QCVN 03 :2019/BYT

Phu luc 4
KY THUAT XAC BINH ACID SULFURIC (H2S0Oq) -

PHUONG PHAP SO PO bUC

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 nim 2019
cla Bo truwéng B Y té)

1. Nguyén ly

Khi cho acid sulfuric (H2SO4) tac dung v&i bari chlorid (BaCl,) ta dwoc
bari sulfat (BaSO4) két tlia trdng. Néu ndng dé acid thap thi dung dich tré 1&n
trdng duc. C6 thé ap dung phép do dé duc bang méat thwdng hodc bang may.
Co ché phan &ng:

H2S04 + BaClz — BaSO4d + 2HCI
D6 nhay ctia phwong phap la 0,002mg trong 3mL dung dich phan tich.
Chét tré ngai: Sulfur dioxide.
2. Phwong phap

2.1. Loai mau: Khi

2.2. Thiét bj, dung cu:

- May l&y mau, lwu lvong 0,1 - 2L/phut.

- Ong hép thu (5mL - 25mL), 6ng nghiém so mau (5mL, 10mL).

- Binh cdu 100mL c6 ngén.

- Pipet cac loai.

2.3. Héa chét va thuéc thir:

- Dung dich hép thu: Natri hydroxide (NaOH) 0,01N.

- Dung dich HCI 10%.

- Dung dich BaCl> 10%.

- Dung dich tiéu chudn H,SOs: Can 0,1776g kali sulfat hoa tan vo&i
100mL nwéc cét trong binh cdu 100mL dwoc dung dich 1mL twong dwong
0,1mg H2SOa.

2.4. Cac bwéc tién hanh

a. L&y mdu: Trong éng hép thu cho 5mL dung dich NaOH 0,01N. L3p
vao may lay mau, hut véi lwu lwgng 0,3L/phat. Thé tich khong khi can l4y Ia
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~ b. Béo quan va vén chuydn méu: Dén dung dich hap thy 03 oy mau o
chtra H2S04 vao ong nghiém c6 nut mai. Dem mau v& phong thi nghiém dé &
ngan mat td lanh (4 - 8°C) va nén phan tich trong vong 1 thang.
c. Pha thang méu:

Lay 10 6ng nghiém danh sé tir 0 - 9. Tién hanh theo bang:

S6 6ng
] o/ 1 2 | 3 | 4 5 6 | 7 8 | 9
Dung dich (m

Dung dich tiéu chuan

(1mL = 0,1mg H2SO0x) 0 10,01/0,03/0,05/0,08 0,10 [0,15] 0,20 | 0,25 | 0,30

Dung dich HCI 10% 05/05/05/05|05|05|05|05|05]05

Dung dich BaCl; 10% 05/05/05|05|05|05/|05|05]|05]05

Dung dich NaOH 0,01N | 2 |1,99/1,97[1,95|1,92| 1,90 1,85 1,80 (1,75(1,70

Ham lwong HaSO4 (ug) | 0 | 1 3 5 | 8 | 10 |15 | 20 | 25 | 30

Lac déu cac 6ng. D& 10 - 15 phat, so d6 duc véi dng phan tich trén nén
den. Chi pha thang mau khi duing.

- Phan tich:

Léy 2mL dung dich d& hap thy H.SOu, cho vao éng nghiém so mau.
Thém 0,5mL dung dich HCI 10% va 0,5mL dung dich BaCl, 10%. D& 10 -15
phut sau so d6 duc véi thang mau.

2.5. Tinh két qua

Néng d6 acid sulfuric trong khong khi dwore tinh theo céng thire sau:

a.b
C=

v. Vo
Trong do:
- C: Néng d6 hoi acid sulfuric trong khéng khi (ug/L).
- a: Ham lwong acid sulfuric trong éng thang mau (Mg).
- b: Tdng thé tich dung dich hap thu (mL).
- v: Thé tich dung dich hép thu 14y ra phan tich (mL).
- Vo: Thé tich khong khi ldy mau quy vé didu kién tiéu chuan (L).
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Phu luc 5
KY THUAT XAC BINH AMONIA (NH;) -
PHUONG PHAP SO MAU

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cla Bo trrdng BO Y té)

1. Nguyén ly

Khéng khi cé chira amonia dwoc bom hat di qua dung dich hép thu sé
phan (rng héa hoc v&i chat hap thu va bi git lai.

