y khdi lugng dong trong dung dich hép thu chia cho thé tich khéng khi duoc hép

thu qua dung dich.
Luu y:
— Bf‘)’ng c6 mit trong mdi truomg khéng khi, dét, nude, do vy cé thé gy sai s6
duong cho két qua phén tich khi dung cu khong duge xir 1y sach.
— Phuong phép phén tich bing ‘quang phd hép thu nguyén tir, 16 graphite co do

nhay cao (phén tich vét) doi hoi hoa chét sir dung trong qua trinh xir Iy mau va phén tich
phai tinh khiét (loai PA). Hoa chit khong dam bao co thé gy sai sb dwong.

) - Ky ning va trinh do cia can bd phan tich. Dac biét can bd phén tich phai am
hi€u sau sic, c6 kinh nghiém trong viéc ldy mau va vén hanh hé thong thiét bi quang
pho hap thu nguyén tu.
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4. Panh gia két qua
Duya vao gidi han tham chiéu dé danh gia, nhén dinh két qua.

5. Gi®i han tham chiéu

Gid tri gidi han tiép xtic cna QSng (hoi, khoi) trong khong khi ving lam viéc theo
Ti€u chuén V¢ sinh lao dong (Quyét dinh s6 3733/2002/QD-BYT, ngay 10/10/2002 cua
B3 Y te€).

— Gia tri Jgiéri han cho phép trong khong khi ving lam viéc trung binh 8 gidy
(TWA): 0,Img/m".

— Gia tri §iéri han cho phép trong khong khi viing lam viéc timg lan t5i da
(STEL): 0,2mg/m".
6. Kiém soat chat lwgng

Thuyc hién lam mau tring song song v&i quy trinh xir 1y va phan tich d6i v6i mdi
mé mau.

~ Thyc hién lam mAu thém chudn, tinh toan do thu hdi theo AOAC dam bao tir 80%
dén 110%.

Thuong xuyén xay dung dudng chuin méi doi véi mdi mé miu.

Hoic kiém soat chét lugng hai diém chuén (QC) 2 diém chudn, néu d6 chéch 2

diém chuan trong khoang tir - 15% dén 15% theo AOAC thi sir dung dugc dudng chudn

cii dé phén tich mau.
7. Yéu ciu vé an toan

_ Trong qua trinh xir Iy mau va xét nghiém déu sir dung cic {oai axit déc, do vay
nhét thiét phai sir dung dung cu bao ho lao dong nhur gang tay, khau trang va kinh mat
khi thye hién.

8. Chét thai phat sinh va phwong phap xi ly

Céc chét thai phét sinh trong qué trinh thi nghiém c6 chira axit, cac chét chuén con

thira c¢6 chira Cu ndng d6 cao do vay chét thai bat budc phai dugc thu gom vio binh.
chira axit va binh chira kim loai néng roi tiéu iy theo quy dinh cta co quan.
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KY THUAT XAC BINH NONG BQ PONG (BUI)
BANG PHUPONG PHAP QUANG PHO HAP THU NGUYEN TU

1. Pham vi ap dung

Mot s6 nganh san xuét cong nghiép sur dung vat liéu dong, trong qua trinh san
xuét s& phét sinh bui ddng. Hosc bui dong phat sinh trong khi thai cac 10 dbt khi thidu
dbt chét thai cong nghiép, chét thai y té, sinh hoat...

" Bui ddng trong khong khi, trong khi thai 16 dbt duoc hép thu vao glay loc xenlulo
este. VO co hda uét giay loc trong nén axit nitric (HNO;) t6i dich trong sudt rdi chuyén
sang phan tich trén quang phd hip thu nguyén ti.

2. Nguyén ly

Dud¢i néng lugng nhiét do dong dién tao ra, cic ion Cu trong dich miu (dich vo
co hoa glay loc) dugce nguyén tir hoa trong cuvet graphit va hép thy 4nh sang don sic do
nguyén t6 Cu phat ra. Ty 1€ gitta ham lugng Cu trong mau va do hép thy quang ‘trong
khoang tuyén tinh s& tuén theo dinh lust Lamber — Beer va cho phép tinh toan két qua
phan tich.

