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):

; g



QCVN 03 :2019/BYT
e ———— i e

(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.

45



QCVN 03 :2019/BYT
e ——— bl

- 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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Phu luc 12
KY THUAT XAC DINH CARBON DIOXIDE (COx) -

PHUONG PHAP CHUAN DO

(Ban hanh kem theo QCVN :2019/BYT ngay thang nam 2019
clia B truéng B6 Y té)

A. Phwong phap hép thu bang barit
1. Nguyén ly:
Carbon dioxide tac dung v&i bari hydroxide tao thanh tta bari carbonat.
CO; + Ba(OH)2 = BaCOs + H20
Dura vao nguyén téc trén, cho khéng khi cé carbon dioxide tac dung V&
mét lwong bari hydroxide, chudn @6 lai lwgng bari hydroxide thira béng acid
oxalic.

Ba(OH), + HOOC-COOH = Ba(COO0)2 + 2H20

Biét dwoc lwong bari hydroxide thira sé tinh dwoc lwong bari hydroxide
da tac dung va do dé tinh dwgc ndng dd carbon dioxide trong khdng khi.

2. Quy dinh chung:
- Héa chét theo TCVN 1058 — 78.
- Nuwéc cét theo TCVN 2117 = 77.

3. Phwong phap xac dinh
3.1. Loai mau: Khi
3.2. Trang thiét bj, dung cu:

- Chai 1000mL, 500mL, nut thiy tinh (rra sach, ngam vao dung dich
sulfochromic trong 5 gi®, sau ria lai, trang nwéc cét, sdy kho, dé ngudi va
day nut ngay).

- Bom cao su 100mL.

- Buret 25mL.

- Pipet 5, 10, 20mL.

- Binh nén 250mL.

- Can phéan tich d6 chinh xac 0,1mg.
3.3. Hoa chét, thuéc thir:

- Bari hydroxide Ba(OH)2.H20.
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- Bari chloride (BaCly).

- Acid oxalic (H2C204.2H20).

- Phenolphthalein (C20H1404).
Chuan bj dung dich thir:
+ Dung dich barit:

- Cén bari hydroxide Ba(OH)2.H20:1,40g.

- Bari chloride: 0,08g.

- Pha trong nwéc cét, thém vao vira di 1000mL.
+ Dung dich acid oxalic:

- Can 0,569 acid oxalic pha vira di 1L nwéc cét.

- 1mL dung dich twong dwong véi 0,1mL carbon dioxide.
+ Dung dich phenolphthalein 0,1%:

- Can 0,1g phenolphthalein pha trong 100mL cén methanol (CH3OH)
90°.
3.4. Ldy mau, bdo quan va van chuyén méu
- L&y méu:
Mang chai d&n noi ldy mau, bom khéng khi vao chai gép 6 l1an thé tich

chai. Xong rét vao 20mL dung dich barit, Iac déu (cé thé cho barit sau khi
mang vé phong thi nghiém). Day nat kin. Lac. M&i diém Iay 2 m3u song song.

- Van chuyén méu:

Van chuyén mau bang cac phwong tién phu hop, mau phai dwoc dat
trong cac thung cirng bdng chét déo hodc kim loai dwoc chén 16t can than,
tranh dé v&.

- Bao quan:

Néu chwa phan tich ngay dwoc thi nén béo quan mau trong ti mat & 4 -
8°C.

3.5. Cac bwérc tién hanh:
Phén tich mau tha:

Sau 4 gid ldy ra 10mL cho vao binh nén, nhé vao 4 giot
phenolphthalein va chuédn d6 véi dung dich acid oxalic. Ghi N mL dung dich
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acid oxalic da dung.

Ghi chui: Trong tredng hop khong xuét hién mau hong, lam lai véi barit
gAp ddi (40mL) hodc chuyén sang xac dinh bang phuong phap hép thu bang
bari saccharat.

3.6. Tinh két qua:

N&ng d@o carbon dioxide trong khong khi dwoc tinh theo cong thirc sau:

(N-n).0,1. b. 1000

a.(V-v)
Trong do6:

C: Néng dé carbon dioxide trong khéng khi (%o).
V: Thé tich chai (mL).

v: Thé tich dung dich barit cho vao chai (mL).

a: Thé tich dung dich barit d hap thu carbon dioxide dem chuan @6 (10mL).

b: Thé tich dung dich barit cho vao chai (20mL).

- N: Thé tich dung dich acid oxalic dem chuan d 10mL dung dich barit doi
chirng.

- n: Thé tich dung dich acid oxalic dem chuén d6 10mL dung dich barit phan
tich.

B. Phwong phap héap thu béng bari saccharat
1. Nguyén ly:

Carbon dioxide h&p thu vao dung dich bari saccharat, sau d6 chuan do
lai lvong thira clia dung dich hép thu bang acid oxalic. Tt &6 tinh ra nong do
carbon dioxide trong khéng khi.

2. Quy dinh chung:
- Héa chét theo TCVN 1058 — 78.
- Nwérc cét theo TCVN 2117 - 77.
3. Phwong phap xac dinh

3.1. Loai mau: Khi.
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3.2. Trang thiét bi, dung cu:
- May lay mau, lwu lwong 0,1 - 2,5L/phut.
- Ong hép thu kiéu Gelman.
- Buret 25mL.
- Pipet 5, 10 va 20mL.
- Binh nén 10 mL - 250mL.
- Can phan tich d6 chinh xac 0,1mg.
3.3. Hoa chat, thuéc thi:
- Bari hydroxide: Ba(OH)2.H20.
- Acid oxalic (HOOCCOOH).
- Saccharose (C12H22011).
- Phenolphthalein (C20H1404).
- Ethanol 90° (C2HsOH).
Chuan bi dung dijch tha:

- Dung dich phenolphthalein 1%: Can 0,1g phenolphtalein pha vao
100mL ethanol 90°.

- Dung dich acid oxalic: Can 5,632g acid oxalic (H2C204) pha vao trong
1 lit nwéc cat (1ml twong dwong véi 1mL carbon dioxide khi).

- Dung dich bari saccharat (dung dich h&p thu): Nghién 10g bari
hydroxide, 20g saccharose @& tao thanh mét hén hop bét, thém vao mét phan
nwéc cat dun Am (40°C). Pha loang thanh 1L va loc. Trwéc khi dung, chuén
dd lai bang dung dich acid oxalic.

3.4. L4y mau, bdo quan va van chuyén mau
- Lay méu:

L&y 2 éng hép thy, mdi éng chira 10mL dung dich bari saccharat (da
chudn) va thém 2 giot phenolphtalein. L&p nédi tiép. Hut khong khi véi lvu
lwong 0,1L/phit. Téng thé tich 1ay mau 1 - 2L.