Khi cho amonia tac dung v&i thube thir Nessler dwoc mét hop chat mau
vang, néu néng @6 amonia cao thi sé cé6 mau nau duc, theo phan rng sau:
Hg
e N
2K2(Hgls) + 3KOH + NH4OH — ONHal + 7Kl + 3H20
~N

=

Hg
2. Phwong phap
2.1. Loai m&u: Khi.
2.2. Dung cu, héa chét
2.2.1. Quy dinh chung
- Hoa chéat theo TCVN 1058: 1978.
- Nwére cét theo TCVN 2117: 2009.
2.2.2. Dung cu
- May lay mau, lwu lwgng 0,1 - 2L/phut.
- Ong hép thu.
- Pipet 1, 5, 10mL.
- Binh dinh mtrc 100mL.
- Ong dong 1L.
- Ong nghiém so mau.
- Chai mau nau 1L.

2.2.3. Héa chéat va thuéc ther

a. Héa chét %
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- Acid sulfuric (H2S04).
- Amonichlorid (NH4CI).
- Kali iodid (KI).
- Natri hydroxide (NaOH).
- Thay ngan Il chlorid (HgCly).
- Nwérc cét.
b. Thubc thir
- Dung dich héap thu: Acid sulfuric N/100.

- Dung dich tiéu chuan: Can 0,3142g amonichlorid thang hoa cho vao
binh dinh mrc 100mL, thém nwéc cat vira dG 100mL. 1mL dung dich nay
chra 1mg NHs. Sau dd, lay 2mL cho vao binh dinh mirc 100mL, thém nwéc
cat vira dG 100mL, dwoe dung dich 1mL chira 0,02mg amonia.

- Thudc thir Nessler:

Trong binh dinh mirc 1, dung tich 100mL cho 17g thdy ngan Il chlorid,
thém nwéc cat cho @G 100 mL.

Trong binh dinh mirc 2, dung tich 100mL cho 35g kali iodid, thém nwéc
cét cho dli 100mL. Sau d6, d dung dich binh 2 vao éng dong 1L rdi @ dung
dich binh 1 vao tir tir dén khi dwoc 1 két tha khéng tan thi dieng lai. Cho thém
600mL dung dich natri hydroxide 20%. Cubi cung d@é hét dung dich trong binh
dinh mirc 1 vao. Dé 24 gi®, rdi gan I6p nwéc trong & trén ra, cho vao chai nau
dé bao quan.

Dung dich phai trong va c6 mau vang nhat hodc khéng mau.

2.3. Céc buwére tién hanh:

a. L&y méu

Cho 5mL dung dich hap thu la acid sulfuric 0,01N vao éng hép thu. L&p
6ng hap thu vao may lay mau. Diéu chinh Iwvu lwgng hut clia may la 0,3L/phut
va thoi gian lay mau 30 - 60 phut.

Sau khi lay mau xong, rét dung dich da hap thu vao lo thuy tinh nat mai,

dung tich 10mL hodc 20mL. Khi van chuyén dt lo dung vi tri trong hép chira.
Bao quan mau & ngan mat t lanh (4 — 8°C).

b. Phén tich mau V
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w
- Pha thang mau tw nhién:

LAy 10 6ng nghiém cling c&, danh sb tir 0 - 9, tién hanh pha theo bang

sau:
S6 6n

~ %M o 1 23|45 |6 |7]|8]|69
Dung dich
Dung dich tiéu
chuan 1mL = 0 |01]025/05(075| 1,0 (125]| 15 [2,00| 2,5
0,02mg NH3
Nwéc cat (mL) 5 149 |475| 45 |425| 4,0 [3,75]| 3,56 |3,00| 2,5

Thubc thlr Nessler
(giot)

Ham lwong NH3

(mg) 0 |0,002| 0,005 | 0,010 | 0,015 | 0,020 | 0,025 | 0,030 | 0,040 | 0,050
mg '

Thang mau nay c6 thé dé dwoc 2 ngay trong phong thi nghiém.
- Phéan tich m&u:

Cho 5mL dung dich da hap thu amonia vao éng nghiém, thém 5 giot
thudc thir Nessler. Lac déu réi dem so mau cung thang mau.

2.4. Tinh két qua:

Néng dé amonia trong khéng khi dwgc tinh theo cong thirc sau:

a.b
G
v. Vo

Trong d6:

- C: Nong d6 amonia trong khéng khi (mg/L).

- a: Ham lwong amonia trong 6ng thang mau (mg).

- b: Téng thé tich dung dich hap thu (mL).

- v: Thé tich dung dich hép thu lay ra phan tich (mL).

- Vo: Thé tich khong khi 1y mau quy vé diéu kién tiéu chuan (L).