Phuong phap dé dang diéu khién nhiét d6 cia timg qué trinh va ¢ bd chinh nén
bang hiéu g Zeman nén cho phép dat do nhay phan tich ¢& 0,5 ppb.

3. Phwong phap

3.1. Loai mau
Dung dich sau khi v6 co héa gidy loc.
3.2. Thiét bi, dung cu

— May quang pho hip thu nguyén tir, c6 hé théng 16 graphit AAS-HGA
Graphite Furnace.

— Cén phén tich.

— Binh dinh mirc, éng tuyp ding miu va cac dung cu khac duogc boc nhén, rira
bing nudc may 3 14n, ngam trong HCl 6% trong 2 gio, tot nhét 13 qua dém, rira qua 3
binh nudce cat 2 lan. Sau d6 ngdm tlep trong binh HNO; 11% trong 1 gid rdi rira qua 6
binh nuéc cét 2 14n. Sy khd trong ti siy hozc dé khé tw nhién tai noi khong bui.

— Tu hat.

— Vi séng phd miu hozc bép dién.

194

3.3. H6a chat, thuéc ther

HCI dém dic tinh khiét phan tich 37% (Merck).

HNO; dam dic tinh khiét phéan tich 67% (Merck).

Dung dich chuin Cu(NOs), (Merck) c6 ndng d6 1000 mg/L .

— Hdn hop modifier gdm 4g NH,;H,PO, va 0,35g Mg(NO;),.6H,0 trong
100mL nudc.

— Dung dich H;0; 33%.

Modifier gdm panadi nitrat PA(NO3), va Mg(NO3),.6H,0.
Cuvet than graphite hoat hoa 100% (t6t nhét c6 thuyén tangtan).
Niing luong gdm khi argon (Ar) 99,995%. |

|

|

|

I

— Mang loc xenlulo este, kich thudc 16 0,8 pm.
3.4. Cac bwére tién hanh
3.4.1. V6 co héa gidy loc

— Dung panh gép gidy loc vao tuyp thily tinh chiu nhiét, thém ImL HNO; hogc
hén hop HNO; va HCI (ty 1€ 3:1) vao tuyp.

— Dun s6i nhe trén bép dién, tranh trao dung dich hodc béin dung dich ra ngoai,
dun dén khi dung dich tr& nén trong sudt, hodc thanh cin tring.

— Néu hét axit ma dich chua tring thém tr tir 1 vai giot HNO; diic rbi tiép tuc
dun tiép, dong thoi thém 1 dén 2 giot HyO, d& dudi hét chit hitu co.

— Khi l‘(ét thic qua trinh v6 co hoa, trang nude cht hodc nudc deion hodc HCI
5% nhiéu lan 61 chuyén dan dung dich vao binh dinh mirc 100mL.

3.4.2. Phén tich mau .

Phén tich ham lugng Cu trén may quang phd hip thu nguyén tir k§ thuat 10
Graphit.

Ché db do mau trén may quang phd hép thu nguyén tir k§ thuat 16 graphit:
— Ngudn dén: HCL.
Cudng do dong dén: 4mA.

— Budc song: 324,7 nm.
Khe do: 0,7nm.

— Khi mdi trudng: Argon.
86 1an lap lai trong mot phép do: 2.
Cuvet graphit: Hoat hoa 100%.
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— Thé tich miu do: 50 pL.
— Thé tich hdn hop modifier: 5 pL.

Chwong trinh nhiét dp nguyén tir hod miu Cu trong dung dich

Giai doan Nhigt a5 (°C) | Thoigian (giay) | TO° {?fl_?sr?u‘;;ﬂ B
Sy mau 110 50 250
Tro hoa 850 30 250
Nguyen ti hoa | 1900 3 0
Lam sach 2600 7 250