- Bdo quan:

Db dung dich da hap thu khéng khi vao binh nén va day nut kin. Bao
quan binh nén chira mau khéng bj va dap, tranh @b vo. Bao quan mau & nhiét
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dd 4 - 8°C trong phong thi nghiém.
3.5. Cac bwérc tién hanh:

Phan tich mau the:

LAy cac binh nén dyng mau ra. Chudn dd béng acid oxalic dén hét
mau.

3.6. Tinh két qua:
Ndng d6 carbon dioxide trong khéng khi dwoc tinh theo céng thirc sau:

(N-n)x 0,1 x1000
C=

\'
Trong do:
- C: Néng dd carbon dioxide trong khéng khi (%o).

- N: Thé& tich dung dich acid oxalic dem chuédn d& 20ml dung dich bari
saccharat ban dau (mL).

- n: Thé tich dung dich acid oxalic dem chuan d6 dung dich bari saccharat
da hép thu carbon dioxide (mL).

_ - V: Thé tich khéng khi da Iy mau (mL) quy vé diéu kién tiéu chuan 25°C,
760mmHg).
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Phu luc 13
KY THUAT XAC DPINH CARBON DISULFIDE (CS2) -

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN :2019/BYT ngay thang nam 2019
cua Bo trudng BO Y té)

1. Nguyén ly

Carbon disulfide trong khéng khi dwoc hdp phu vao trong tuyp chét hap
phu than hoat tinh. Sau d6 mau dwoc gidi hap bing dung méi thich hop roi
bom 1&n hé thdng sac ky khi theo mét chwong trinh nhiét d6 16 cét phu hop.
Qua trinh rira gidi mau phan tich ra khéi cot tach dwoc phat hién bang
detector Sulfur FPD, tin hiéu dwoc ghi lai bang séc ky d6. Trén co s& do Ion
clia dién tich hay chiéu cao pic ciia miu thir va chuén, thé tich mau khéng
khi da lay, tinh dwoc néng do carbon disulfide c6 trong mau khi dem phan
tich.

2. Phuong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:

- Bo lay mau:

+ Ong kho: Ong thuy tinh, dai 7cm, dwdng kinh ngoai (OD) 6mm, dwong
kinh trong (ID) 4mm, ph&n don 270mg hat natri sulfat khan gitra hai nut béng
thuy tinh silylated. Phan nay loai bé d6 &m twong dwong vai 6L khong khi &
RH 100% va 22°C.

+ Ong hap phu (6ng than hoat tinh): Dai 7cm, dwong kinh ngoai (OD)
6mm hai dau han kin, day bdng nut nhwa, cé chira hai phan cla than hoat
(trwéc: 100mg; sau: 50mg) ngédn cach b&i mét nat x6p urethane 2mm. C6 thé
mua loai 6ng ban san.

- May lay mau, lwu Iwong 0,01 - 0,2L/phut.

- Tuyp PTFE, dwong kinh trong (ID) Smm.

- Chét 1am lanh, da dwgc dong tai (0°C).

- May s&c ky khi, FPD véi loc sulfur, may tinh va cét séc ky.

- Lo 25mL béng thay tinh, ndp c6 16t mang ngén PTFE.
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- Binh dinh mic 10mL.
- Xy lanh 10yuL, chia vach t&i 0,1uL.

- Cac pipet: 1uL - 100uL, 1mL, v&i qua boép pipet.
2.3. Héa chat va thuéc thie:
- Carbon disulfide (CSz), chat lwong sac ky.
- Toluen, tinh khiét sac ky.

- Dung dich chuén géc: 0,0253mg/pL. Pha lodng 0,253g CS2 (0,02mL &
20°C) t&i 10mL véi toluen. Chuan bj 2 chuan.

- Oxy, tinh khiét.

- Nito' ho&c heli, tinh khiét.

- Khi hydro, tinh khiét trwéc.

- Khéng khi da nén, loc , da nén.

Chu y dac biét: Carbon disulfide 1a déc hai va nguy hiém, chay nd
(diém chép chay -30°C), phai thao tac trong ti hét.

2.4. Cac bwore tién hanh
2.4.1. L4y mau

- Bé cac dau cla éng than hoat tinh ngay trwéc khi 1ay mau, cdm ndi
éng than hoat vao 6ng mém va néi véi may 1ay mau. Néi 6ng kho véi phan
phia trwéc clia bng than hoat bang éng PTFE (chiéu dai 20mm).

- LAy mau & lwu lwong 0,01 - 0,2L/phut, téng thé tich 14y mau 2 — 25L.

Lwu y: Sau khi lay mau, khéng thao 6ng khé khéi éng than hoat. Bay
mi cac ddu mé&. Déng goi an toan cho van chuyén. Bao quan mau & ti lanh
(0°C) dé& ngan chan CS; di chuyén dén phan sau.

2.4.2. Piéu kién sac ky
- Nhiét d6 budng bom mau: 150°C.
- Nhiét dé detector: 145°C.
- Nhiét d6 cét tach: 30°C.
- Thé tich bom mau: 5pL.
- Lwu lwong khi mang N2 hoac He: 20mL/phut.
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- Cot thay tinh, kich thwéc 2m x 6mm OD, OV-17 5% trén GasChrom Q
80/100 mesh hoac twong dwong.

- Gidi hap: 1mL toluen, d& 30 phuit.
2.4.3. Xay dung duong chuén va kiém soét chat liong
- Dung dich chuén clia CS,, trong toluen.
- Chuén hang ngay véi it nhat sau ndng do chuan lam viéc

a. Thém mét lwong da biét cla dung dich chuén géc vao toluen trong
binh dinh m&rc 10mL va pha loang t¢i vach dé chuén bj cac dung dich trong
gi®i han 0,02 t&i 0,5mg CS2/mL.

b. Phan tich cung v&i mau thtr va mau trang.
c. Chuén bi db thj chuén (cda dién tich pic v&i lwong ug CS,).

LUU Y: Detector FPD c6 gii han tuyén tinh nhd. C6 thé phai thém cac
chuan lam viéc.