ﬂ/
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Phu luc 6
KY THUAT XAC BINH ANILIN (CsHsNH2) -
PHUWONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cla Bo truéng B6 Y té)

1. Nguyén ly

Anilin trong khéng khi dwoc hap phu vao trong tuyp chit hdp phuy
silicagel co bd loc soi thdy tinh da dwoc xi Iy acid sulfuric. Sau d6 mau
duwoc giai hap bang dung méi thich hop rdi bom 1&n hé théng séc ky khi theo
mot chwong trinh nhiét do 1o ¢4t phu hop. Qua trinh riva gidi mau phan tich
ra khoi cot tach dwoc phat hién bang detector FID, tin hiéu dwoc ghi lai bing
sac ky db. Trén co s& d6 16n clia dién tich hay chidu cao pic clia mau thir va
chudn, thé tich m&u khéng khi da Iy, tinh dwoc néng d6 anilin c6 trong mau
khi dem phan tich.

2. Phwong phap

2.1. Loai mau: Khi.

2.2. Thiét bj, dung cu:
- B6 chubi lady mau:

Bo loc soi thuy tinh, 37mm (Gelman ho&c twong dwong) dwoc xi ly
bang H2SO4 0,26N trong casset polystyren.

Ong hép phu (6ng than hoat tinh): Dai 11cm, dwdng kinh ngoai (OD)
8mm, c6 chtra hai phan silicagel (trwéc: 520mg; sau: 260mg) ngan cach va
gitk lai bang nut xép polyurethan. Mét nut len thuy tinh silylated & phan dau
trwéc va nut x6p urethan & phan dau sau. Ong nay co ban sin.

- May lay méu, lwu lwong 0,2L/pht.

- May séc ky khi, FID, may tinh va cot sic ky.

- Bé siéu am.

- Cac lo tiém mau tw déng, nap c6 l6t mang ngan PTFE.
- Lo 4mL vé&i ndp xoay.

- Xy lanh 10uL va céc c& khac néu can, chia vach t&i 0,1pL.

- Cac binh dinh mtc c& khac nhau. j/
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- Cac pipet c& khac nhau.
2.3. Héa chét va thuéc thie:
- Anilin (CsHsNHz2), tinh khiét.
- Ethanol (C2HsOH), loai s&c ky.

- Acid sulfuric (H2SQ.), cép thubc thir tinh khiét, 0,26N. Pha loang 1,5
mL dung dich H2SO4 36N dén 200mL v&i nwéce khiy ion.

- Dung dich chuan géc anilin, 102,2mg/mL. Pha loang 1mL anilin dén
10mL v&i ethanol.

- Heli, da tinh khiét.

- Khi hydro, tinh khiét.

- Khéng khi da nén, loc.

Chu y dac biét: Anilin 1a chat doc c6 thé gay ung thuw.
2.4. Cac bwérc tién hanh
2.4.1. Ldy méu

- L3p rap bd chubi ldy mau, ndi bd loc casset c6 ng hap thu véi may
ldy mau bang 6ng mém.

- LAy mau & lwu lwong 0,2L/phat. Téng thé tich 1y mau 5 — 50L.
2.4.2. Biéu kién sac ky

- Nhiét @6 buéng bom mau: 250°C.

- Nhiét dé detector: 300°C.

- Nhiét d6 cot tach: Tang tlr 35°C té&i 150°C (tbc d6 tang 8°C/phut).

- Thé tich bom méau: 1pL.

- Téc a6 khi mang heli: 2,4mL/phtit.

- C6t mao quan dai 30m, dwong kinh trong (ID) 0,32mm, 16p film 1um,
(Rtx hoac twong dwong).

- Giai hap: 2mL ethanol.
2.4.3. Xay dung dwong chuén va kiém soat chét luong
- Dung dich chuén cla anilin, trong ethanol.

b
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- Chuan hang ngay véi day it nhat sau ndng d6 chuan lam viéc trén gici
han quan tam.

a. Thém moét lwgng da biét cta dung dich chudn gbc vao ethanol trong
binh dinh m&rc 10mL va pha loang t&i vach.

b. Phan tich cung v&i mau thir va mau tring.
c. Chuan bj d6 thi chuan (cla dién tich pic véi lvong ug anilin).

- Xac dinh d6 thu hoi (R) it nhat mét 1an cho mai 16 cac bb loc soi thiy
tinh va hiéu qua gidi hap (DE) cho tirng 16 éng hép thu silicagel dung d& lay
mau trong gi&i han chuan.

a. Chuan bi ba bd ldy mau tai méi mtc clia day 6 ndng dd chuén va ba
mau tréng.

b. Tiém mo6t mét lwong da biét clia dung dich chuan géc, truc tiép Ién bd
loc soi thiy tinh 37mm d& x& ly acid sulfuric va Ién phan chat hap thu phia
trwdre clia méi tuyp silicagel.

c. D& bo loc va cac éng can bing khéng khi trong vai phit, sau dé day
nép cac dau clia 6ng va casset va dé qua dém.

d. Gidi hap va phan tich clng v&i cac chuén lam viéc.
e. Chuan bj d6 thj cia R va DE (hiéu qua giai hap) véi g anilin da thu
hoi.