Duwong mau chudn

= Tur (%un;g didi chuén gbe: Cu(NO;3); ImL = Img ctia Merck, pha dung dich
trung gian 1 ¢6 nong d6 Cu =10 mg/L, tr dung dich nay pha dung dich trung gian 2 cg
nong do Cu = 100 pg/L, tir dung dich trung gian 2 pha dung dich lam viéc c¢6 ndng do
Cu=10 pg/L. '
T Str d;_mg dung dich lam viéc va dung dich trung gian 2 nay pha thang miu cé
cac nong do dong: 0,5ug/L — 1,0pg/L - 2,0png/L —5,0pg/L — 8pg/L - 10pg/L - 12pg/L -
15pg/L.
A= T’ié‘n~ hanh do d% héP thu nguyén tir ctia cdc mau chuén nhu d4 tién hanh véi
cac mau thir s& thu dugc do hap thu nguyén tir ciia cic miu chuén ty 1& véi ndng d6 Cu
trong mau. -

3.5. Tinh toan két qua

T K Dua Vﬂé.O thang mau chuin hoic Ehén mém mdy tinh két ndi véi mdy quang phd
he'qzi thu nguyén tir s& tir dong tinh toan két qua phan tich. Phuong trinh tinh to4n két qua
c6 dang:

y=ax+b
Trong do:
y: La do hép thy, hodc dién tich pic, hoic chidu cao pic.
x: La ndng do chit phén tich cAn tim.
a, b: La hé s cia phuong trinh duoc thiét lap khi x4y dung duong chuén.

— K&t qua thu dugc khi phén tich x4c dinh ndng do dong trong 100mL dich gidy
loc 12 a pg/L, ket qua sau d6 s& dugc giam di 10 1an (con 0,1 a pg Cu/gidy loc) néu dich
vd co duge dinh mirc thanh 100mL. Két qua duoc giit nguyén (a pg Cu/g{éy loc) néu
dich v6 co héa giay loc duge dinh mirc thanh 1000mL.

) I Két qua ndng do bui dong trong khong khi (mg/m®) s& duoc tinh bing cach
lay khoi hrong dong trén gidy loc chia cho thé tich khong khi duge hat qua gidy loc.
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Luu y:
— Pbdng c6 mit trong mdi trudmg khéng khi, dét, nudce, do vay co thé gly sai sb
duong cho két qua phan tich khi dung cu khong dugc xir Iy sach.
— Phuong phép phan tich bing quang phd hép thu nguyén tir cé dd nhay cao
han tich vét) doi hoi héa chat sir dung trong qué trinh phén tich phai tinh khiét (loai
PA). Hoa chét khoéng dam bao co6 thé giy sai s6 duong.
— K§ ning va trinh d§ ctia can b phan tich. Dac biét can bo phén tich phai am
hidu sdu sic, c6 kinh nghiém trong viéc ldy mau va vén hanh hé thong thiét bi quang
phd hép thy nguyén tir

4. Danh gia két qua
Dua vao gi6i han tham chiéu dé danh gi4, nhén dinh két qua.

5. Gi&i han tham chiéu
Gi4 tri gidi han tiép xlc cua déng (bui) trong khong khi ving lam viéc theo Tiéu
chuin V& sinh lao dong (Quyét dinh s6 3733/2002/QD-BYT, ngay 10/10/2002 ctia Bo
¥ te).
— Gia tri 3gi(ﬁri han cho phép trong khéng khi ving lam viéc trung binh 8 gi&
(TWA): 0,5mg/m”.
— Gia tri gidi han cho phép trong khong khi ving lam viéc fimg lan t6i da
(STEL): 1mg/m’.
6. Kiém soat chit lwgng
Thudng xuyén x4y dung duong chudn méi doi véi mdi mé mau.
Hoic kiém so4t chét lugng hai diém chuén (QC) 2 diém chudn, néu dd chéch
2 diém chudn trong khoang tir - 15% dén 15% theo AOAC thi dugc sir dung dudng
chuén cii dé phan tich mau.

7. Yéu céu vé an toan

Trong qué trinh xtr Iy mAu va xét nghiém dég sir dung axit déc, do véy nhét thiét phai
str dung dung cu bao ho lao ddng nhu ging tay, khau trang va kinh mat khi thuc hién.
8. Chét thai phat sinh va phwong phap xi ly

Céc chét thai phat sinh trong qua trinh thi nghiém c6 chira axit, cac chét chuén con
thira c6 chira Cu nong do cao do vay chét thai bat budc phai dugc thu gom vao binh
chira axit va binh chira kim loai nang roi ti€u hiy theo quy dinh.
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