Xac dinh hiéu qua giai hap (DE) it nh4t mét 1an cho méi 16 than hoat
dwoc s dung cho lay mau trong giéi han quan tam. Chudn bj ba ng tai méi
mUrc chuén va ba mau trang.

a. Chuyén va thdo bd phan chét hdp phu phia sau cia éng 14y mau
trang.

b. Tiém mot lwong da biét (1 - 20uL) clia dung dich chudn géc, truc tiép
Ién phan chat hap thu phia trwéc véi mét xy lanh microlit.

c. Day nat 6ng. Dé yén qua dém.

d. Giai hap va phan tich cling v&i cac chuan lam viéc.

e. Chudn bj db thj clia DE (hiéu qua giai hap) véi ug CS» da thu héi,

- Phan tich 3 mau mu dé kiém soat chét lwgng va 3 mau phan tich dé
dam bao rang do thi chuén va dé thi hiéu qua gidi hap & trong kiém soat.

Chu y: O cac mire thép (< 0,1mg CS, méi mau), hiéu qua giai hap DE c6
thé thap va thay déi.
2.4.4. Phan tich mau

- Thao va loai bd 6ng khé. D&t cac phan hap phu phia trwéc (bao gdm
ca nut bong thdy tinh) va phia sau clia méi 6ng ldy mau trong cac lo riéng
biét. Loai bé nut bong thdy tinh va nut xbp & phia trwée va phia sau dng.
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- Dung pipet cho 1,0mL toluen t&i méi lo. Pay nap cac lo.

- Cho phép dé yén 60 phat véi thinh thoang 1ac khudy.

Luu y: Gir mau da dwoc gidi hdp va mau chuan khéi ngudn CS, dé
tranh 6 nhiém.

- D&t ché d6 may séc ky khi nhw muc 2.4.2. Diéu kién séc ky. Tiém phan
mau th(» bang tay st dung ky thuat ddy dung méi ho3c voi tiém mau tw dong.

Chu y 1: Thoi gian lwu cho carbon disulfide la khoang 30 phat, cé thé dwoc
rut ngan béi chwong trinh nhiét do.

Chu y 2: Néu dién tich pic vwot trén gidi han tuyén tinh cla cac chuan lam
viéc, pha loang mét phan mau da giai hdp véi toluen, phan tich lai va ap dung
hé sb pha loang thich hop trong tinh toan.

- Do dién tich pic.
2.5. Tinh toan két qua

- Xac dinh khoéi lwgng, ug (da hiéu chinh xac dinh hiéu qua giai hap) cla
CS> da tim dwoc trong phan hap phu phia trwdc éng mau (W) va phia sau
6ng mau (Ws) va trung binh phan hap phu miu trang phia trwéc éng (Br) va
phia sau éng (Bb).

Ghi chti: Néu Wy, > Wy/10, théng bao réng co sw qua tai éng 14y mau va
c6 thé méat mau.

Tinh ndng d6 C, clia CS trong thé tich khong khi da 1y mau, V (L):

(Wt + W, - Bt — Bb)
C= (mg/m?3)

Trong dé:
C: Nong dé CS; trong khong khi (mg/m3).
Wi Khéi lwong clia CS; trong phan hap phu trivéc dng mau thir (ug).
Ws: Khéi lwgng ctia CS: trong phan hap phu sau dng mau thir (ug).

Bt: Khéi Igng trung binh ctia CS, trong phan hép phu treéc éng mau

trang (ug).
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Bu: Khéi lwong trung binh clia CS; trong phan hap phu sau 6ng mau
trang (ug).
V: Thé tich khéng khi lay mau (L).
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Phu luc 14
KY THUAT XAC BINH CARBON MONOXIDE (CO) -

PHUONG PHAP SO MAU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
ctua B trudng Bo Y té)

1. Nguyén ly

Khi carbon monoxide tac dung voi paladi chlorid tao thanh paladi kim
loai nhw sau:

CO + PdClz + H20 = CO2 + 2HCI + Pd

Cho thubc thtr Folin-Ciocalteu véi paladi, thuéc thir sé bi khir chuyén
mau vang thanh mau xanh theo phwong trinh sau:

2H3P04.10Mo0Os3 + 4HCI + 2Pd = 2PdCl, + 2H20 + 2[(M0O3)4.(MoO2).HzPO4]

Dwa vao phan rng trén, phan tich carbon monoxide béng phwong phap
so mau hodc trac quang.

2. Phwong phap
2.1. Loai mau: Khi
2.2. Thiét bi, dung cu

- May 1ay mau khéng khi hodc binh hit, hodc chai dé& huat chan khéng
(0,5- 1L).

- Ong hép thu, éng nghiém so mau.
- Pipet 1mL, 2mL, 5mL.

- Binh hut chan khéng 0,5L; 1L (da ngam dung dich sulfochromic, rira
sach, say khd).

- Ong sinh han.

- Binh cau 1,5L.

- Binh cau c6 ngan 0,5L.
- Binh tru 50mL.

- Phéu nhd, giay loc.

- Quang ké c6 kinh loc 65 hodc chinh séng & murc 650 - 680nm.
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- Ong nghiém c6 dwdng kinh 16mm, cao 180mm.

2.3. Héa chat va thuéc the

- Paladi chloride (PdCly).

- Natri carbonat (Na>CO3).

- Natri tungstat (Na2W0O4.2H20).

- Natri molybdat (Naz MoOx).

- Acid hydrochloric (HCI) (d = 1,18).

- Acid phosphoric (HsPO4) 85%.

- Liti sulfat (LiSO4.2H20).

- Dung dich paladi chlorid 1%.

Paladi chlorid tinh khiét sdy khé & 105°C trong 1 gi¢r, d& ngudi. Can

0,5g cho vao binh dinh mirc dung tich 500mL, thém 200mL nwéc cat, 2mL
acid hydrochloric dac, I&c cho tan. Cubi cting, thém nwéc cat vira dd 500mL.

- Dung dich natri carbonat 20%

Can 20g natri carbonat pha vao binh 100mL nwé&c cat.
- Thubce thir Folin-Ciocalteu (phospho molybdic):

Cho vao binh thé tich 1500mL:

- Natri tungstat (Na2W0O4.2H20) 100g.

- Natri molybdat (Na2> MoQ4) 25g.

- Nwéc cat 700mL.

L&c cho tan hét, sau dé cho thém:

- Acid hydrochloric (d = 1,18) 100mL.

- Acid phosphoric 85% 50mL.

Léc déu va dun s6i 10 gi¢ trong binh cau co I3p éng sinh han & trén,

tranh dé can. D& ngudi, cho nwéc cét vira di 1L. Bdo quan trong chai mau

nau.

2.4. Cac bworc tién hanh

- Chuén bi méu ther

i
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Cho vao binh 1L (c6 voi thuy tinh hodac khoa van) dung dich paladi
chlorid 1% 1mL. D4y nut ky, hat chan khéng, gén nut kin bang parafin.

Mang binh t&i noi lay mau, mé voi ldy mau song song hai binh cing
mét Itic. Khoa voi, l&c déu. Pé tiép xc 4 gio.