- Phén tich 3 mau mu spikes kiém soat chat lwong va 3 mau phan tich
spikes dé dam bdo rang db thj chun R, va db thj hiéu qua gii hap & trong
kiém soat.

2.4.4. Phan tich méu

- B4t cac phan hap phu phia trwéc (bao gém ca nit béng thiy tinh) va
phia sau cla méi 6ng lay mau trong cac lo 4mL riéng biét. Loai bé nut xdp.
Thao bd loc sgi thuy tinh tir casset va dat trong lo 4mL.

- Thém 2mL ethanol t&i méi lo va déng nap.
- Dat cac lo trong bé Iac siéu &m 60 phut dé tro gitp gidi hap.

- Chuyén 1mL mAu I6ng dén lo clia tiém mAu tw dong va gén nép ép.
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_ Dt ché do may séc ky khi nhw muc 2.4.2. Diéu kién sac ky. Tiém 1uL
phan mAu thir bing tay s& dung ky thuat ddy dung méi hodc bang tiém mau
tw déng.

Chu y: Néu dién tich pic vwot trén gi¢i han tuyén tinh cla cac chuén lam
viéc, pha loang v&i ethanol, phan tich lai va ap dung hé sb pha loang thich
hop trong tinh toan.

- Po dién tich pic.

2.5. Tinh toan két qua

- Xéac dinh khéi lwong, ug (4 hiéu chinh R d6 thu hoi) clia anilin da tim

dwoc trén bo loc soi thay tinh (Wri) mau thir va bd loc soi thay tinh (Bri)

mau trang.

Tinh ndng do, Cru, ctia anilin trong thé tich khéng khi d4 lay mau, V (lit):

(WFEi— Bril)

Cril = , (mg/m3)
\Y

Trong dé:

Cri: Nong d6 anilin trong khéng khi (mg/m?).

Wei: Khéi lweng anilin trén bd loc sgi thay tinh mau thi (ug).

Bri: Khéi lwong anilin trén bo loc soi thly tinh mau tréng (ug).

V: Thé tich khéng khi da 14y mau (L).

Chu y: S dung céng thire trén dé tinh toan mau dinh va bam trén da, néu
thu thap dwoc.

- Xac dinh khéi lweng, pg (da hiéu chinh DE xac dinh hiéu qua gidi hap)
clia anilin 3 tim dwgc trong phan silicagel phia trwéc 6ng mau (W;) va phia
sau 6ng mau (Ws) va trung binh phan hap phu méau trdng phwong tién phia
trwdc 6ng (Br) va phia sau éng (Bb).

Ghi chi: Néu W, > Wy/10, thong bao c6 sw qua tai 6ng ldy mau va cé
thé méat mau.

Tinh ndng dd Csa, cla anilin trong thé tich khéng khi da 1y mau, V (L):
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(Wt + Wh — Bt — Bp)

Csc = (mg/m3)

Trong d6 :

Cse: Nong d6 anilin trong thé tich khong khi da lay mau (mg/m?3). (Trong
trwong hop ding 6ng hép thu silicagel).

Wi Khoi lwong anilin trong phén silicagel phia trwéc éng mau (ug).

Ws: Khoi lvgng anilin trong phan silicagel phia sau dng mau (ug).

Bt Khéi lwong trung binh anilin trong phan hdp phu mau tring phia trvec
6ng (Hg).

Bo: Khdi lwgng trung binh anilin trong phdn h&p phu mau tring phia sau éng

(MQ).
V: Thé tich khéng khi da l1ay mau (L).

Ghi chu: sG: silicagel.
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Phu luc 7
KY THUAT XAC PINH ARSENIC (As) VA HQP CHAT -
PHUONG PHAP PHO HAP THU NGUYEN TU (AAS)

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia Bo trudng B Y té)

1. Nguyén ly

L4y mau arsenic va hop chat trong khéng khi bang gidy loc ester
cellulose. Sau d6 v6 co héa mau bang hén hop (acid nitric dac, acid sulfuric
dac va acid perchloric d&c) t¢i khi dwoe dung dich trong sudt. Do trén may
quang phé hap thu nguyén tlr & bwéc séng 193,7nm. Ty & dd hap thu quang
trong vung tuyén tinh va ndng d6 arsenic trong mau chuan sé tinh toan dwoc
két qua phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- Gidy loc ester cellulose, ¢& 16 loc 0,8um, dwdng kinh 37mm.
- Casset dé chira giay loc.
- May lay mau, lvu lwong 1 — 3L/phat.
- May quang phd hép thu nguyén t.