- Dung biéu dé méu

L&y 5 binh, thé tich 500mL da riva ky bang dung dich sulfochromic, danh

s tr 1 - 5. Cho vao tirng binh dung dich paladi chlorid 1% twong ng ham
lwveng carbon monoxide theo bang sau:

Chaisé| 1 2 3 4 5
Dung dich (mL)
Dung dich paladi chlorid 1% 0,2 0,4 0,6 0,8 1,0
Ham lwong CO (mg) 0,0314 | 0,0628 | 0,0942 | 0,1256 | 0,1570

Dwa vao chai mét lwong carbon monoxide thira d& khir hét paladi
chlorid trong binh cau. Carbon monoxide dwoc diéu ché bang cach dun acid
formic v&i acid sulfuric dac:

HCOOH + H2S04 — CO + H20

bay nut lai. Dé tiép xdc trong 4 gi®, thinh thoang I&c déu, tranh lam
cho két tla den dinh I&n thanh binh. Dem dun cach thuy 5 phut, bom khéng
khi sach vao dé& dudi hét carbon monoxide thira, cho thém dung dich paladi
chlorid 1% vao cho dd 1mL (0,8 - 0,6 - 0,4 - 0,2 - 0,0). LAy thém mét binh
nira va cho vao 1mL dung dich paladi chlorid 1%.

Cho vao binh 1,5mL thubc thlr Folin-Ciocalteu, tron déu, dun céach
thuy 30 phat, trén mbi binh @& mét phéu con, thwe hién nhw muc 2.4 (cach
xac dinh va xay dwng biéu d6 mau).

- Cach xac dinh

Binh dwng mau dé tiép xtc vé&i dung dich paladi chlorid 1% trong 4
gio, cho thém vao 1,5mL thudc thtr Folin-Ciocalteu. Lac déu, dong thi lam
mot mau trang. Cho vao binh khac 1mL dung dich paladi chlorid 1%, 1,5mL
thuéc thir Folin-Ciocalteu.

Bun cach thuy 30 phut, trén méi binh dé& mét phéu con, gitr cho khai bi
can. Thinh thoang I&c cho tan hét tia. D& ngudi, ddn qua hai 6ng hinh tru c6
ngan 50mL. Rira va trang bang 20 dén 25mL nwéc cat, dd ca vao éng dong.
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Cho thém vao médi 6ng 10mL dung dich natri carbonat 20% va nwdc

céat vira dG 50mL. Tron déu, loc.

Sau 10 d@én 15 phat, soi bang may quang ké, diung kinh loc mau dé
(s6 65) bwdc s6Ng Amax = 650nm dén 680nm, coéng thuy tinh day 1cm. Sé
doc dwoc & may quang ké dbi chiéu véi dd thi mau dé tinh néng dod carbon
monoxide.
2.5. Tinh két qua

Néng dé carbon monoxide trong khéng khi dwoc tinh theo cong thirc:

Trong do:

- C: Nong dd carbon monoxide trong khéng khi (mg/L).

- a: Ham lwong carbon monoxide d6i chiéu véi dd thi mau hodc so
mau v&i thang mau (mg).

- V: Thé tich chai (L).
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Phu luc 15
KY THUAT XAC DINH CARBON TETRACHLORIDE (CCla4) -

PHU'ONG PHAP SAC KY KHi

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

1. Nguyén ly

Carbon tetrachloride trong khéng khi dwgc hap phu vao trong dng than
hoat tinh. Sau d6 mau dwoc giai hap bang dung mai thich hop réi bom Ién
hé théng séc ky khi theo mét chwong trinh nhiét d6 16 c6t phi hop. Qua trinh
rlea gidi mau phan tich ra khéi cét tach dwoc phat hién bing detector FID, tin
hiéu dwoc ghi lai bang sac ky db. Trén co sé& do Ion clia dién tich hay chiéu
cao pic clia mau thtr va chuén, thé tich mau khéng khi da lay, tinh dwoc
ndng dd carbon tetrachloride cé trong mau khi dem phan tich.

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

- Dau I1ay mAu (éng than hoat tinh): Dai 7cm, dwong kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, c¢6 chira hai phan cua
than hoat (trwéc: 100mg; sau: 50mg), ngan cach b&i mét nut xdp urethane
2mm. M6t nut béng thuy tinh silylated & phan dau trwéc va nat xép urethan
3mm & phan dau sau. C6 thé s dung éng ban san.

- May sé&c ky khi, FID, may tinh va cot sac ky.
- Lo 2mL bang thay tinh, nap ép cé 16t mang ngan PTFE.
- Binh dinh mirc 10mL.
- Micro pipet 10uL t&i 1mL, chia vach t&i 0,1uL.
- Pipet 1mL v&i qua bop pipet.
2.3. Héa chat va thuéc thie:
- Carbon disulfide (CSy), tinh khiét phan tich, chat lwong sac ky.
- Chét phan tich CCls (chat chudn carbon tetrachloride), tinh khiét phan
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- Khi nito hoac heli, tinh khiét phan tich.
- Khi hydro, tinh khiét phan tich.
- Khéng khi, tinh khiét phan tich.

- Dung dich chuén carbon tetrachloride géc: Hoa tan 100mg ctia chuén
carbon tetrachloride trong carbon disulfide, dinh mdc dén 100mL: 1000mg/L.

- Dung dich chuén carbon tetrachloride néng d6 trung gian: Pha loang
1mL dung dich chudn carbon tetrachloride géc thanh 100mL bang carbon
disulfide: 10mg/L, bao quan trong tu lanh. Ttr dung dich nay pha lodng thanh
cac dung dich c6 nong d6 thap dé Iap dweng chuén. Chuén bj day dung dich
chuén trwéc khi phan tich cé cac né“)ng dé 10; 20; 50; 100; 150; 200ug/L.

Chu y déc biét: Carbon disulfide Ia chat ddc hai va chay, nd nguy hiém
nghiém trong (diém chép chay -30°C). Chi lam viéc v&i néd trong mét ta hét.
M6t s6 chat phan tich Ia chat nghi ngd gay ung thw (carbon tetrachloride).
Mac quan 4o bao vé thich hop va thao tac véi cac hop chét nay trong ta hét.

2.4. Cac bwérc tién hanh
2.4.1. L&y méu

- Bé cac dau cua 6ng lay mau ngay trwée khi ldy mau, néi ng 14y mau
v&i may 1y mau bang 6ng mém.

- Lay méu & Iwu lwgng 0,01 - 0,2L/phut, téng thé tich 14y mau 3 -150L.