- Binh dinh mdc, cbc thdy tinh chiu nhiét, dng tuyp dwng mau, pipet cac
thé tich.

- Bép dién.

Ghi chi: Tt ca dd thuy tinh dwoe lam sach v&i acid nitric d3c trwéc khi
str dung va rira k§ v&i nwéc cat hodc nwéc khiy ion.

2.3. Hoa chat, thuéc thir:
- Acid nitric (HNO3) déc, siéu tinh khiét.
- Acid hydrochloric (HCI) d&c, siéu tinh khiét.
- Acid sulfuric (H2S04), dac.
- Acid perchloric (HCIO4), dac.
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- Dung dich chuan géc, 1000mg/mL. C6 thé& dung chuan gbc ban sdn
hoac hoa tan 1,320g As.Os; chudn ban dau trong 25mL KOH 20% (kl/tt).
Trung tinh hoa véi HNOs 20% (tt/tt) t¢i diém dirng, chi thi phenolphtalein.
Thém 10mL HNO3 d&c va pha lodng t&i 1L vé&i nwée cat hoac nwéc khir ion.

- Hon hop vé co héa: pha hdn hop (HNOs : HaSOy - HCIO4) theo thé
tich v&i ti 1€ 1a (3:1:1).

- Hydrogen (Ha).

- Argon (Ar).

- Nwéc cat hodc nwéc da khi ion.

- Natri borohydrid (NaBHs), dang vién.
- Khi nén.

Ghi chd: Arsenic la chat gay ung thw, can x& Iy phit hop. Thuc hién pha
mau acid perchloric trong ta ht.

2.4. Cac buwérc tién hanh:
2.4.1. Ldy méu

Lay mau khéng khi véi lwu lwgng 1 — 3L/phat. Thé tich khong khi cin
|4y ttr 30 - 1000L.

2.4.2. /6 co héa gidy loc
- Chuyén gidy loc da hap phu mau vao cbc thay tinh chiu nhiét,

- Thém 5mL hén hgp vé6 co héa (3mL HNOs dam dic: 1mL H.SO.
dac,1mL HCIO4 dac).

- Bun trén bép dién & nhiét d6 140°C cho dén khi dung dich khéng mau.
- Thém 1mL HNO3 dac hoac nhé tirng giot HCIO4 70%.

- Tiép tuc dun trén bép dién & 140°C cho dén khi xuat hién khoi SO,
dac.

- D& mat dung dich.
- Chuyén Iwong dung dich trén vao binh dinh mirc 25mL.

- Pha lo&ng t&i vach bang nuwéc cét da khi ion. Pay la dung dich mAu
dé xac dinh arsenic va hop chat bing phwong phap quang phé hap

thu nguyén tu. /V
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2.4.3. Piéu kién phén tich

- Ky thuat: hap thu nguyén t&, ngon [lra sinh arsin.
- Chét phan tich: arsenic.

- Tro hoa: 3mL HNOs dam dic; 1mL H2SO4 dac, 1mL HCIO4 dac,
140°C.

- Dung dich cudi: 25mL H2S04 4%.
- Ngon Itra: Hydrogen — argon.
- Bwéc séng: 193,7nm.
- Hiéu chinh dwéng nén: lién tuc D2 hodc Hz.
- Chuan: Dung dich chuan As trong H2S04 4%.
- Gidi han: 0,05 — 2,0ug méi mau.
- Gi6i han phat hién wéc tinh: 0,02ug méi mau.
- Do chinh xac (Sr): 0,11.
2.4.4. Hiéu chudn va kiém soét chét lvong
- Chuén bi day cac chuén lam viéc:

Ttr dung dich gdc arsenic c6 néng dé 1000pg/mL pha dung dich lap
dwdng chudn co ndng do dao dong tir 0,2 - 8ug As/100mL bang dung dich
H.SO4 4%. Phan tich cac néng dd chuan song song vé&i mau trdng va mau
thir.

- Phan tich m&i 16 10 mau thie thi xen 1 mau chuén.

- D& kiém tra d6 thu hdi tin hiéu phan tich, méi 16 10 mau thtr dung 1
mau trang.

2.4.5. Do trén may

- D3t ché do6 may quang phd hap thu nguyén t& phiu hop véi khuyén
cao clia nha san xuat va cac diéu kién trén muc 2.4.3.

2.4.6. Phén tich mau
- Thiét 1ap may tao arsin theo hwéng dan clia nha san xuét.

- Dung pipet hut 5mL mét phan clia 25mL mau thtr vao binh sinh arsin.