- Bay nap clia 6ng lay mAu véi cac nat nhwa va déng goi an toan dé
van chuyén.

2.4.2. Piéu kién sac ky
- Nhiét d6 buéng bom mau: 200°C.
- Nhiét d6 detector: 250°C.

- Nhiét d6 cot tach: Nhiét d6 ban dau 35°C gity trong 3 phut, sau d6 tang
dan t&i 150°C v&i tbe dd tdng 8°Clphut va gitr trong 1 phut.

- Thé tich bom mau: 1pL.
- Téc d6 khi mang (He): 2,6mL/phtit.

- C6t mao quan, silica nung chay film méng 1,80um diphenyl/ dimethyl
polysiloxane, Rtx® -502.2, kich thwéc 30m x 0,32mm ID hoac twong dwong.

- Giai hap: 1mL CS,, dé yén 30 phut.
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2.4.3. Xay dung dwong chuén
Dung dich chuén carbon tetrachloride trong CS..

Dwng dwong chuén carbon tetrachloride c&n phan tich béng cach bom
day dung dich chuén carbon tetrachloride néng d6 trung gian trong CS; da
chuén bi Ién may GC/FID v&i cac thong sé ky thuat (2.4.2).

Dwa vao nong d6 chun va dién tich pic (hodc chiéu cao pic) clia chuan
carbon tetrachloride, xac dinh dwoc phwong trinh héi quy y = ax + b va hé sb
twong quan r (gitka néng d6 chuén va dién tich pic chuan).

2.4.4. Phéan tich mau

Chuyén phan than hoat tinh & phan treéc va phan sau trong 6ng than
hoat tinh diing dé 1y m&u vao lo 2mL riéng. Nut bong thay tinh nén dwoc dé
trong lo chira phan héap phu phia trwéc éng. Bé nut bong thly tinh va nut x6p
phia sau ong. Thém mL (Ve) carbon disulfide vao méi lo. D& giai hép it nhat
30phdt, thinh thodng khudy tron. Sau dé bom mau trén GC/FID.

2.5. Tinh toan két qua
Nong dé carbon tetrachloride trong khéng khi dworc tinh theo céng thire:
Xo. VEP

X= (mg/m?3)

Trong do:
- X: Néng d6 carbon tetrachloride trong khong khi (mg/m?3).

- Xo: NOng d6 carbon tetrachloride trong mau thi dwoc xac dinh theo
dwdng chuan (ug/L).

- VE: Thé tich phan mau thi thu dwoc (dung dich giai hap) (L).

- V: Thé tich khéng khi da 14y mau (L).

- P: B9 tinh khiét clia chat chuan (%).

Lwu y: Nong d6 carbon tetrachloride (ug/L) trong mau thi Xo = X +Xo
Trong do6 :

/5
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X1: Nong carbon tetrachloride trong mau th trong lo gidi hdp phan
phia trwéc cla 6ng hap phu (ug/L).

X2: Noéng carbon tetrachloride trong mau thir trong lo gidi hap phan
phia sau ctia éng hap phu (ug/L).

Trong trwng hop Xz > X4/ 10, cb thé éng hap phu da bj qua tai va mét
mau khi 1y mau.
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Phu luc 16
KY THUAT XAC BINH CHLOR (Cl.) -

PHUONG PHAP SO MAU

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
cla B6 truéng Bé Y té)

1. Nguyén ly

Khoéng khi cé chira chlor dwoc bom hiat di qua dung dich hap thu sé
phan (rng hoa hoc v&i chat hap thu va bj gitr lai trong do.

Chlor oxy hoa ortho - toluidin tao thanh mét dung dich mau vang. Can
clr vao cwdng d6 mau cé thé dinh Iwgng chlor bing phwong phap so mau
(bang mét thwong hodc so mau béng quang ké & bwdc séng 620nm). Do
nhady clia phwong phap dat 0,0003mg chlor.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
a. Quy dinh chung:
- Héa chét theo TCVN 1058 : 1978.
- Nwée cét theo TCVN 2117 : 2009.
b. Dung cu:
- May quang phd UV-VIS.
- May lay mau, lwu lwong 0,01 - 2L/phut.
- Ong hép thu 25mL kiéu Gelman.
- Chai dwng dung dich 1000mL va 500mL.
- Binh nén 200mL.
- Ong nghiém dweng kinh 10mm, dai 120mm.
- Binh dinh mirc 100mL.
- Pipet 1mL, chia vach t&i 0,01mL.
- Pipet 3mL, c6 chia vach t&¢i 0,05mL.

2.3. Héa chat va thuéc thir: M
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2.3.1. Héa chét:
- Chloramin B (CeHsCINNaO:2S).
- Kali iodide (KI).
- Acid acetic (CHzCOOH).
- Natri thiosulfat (Na2S203). {
- Acid hydrochloric (HCI) (d =1,18).
- Acid sulfuric (H2S0O4) (d = 1,84).
- Tinh b6t hoa tan. “
- Ortho - toluidin (CH3CeH4NH>).
- Péng sulfat (CuS04.2H-0). |
- Kali dichromat (K2Cr207).

2.3.2. Thube ther:

- Dung dich chuén:

Dung dich chloramin B: Can 5g chloramin B, hoa tan trong 100mL nwéc
cat. Dwng vao chai nau va dé td lanh.

Chuén d6 chlor: Cho vao binh nén dung tich 200mL:
+ Dung dich chloramin B: 10mL.

+ Nwoc cat: 50mL.

+ Dung dich KI 10%: 10mL.

Lac déu, chuan d6 bang dung dich natri thiosulfat 0,1N dén khi c6 mau
vang nhat, thém 3 giot hd tinh bét va tiép tuc chuan d6 dén khi mat mau.

Ham lwgng chlor trong dung dich dwore tinh bang: C = (3,55 . n)/ 10
Trong dé:
- C: Ham lweng chlor (mg/mL).

- 3,55: Chlor twong (rng 1mL dung dich natri thiosulfat 0,1N dem chuan

- n: S6 mL dung dich natri thiosulfat 0,1N da dung.

- 10: S6 mL chloramin B cho vao binh nén dem chuan da. ﬂ/

84



QCVN 03 :2019/BYT

Pha dung dich chuén: Diéu chinh dung dich d& c6 1mL chtra 1mg chlor.
Sau dé pha loang dung dich da diéu chinh @& cé dung dich 1mL chira
0,010mg chlor. M&i khi phan tich phai pha va dinh lwong lai.

- Dung dich Ortho - toluidin:

* Dung dich dac: Cho 0,1g ortho - toluidin va 10mL HCI d&c (d = 1,18)
vao binh dinh m&c dung tich 100mL. Lac déu, sau dé thém nwéc cat vira da
100mL.

* Dung dich hap thu: Pha loang dung dich trén 10 lan.

- Dung dich déng sulfat: Can 1,5g dbng sulfat (CuS04.2H,0) cho vao binh
dinh mtrc dung tich 100mL, thém it nwéc cét réi cho 1 giot acid sulfuric dac (d
= 1,84). Lac déu, sau d6 thém nwéc cét vira di 100mL.

- Dung dich kali dichromat: Can 0,25g kali dichromat cho vao binh dinh
mtrc dung tich 100mL, thém it nwéc cat. Lac cho tan. Thém nwéc cat viva di
100mL (dung dich A). Tlr dung dich A pha thanh 2 dung dich:

+ Dung dich 1: Tt dung dich A pha loéng 5 Ian.
+ Dung dich 2: Ttr dung dich A pha loang 10 lan.
2.4. Cac bwérc tién hanh
a. L&y mau

Cho vao 6ng hap thu Gelman 6mL dung dich hdp thu (ortho-toluidin
lodng). Hut khéng khi c6 chlor di qua vé&i lwu lwong 0,1L/phut, khi nao dung
dich trong 6ng c6 mau vang thi ngirng lai. Ghi thé tich khéng khi da hut.

b. B&ao quén va van chuyén mau

Sau khi ldy mau xong, thwc hién phan tich va doc két qua ngay voi
thang mau cé san (bwdc c), néu khéng mau dé& bi mat mau, gay sai sb.

c. Cach xac dinh

Lay 3mL dung dich hép thu cho vao éng nghiém clng c& véi thang
mau. Sau d6 dem phan tich.

Co6 2 cach phan tich:

* Do mau bang mat thuong: So sanh cuwdng do mau gitka mau can
phan tich va thang mau nhan tao. Thang mau nhan tao dwoc chuan bi nhw

\ =
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Ong sé
0 1 2 34|56 |7 8|09

Dung dich (mL)

Dung dich dichromat1| 0 | 02 [ 0,3 [0,6|1,2[2,0(2,8]| - - -
Dung dich dichromat 2 | - - - - - - - 113124127
Dung dich @éng sulfat | 0 [0,01[0,02|0,2/0,2|02|0,2|0,3/0,3(0,3
Nwéc cat 3 12,79|268|22(16/08[0,0({14]0,3|0,0
Ham lwong chlor (ng) | 0 | 0,3 | 0,5 |0,8(1,0|15(2,0(3,0/4,0(5,0

Céac 6ng thang m&u nhan tao can dwgc han kin va bdo quan ché téi.
Th&i gian str dung 6 thang.

* Xac dinh bang quang ké: Theo cach lam thang mau dwng dwong
chuén. Ong phan tich rét vao céng day 1cm, dem soi @ may quang phd UV-
VIS & buwéc song A = 620nm.

Thang mau ty nhién dung dé& dwng dwérng mau néu chon cach xac dinh
chlor bang cach soi quang ké.

LAy 10 6ng nghiém c6 c& bang nhau, danh sb tir 0 dén 9 rdi tién hanh
nhw sau dé pha thang mau tw nhién dwng dwong chuan:

Ong sé

0/1|2|3|4a]ls 718 |9
Dung dich (m
Dung dich tiéu
chun 0 |0,030,05/0,08|0,100,15|0.20 | 0,30 | 0,40 | 0,50
(1mL=0,01mgq)
Dung dich hdp thu | 3 |2,97|2,95(2,92(2.90]2.85|2,80|2,70]2.60] 250
=
(agr)n wong ehlor 1o 1031 05 | 08| 10| 15|20 | 30| 40 50
i

Pé yén 10 phut dem soi may quang ké&, bwéc séng 620nm. Dung céng
c6 chiéu day 1cm. S6é liéu thu dwoc dung dé dwng dwong chudn.
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2.5. Tinh két qua

Néng dé chlor trong khéng khi tinh theo céng thire:
a.b

C=
v. Vo
Trong dé:
- C: Néng d6 chlor trong khéng khi (ug/L).
- a: Lwong chlor twong (rng v&i thang mau (nhan tao) hoac dwdng mau
(ng).
- b: Téng thé tich dung dich hép thu (mL).
- v: Thé tich dung dich hap thu l&y ra phan tich (mL).

- Vo: Thé tich khong khi lay m3u quy vé& didu kién tiéu chuan (L).

v y.
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Phu luc 17
KY THUAT XAC DINH CHLOROFORM (CHCls) —

PHUONG PHAP SAC KY KHi

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

1. Nguyén ly

Chloroform trong khong khi dwgc hdp phu vao trong éng than hoat tinh.
Sau d6 mau dwoc giai hap bang dung méi thich hop réi bom 1én hé théng
sac ky khi theo mét chwong trinh nhiét dé 10, cot phu hgp. Qua trinh rira giai
mau phan tich ra khoi cét tach dwoc phat hién bang detector FID, tin hiéu
dwoc ghi lai bang sac ky db. Trén co s& d6 I&n cua dién tich hay chiéu cao
pic clia mau th( va chudn, thé tich mau khéng khi da Iy, tinh dwoc ndng do
chloroform cé trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May Iay mau, lwu lwong 0,01 - 0,2L/phdat.

- Pau lay mau (6ng than hoat tinh): Dai 7cm, dwdng kinh ngoai (OD)
6mm, dwdng kinh trong (ID) 4mm, hai dau han kin, c6 chira hai phan cla
than hoat (trwéc: 100mg; sau: 50mg), ngan cach b&i mét nut xdp urethane
2mm. M6t nat béng thuy tinh silylated & phan dau trwéc va nat xp urethan
3mm & phan d4u sau. Cé thé st dung 6ng ban san.

- May sac ky khi, FID, may tinh va cot sac ky.

- Lo 2mL bang thady tinh, nut c6 16t mang ngan PTFE.

- Binh dinh mtc 10mL.

- Micro pipet 10pL t&i 1mL, chia vach téi 0,1uL.

- Pipet 1mL vé&i qua boép pipet.

2.3. Héa chét va thubc thir:

- Carbon disulfide (CSz), tinh khiét phan tich, chat lwong sac ky.
- Chét phan tich (chat chuan chloroform), tinh khiét phan tich.
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- Khi nito hoac heli, tinh khiét phan tich.
- Khi hydro, tinh khiét phan tich.
- Khéng khi, tinh khiét phan tich.

Dung dich chudn chloroform géc: Hoa tan 100mg cda chuan
chloroform trong carbon disulfide, dinh mc dén 100mL dé& thanh hén hop
1000mg/L.