VA

- Thém 25mL nwéc cat hodc khiy ion, 3mL HCI dac va trén ky.
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- NGi binh v&i hé théng sinh (arsin).

- Bwa 1 vién don natri borohydride ho&c dung dich natri borohydride
vao dung dich mau.

- Cho phép cac chat khi dé& tuén vao ngon Itva clia may hap thu nguyén

tw.
- Ghi @6 hap thu may dang doc.

Chi y: Néu céc gia tri d6 hap thu ctia mau thir & bén trén pham vi tuyén tinh
cla cac dung dich chuan thi phai pha loang dung dich th ho&c st dung mot
phan nhé hon, phan tich lai va st dung hé sé pha loéng thich hgp trong tinh
toan.

2.5. Tinh toan két qua:

Nong dé arsenic trong khong khi dwec tinh theo céng thire:

(Sc.Vs — Cb.Vb)

C= (mg/m?3)

Trong doé:
C: Nong d6 hoi khi arsenic trong khéng khi (mg/m?3).

Sc: Nong do arsenic trong dung dich mau thiy twong rng v&i dwong
chuan (ug/mL).

Cb: Nong d6 arsenic trong dung dich mau tring twong tng véi dwéng
chuan (ug/mL).

Vs: Thé tich dung dich hap thu (mL).
Vb: Thé tich dung dich m&u trdng (mL).
V: Thé tich khong khi ldy mau (L).
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Phu luc 8
KY THUAT XAC PINH ARSIN (AsHs) -

PHUONG PHAP PHO HAP THU NGUYEN TU (AAS)

(Ban hanh kém theo QCVN 03 :201 9/BYT ngay 10 thang 6 nam 2019
ctia Bo truéng B6 Y té)

1. Nguyén ly

L4y mAu arsin trong khong khi bang éng hap phu chira san than hoat.
Sau d6 giai hap, do trén may quang phé hép thu nguyén t& & buwdc song
193.7nm. Dwa vao d6 hap thu ciia mau, cac mau chuan, cac mau trang, thé
tich khéng khi 14y mau, tinh dwoc ndng dd arsin trong trong mau phan tich.

2. Phwong phap
2.1. Loai m3u: Khi.
2.2. Thiét bj, dung cu:
- May lay mau, Iwu lwvgng 0,01 - 0,2L/phut.

- P4u 1y mAu (6ng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, dau han kin, c6 chira hai phan clia than vé
dira da hoat hoa (trwéc: 100mg; sau: 50mg) ngan cach béi mét nut x6p
urethan 2mm. Mot ndt len thuy tinh silylated & phan dau trwdc va nat xop
urethan 3mm & phan dau sau. C6 thé si¥ dung 6ng ban san.

- May quang phd hap thu nguyén t& v&i 16 than chi, 6ng khong nhiét
phan, hiéu chinh nén va dién cwc phong dién (va cung céap dién) hodc dén
catot réng cho arsenic.

- Binh dinh me 1L va 100mL.

- Micropipet 5 dén 500pL.

- Ong ly tam 10 ho&c 15mL.

- Bé lac siéu am.

- May ly tam.

- Xy lanh 0,1mL, chia vach t&i 0,1uL.
2.3. Hoa chét, thuéc thie:

- Nwéc cat hoac nwée khiy ion. %
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- Acid nitric (HNO3) d3c.
- Acid nitric (HNO3) 0,01M. Pha loang 0,4mL HNO3 d3c t¢i 1L véi nuée

z
A

cat.

- Dung dich géc arsenic 1000ug As(lll)/mL: Chudn ban sin hoac hoa
tan 1,322g thubc ther As,03 khan trong 100mL HNOs 0,1M, pha loang t&i 1L
v&i HNO3 0,1M.

- Dung dich chuan géc, Tug As(lll)/mL pha loang 0,1mL dung dich géc
arsenic (1000ug As (1I1)/mL) t&i 100mL v&i HNO; 0,01M. Pha khi dung.

- Dung dich nickel nitrat [Ni(NOs3)2] 1000pg Ni/mL: Chuin hap thu
nguyén tlr nickel ban san hoic hoa tan 3 ,112g Ni(NOz), thubc thir khan trong
100mL HNOs 0,1M, pha loang t&i 1L véi nwée.

- Argon (Ar) 1éng.

- Arsin (AsHs) 99%, hoadc hén hop trong nitrogen.

Chu y: Arsenic la chat doc gay ung thw, can xi Iy trong td hut.
2.4. Cac buwére tién hanh:
2.4.1. L&y mdu

- Bé cac dau 6ng than hoat tinh ngay trwéc khi st dung, cim vao éng
mém ndi véi may 14y mau.

- Lay mau & Iwu lvgng 0,01 - 0,2L/phat; tbng thé tich Idy m&u 0,1 - 10L.