- Dung dich chuén chloroform néng dé trung gian: Pha lodng 1mL dung
dich chuan chloroform géc thanh 100mL bang carbon disulfide: 10mg/L, bdo
quan trong td lanh 4 - 8°C. Tlr dung dich nay pha loang thanh cac dung dich
c6 ndng d6 thap dé Iap dweng chudn. Chudn bj day dung dich chuan trwéc
khi phan tich co cac ndng d6 10; 20; 50; 100; 150: 200ug/L.

Cha y: Carbon disulfide la chat doc hai va nguy co chay né. Cac thao
tac thue hién trong ta hét.

2.4. Cac buwére tién hanh
2.4.1. L&y mau
- Bé céac dau clia 6ng ldy mau ngay treéc khi ldy mau, cédm vao éng
mém va noi ong v&i may lay mau.
- Lay mau & lwu lvgng 0,01 - 0,2L/phut, tdng thé tich 14y mau la 1 - 50L.
- Bay nap 6ng ldy mau bang nap nhwa va déng géi dé van chuyén.
2.4.2. Biéu kién sac ky
- Nhiét d6 buéng bom mau: 200°C.
- Nhiét 6 detector: 250°C.

- Nhiét do cot tach: Nhiét dé ban dau 35°C gilr trong 3 phut, sau do tang
dan t&i 150°C véi tbe d6 tang 8°C/phut va gilr trong 1 phut.

- Thé tich bom mau: 1uL.
- Lwu lweng khi mang (He): 2,6mL/phdt.

- Cot mao quan, silica nung chay fim méng 1,80um diphenyl/ dimethyl
polysiloxan, Rtx® -502.2 kich thuwéc 30m x 0.32mm ID hodc twong dwong.

- Gidi hap: 1mL CS,, dé 30 phut.
2.4.3. X4y dung duong chuén

/=
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Dung dich chuén chloroform trong CSs.

Dwng dwong chuan chloroform can phan tich béng cach bom day dung
dich chuan chloroform néng d6 trung gian trong CS, da chuan bj Ién may
GC/FID véi cac théng sé ky thuat (2.4.2).

Dwa vao ndng dd chuén va dién tich pic (hodc chiéu cao pic) ctia chudn
Clorofom, xac dinh dwoc phwong trinh hdi quy y = ax + b va hé sé twong
quan r (gitra ndng d6 chuén va dién tich pic chuan).

2.4.4. Phéan tich méau

Chuyén phén than hoat tinh & phan trwéc va phan sau trong éng than
hoat tinh diing dé Iay mau vao lo 2mL riéng. Nut béng thly tinh nén dé ca vao
trong lo chira phan hap phu phia trwéc. Bé nat béng thiy tinh va nut xép phia
sau 6ng. Thém 1mL (Ve) carbon disulfide vao méi lo. D& giadi hap it nhat 30
phut - thinh thoang khudy trén. Sau d6 bom mau trén GC/FID.

2.5. Tinh toan két qua
Nong dé chloroform trong khéng khi dworc tinh theo cong thire:
Xo. VE.P
X= (mg/m?3)
\Y

Trong do:
- X: Néng d6 chloroform trong khéng khi (mg/m3).

- Xo: Nbéng dé chloroform trong mau thir dwoc xac dinh theo dwéng
chuén (ug/L).

- Ve: Thé tich phdn méau thir thu dwoc (dung dich gidi hap) (L).
- V: Thé tich khéng khi da lay mau (L).

- P: La d6 tinh khiét cia chat chuan, tinh bang phan tram (%).
Luwu y: Nong d6 chloroform (ug/L). Trong mau thir Xo = X1 +Xo
Trong do :

X1: Nong chloroform trong mau thi trong lo gidi h4p phan phia trwdc
ctia 6ng hap phu (ug/L).

X2: Nong chloroform trong mau thi trong lo gidi hAp phan phia sau cla

6ng hap phu (ug/L).
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Trong trwdng hop Xz > X4/ 10, thong bao rang éng hép thu da bi qua tai
va c6 thé xay ra mat mau khi lay mau.
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Phu luc 18

KY THUAT XAC BINH CHROMI (lll) (DANG HOP CHAT) (Cr*) -

PHUONG PHAP PHO HAP THU NGUYEN T (AAS)

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

1. Nguyén ly

Dwéi nang lwgng cla hén hop khi khong khi va acetylen, cac ion Cr3*
dwoc nguyén tlr hoa va hap thu anh sang don sic do dén chromi phat ra &
bwdc séng nhat dinh. Ty 1& ham Iwong Cr3* trong mau va dé hap thu quang
trong vuing tuyén tinh sé& cho phép tinh toan két qua phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- Binh dinh mirc 10mL, 100mL.
- Pipet 1mL, 5mL, 10mL.
- Ong dong 1L.
- Lo thay tinh 2mL.
- Can phan tich, dé chinh xac 0,1mg.
- May quang phé hép thu nguyén tt.
- May lay mau, lwu lwong 1 — 3L/pht.
2.3. Héa chét va thuéc thie:
- HNOj3, tinh khiét phan tich.
- HCI, tinh khiét phan tich.
- Giay loc ester cellulose (16 loc 0,8um).
- Khi acetylen, cap d6 tinh khiét.
- Nwéc cét.
- Dung dich chuan géc Cr3*.

2.4. Cac bwére tién hanh

2.4.1. L&y mau &/
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Lap gidy loc vao dau casset, ndi voi may 4y mau. Ly mau khéng khi
vGi lwu lwong 1 — 3L/ phat, thé tich khéng khi 1dy mau 10 — 1000L.

2.4.2. Chuén bi mau

- M& casset va chuyén gidy loc ¢ chira mau cin phan tich vao mat
chén chiu nhiét. Thém 3mL dung dich HCI d&c dun & nhiét dd 140°C cho dén
khi thé tich con 0,5mL. Thém tiép 3mL dung dich HCI dac va lap lai nhw lan
mot.

- Thém 3mL dung dich HNO3 d3c, dun & nhiét d6 140°C cho dén khi thé
tich con 0,5mL. Thém tiép 3mL dung dich HNO3 dac va lap lai nhw 1an mét.

- Lam lanh dung dich dén thé tich 1mL HNOs

- Chuyén dung dich sang éng dong va dinh murc bang nwéc cét véi thé
tich 15mL.

2.4.3. Lap duong chuén

Lap dwong chuén it nhat 6 diém, v&i ham lwong dao déng trong
khoang tr 0 — 1000pug (0 — 200ug/mau) trong binh dinh mdc 100mL bang
dung dich HNO3 5%. Lam mau trang.