- Sau lay mau, day nap éng ldy mau va dong géi an toan d& van
chuyén.

2.4.2. Biéu kién phén tich
- Ky thuat: Quang phd hép thu nguyén ttr, 16 graphit.
- Chét phan tich: Arsin.
- Giai hap: 1mL HNO3 0,01M; 30 phut trong bé siéu am.
- Ma tran: Ni%*, 1000ug/mL.
- Bwde song: 193,7nm, hiéu chinh D2 hodc Ha.

- Lo graphit: Chay khé 40 gidy & 110°C; CHAR: 15 giay & 1200°C:
nguyén tir hoa 7 giay & 2540°C.

- Tiém: 50uL.
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- Chuén: Dung dich chuén As trong HNO3 0,01M v&i 10mg than hoat.
- Gi¢i han: 0,01 - 0,3ug/mau.
- Gigi han phat hién wéc tinh: 0,004pg/mau.
- D6 chinh xac (Sr): 0,06 - 0,012 t&i 0,11pug/mau.
2.4.3. Chuén bj méu tht

- D4t phan chét hap phu phia trwéc va phia sau clia 6ng lay mau trong
cac éng ly tam riéng ré. Thao bong thuy tinh va cac nut xép khéi dng than
hoat.

- Thém 1mL HNO; 0,01M vao cac 6ng, day nap.
- Khudy 30 phut trong mét bé siéu am.
- Ly tam tirng 6ng.

2.4.4. Hiéu chuédn va kiém soét chét lurong

Hang ngay, chuan véi it nhat 6 ndng dd hiéu dung tr 0,004 t&i 0,3ug
arsenic méi mau.

a. Cho 1 lweng dung dich chuén géc da biét vao éng ly tam chira 100mg than
hoat, thém HNO3 0,001M cho vira da 1mL.

b. Phan tich cac éng chuan déng thoi véi nhirtng mau trdng va méau thir (theo
cac bwéc do trén may). C¢ 5 mau thi lai phan tich lai cac chuan dé kiém tra
do tréi tin hiéu cua thiét bi.

c. Chudn bj d4 thi chuan (d6 hap thu so v&i pg arsenic).

X&c dinh hiéu qua giai hap (DE) it nhat 1 1&n cho méi 16 than hoat da st dung
dé 1y méu trong gi¢i han 0,004 t&i 2ug arsenic méi mau. Cach 5 mirc néng
d6 thi chuan bi 3 6ng thir va 3 bng trang.

a. Thao bd phan hap phu phia sau clia éng trang.

b. Tiém mét lwong da biét khi arsin tinh khiét (hodc mét hén hop khi chudn
arsin) trwec tiép vao phan hap phu phia trwdc véi mot xy lanh microlit.

c. Pay nap bng, cé thé dé qua dém.

d. Gidi hdp nhw phan trén va phan tich cung véi cac éng chuén (theo cac
bwéc do trén may).

e. Chuan bj d6 thj cia DE (hiéu qua giai hap) v&i ug arsenic thu hdi. M
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Phén tich 3 mirc nong d6 dé kiém soat chat lwong, dam bao dd thi
chuén chinh xac.

2.4.5. Bo trén may

- D4t ché d6 may quang phéd va 16 graphit ph hop véi khuyén cao cla
nha san xuét va cac diéu kién & muc 2.4.2. Didu kién phén tich.

- Tiém 50puL mau thir hoac mau chuén, tiép theo Ia 50pL dung dich
nickel nitrat trwéc khi bat dau chwong trinh phan tich; do dién tich pic.

Cha y: Néu d6 hép thu m3u thk ndm ngoai khodng tuyén tinh clia cac
chuén, pha loang v&i HNO; 0,01M, phén tich lai va ap dung cac hé sé pha
lo&ng thich hop trong tinh toan.

Giam sat d6 Iap lai cta dién tich pic cho m6t chuan trong sudt qua trinh
do. Néu két qua that thwong, t6i wu hoa théng sé may va thay thé éng than
hoat.

2.5. Tinh toan két qua:

- Xac dinh khoi lwong ug cla arsin trong cac phan hap phuy treéc (W)
va sau (Wb) mau thtr va trung binh cac phan hap phu trwéc (Bf) va sau (By)
mau trang bang viéc nhan voi khéi lwgng clia arsenic da tim dwoc cho méi
phan nay véi 1,024 (MW cla arsin /MW ciia arsenic).

Lwu y: Néu Wy > Wi/ 10, théng tin ¢ sw qua tai va co thé xay ra mét mau.

- Tinh ndng d6 C, cda arsin trong thé tich khong khi da 14y, V (L):

Wi+ Wp- Bt- Bp
C= (mg/m?3)

Trong do6 :

C: Nong dd hoi khi arsin trong khong khi (mg/m?3).

Wi Khéi lwong cla arsin trong phan hap phu trwedc éng I1ay mau thiy
(k).

Ws: Khoi lwgng cia arsin trong phan hap phu sau éng Iay mau thir (ug).

Br. Khéi Iwgng trung binh cla arsin trong cac phan hip phu trwéc éng

ldy mau trang (ug).
. /-
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By: Khéi lwong trung binh clia arsin trong cac phan hap phu sau ong lay

mau trang (ug).
V: Thé tich khéng khi lay mau (L).
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Phu luc 9

KY THUAT XAC BINH BENZEN (CsHs) —

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cda Bo truéng Bo Y té)

1. Nguyén ly

Benzen trong khéng khi dwoc hdp phu vao trong éng than hoat tinh.
Sau d6 mau duoc giai hdp bang dung méi thich hop rdi bom Ién hé théng
sac ky khi theo mét chwong trinh 16 c6t phi hop. Qua trinh rira gidi mau
phan tich ra khéi cét tach dwoc phat hién bang detector FID, tin hiéu dwoc
ghi lai bang sac ky d6. Trén co s& d6 Ion clia dién tich hay chidu cao pic clia
mau thlr va chudn, thé tich khong khi da lay mau, tinh dwoc néng do
benzen.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- May lay mau, lwu lwong 0,01 - 1L/phut.

- Pau lay mau (6ng than hoat tinh): Dai 7cm, dwong kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, dau han kin, ¢6 chira hai phan cua than vé
dira da hoat hoa (trwdc: 100mg; sau: 50mg) ngan cach b&i mét nat xép
urethan 2mm. Mét nit len thuy tinh silylated & phan dau truwéc va nut xép
urethan 3mm & phan dau sau. C6 thé st dung dng ban sin.

- Binh dinh m&c 10mL, 100mL.

- Pipet 1mL, 5mL, 10mL.

- Xy lanh 10uL va 25pL.

- Ong dong 1L.

- Lo 2mL.

- Can phan tich, dé chinh xac 0,1mg.

- May s&c ky khi, detector FID, cot séc ky.

2.3. Héa chét va thuéc thie: /&
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- Thém 2mL HCI d&c (1&p lai hon 2 1an), dun trén bép dién & nhiét do
140°C cho dén khi thé tich duoc gidam xuéng téi 0,5mL (khéng cho cac dung
dich bi khé & bét ky th&i diém nao).
- Lam maét dung dich va thém 10mL nwéc cét.

- Chuyén lwgng dung dich vao binh dinh mtrc 25mL, pha loéng t&i vach
bing nwéc cat.

2.4.4. Hiéu chuén va kiém soét chét luong

- Hiéu chun hang ngay véi it nhat 6 nong do chét chuan. Thém 1
lvong da biét (0 dén 30pg Cd vao mdi mau) dung dich chuén gbc vao binh
dinh mirc 100mL va pha lodng dén vach bang HCI 0,5N.

- Phan tich cac mau chuan song song véi mau trng va mau thi.

- Chuan bj @ thi chudn cla d6 hép thu so V&i ndng d6 dung dich
(ug/mL). |

- C& 10 mau thr lai bom mdt mau chuan @& kiém tra d6 tréi tin hiéu
may.

_ Ct& 10 mAu thir lai kidm tra @6 thu hdi véi it nhét 2 mau trang.

- Str dung phwrong phap b sung chét chudn dé kiém tra nhiéu.
2.4.5. Do trén may

- Pat ché d6 may quang phé phi hop véi khuyén céo cia nha san xuét
va céac diéu kién trong muc 2.4.2.

Chti . Néu cac gia tri do hap thu ca mau thi & bén trén pham vi tuyén tinh
ciia cac dung dich chudn, pha loang dung dich thte véi HCI 0,5N, phan tich lai,
va st dung hé sb pha loang thich hop trong tinh toan.

2.5. Tinh toan két qua:

Nbng dd cadmi trong khong khi duoc tinh theo cong thure:

(Cs.Vs — Cb.Vb)
C= (mg/m?d)
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Trong do:
C: Néng do hoi khi cadmi trong khéng khi (mg/m?3).
Cs: Nong d6 cadmi twong (rng véi dwdng chudn (ug/mL).

Cb: Nong d6 cadmi trong mau trdng twong (*ng v&i dwdng chudn
(Hg/mL). .

Vs: Thé tich dung dich hap thu (mL).

Vb: Thé tich dung dich mau trédng (mL).

V: Thé tich khéng khi ldy mau (L).
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