2.4.4. Phéan tich

M&u can phan tich va mau chuan dem phan tich trén may AAS voi
bwéc song la 357,9nm.

Dung dich phan tich trén may |a HNO3 5%.
2.5. Tinh toan két qua

Nong d6 chromi (I11) dang hop chéat dwoc tinh theo cbdng thire:

Trong do:

- C: Nong dé chromi (lll) dang hop chat dwoc xac dinh theo dwdng
chuan (mg/md).

- M: Ham Iwgng chromi (lll) dang hgp chét c6 trong mau (mg).

- V: Thé tich khéng khi 1y mau (md).

: =
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Phu luc 19
KY THUAT XAC BINH CHROMI (VI) (DANG HOA TAN TRONG
NUOC, Cr*f) - PHUWONG PHAP SAC KY ION

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
cla B trwdng Bo Y té)

1. Nguyén ly

Lay mau chromi (V1) (dang tan dwgc trong nwéc) trong khéng khi bing
b loc polyvinyl chloride (PVC), mang loc polyvinyl chloride c6 ¢c& 16 loc 5,0um
va dwong kinh 37mm dat trong casset polystyren gite mang loc. Sau dé chiét
5mL dung dich hén hop NaOH 2%/Na,COs 3%, pha loang mau t&i néng d6
thich hop, bang dung dich chiét xuét, lam néng t&i gan nhiét do séi (100°C t&i
115°C) dé hoa tan, lam mat, pha lodng véi nwéc cat téi thé tich phu hop, tiém
dung dich mau thtr va mau chuén vao hé théng séc ky ion vai cot sic ky ion,
detector UV & bwdc song 340 nm, thiee hién qua trinh séc ky trén cot sic ky
ion thu dwoc sac ky db v&i cac gia tri chiéu cao hodc dién tich pic clia mau
th» va mau chuan. Dwa vao chiéu cao pic do dwoc clia mau thlr, cac mau
chuén, cac mau trang, thé tich khong khi clia mau thi, tinh dwoc néng do
chromi (VI) (dang tan dwoc trong nwéc) trong thé tich mau khéng khi da 14y.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:

- Dau lay mau: Bé mang loc polyvinyl chloride (PVC), ¢& 18 loc 5,0um,
dwdng kinh 37mm, casset polystyren gilr mang loc.

- May lay mau, lwu lwong 1 - 4L/phut.

- Lo dwng mau thdy tinh 20mL véi ndp xoay c6 16t mang ngan PTFE”.
- Kep phi kim loai.

- Gang tay polypropylen hoac cao su.

- May sac ky 1dng gdbm modul tiém mau tw dong; bom; cot bao vé NG1
hoac twong dwong; cét tach HPLC - AS7, 4 x 250mm hoac twong dwong; hé
théng cung clp thubc thir sau cét, 2,2m béng tuyp PEEK™ loop trén/phan
trng v&i 1m chim trong bé nwéc & 32°C + 3°C; va detector UV.

- Thiét bi loc, bé loc khéa ham PTFE luer-lock/Xy lanh.
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- Céc, borosilicate, 50mL**,

- Kinh déng hé**.

- Binh dinh mure 25, 100 va 1000mL**.

- Lo nhiét & 100°C, khéng vwot qua 115°C.

Lwu y: Bép tAm néng cé thé dwoc st dung. Bé I4c siéu am c6 thé
dwoc str dung thay cho [0 nhiét ho&c bép tAm néng.

- Micropipet 10uL t&i 0,5mL.
- Pipet TD 5mL**.
- Chét Iam lanh da déng géi.

Ghi chu: (**) Can lam sach v&i HNOs : H20 véi ty 1é 1:1 va rira sach
trwde khi st dung.

2.3. Héa chat va thuéc thie:
- Acid sulfuric (H2S04) d3c (98% Ki/kl).
- Amoni hydroxide (NH4sOH) dac (28%).
- Amoni sulfat monohydrat (NH4)2SQ4, cép thudc thip.
- Natri carbonat (NaCO3) khan.
- Natri hydroxide (NaOH), cap thudc thip.
- Methanol (CH3zOH), cap HPLC.
- 1,5-Diphenylcarbazide (C13H14N+O), cap thubc thir.

- Kali dichromat (K2Cr.07) hodc kali chromat (K2CrO4)*. Say kho &
100°C va béo quan trong binh hat dm.

- Thubc thir dan xuét hoa sau coét: dung dich diphenylcarbazide. Hoa
tan 500mg 1,5-diphenylcarbazide trong 100mL methanol cAp HPLC. Trong khi
khuay, thém 500mL nwéc chira 28mL acid sulfuric d&c. Pha lodng bang nwéc
dén vira dd 1L. Thubc thir nay én dinh cho 4 - 5 ngay. Chuén bj véi sb lvong
1L nhw céan thiét.

- Chuén Cr(VI) 1000ug/mL. Hoa tan 2,829g kali dichromat trong nwéc
khir ion t&i mét lit, hodc s dung dung dich ban san (Co thé dung 3,731g
K2CrQa)



QCVN 03 :2019/BYT
\
- Dung dich chuan géc 1,0ug/mL: Pha lodng chuan Cr (VI) 1000ug/mL

V@i nwée khir ion theo ty 1€ 1:1000 .

- Dung dich chiét xuat mang loc, NaOH 2% / Na,COs 3%. Hoa tan 20g
NaOH va 30g Na2COs trong nwéc khir ion dé 1am t&i mot lit dung dich.

- Dung dich rira giai (pha d6ng) amoni sulfat 250mM/amoni hydroxide
200mM. Hoa tan 33g amoni sulfat trong 500mL nwéc cit va thém
6,5mL amoni hydroxide dac, pha loang t&i mét lit bing nwéc cét va tron déu,

- Nito, da tinh khiét.

* Lwu y: Nhieu hop chét chromat Ia chat nguy hai, amoni hydroxide Ia
chat kich rng hé hap, methanol 1a chét d& chay va déc hai, cac acid va bazo
dac déu doc hai va an mon vi vay cac thao tac véi cac chét trén nén dwoc
thiee hién trong ta hét.

2.4. Cac bwérc tién hanh
2.4.1. L&y méu, bo quén va van chuyén méu

- Lay mau & lwu luong 1 - 4L/phat, téng thé tich ldy mau 1L - 400L
Khong lay mau vwot qua 1mg trén mang loc.

- Mang loc dwoc dat trong casset khi van chuyén. Khi xtr ly mang loc,
phai deo gang va dung kep phi kim loai.

2.4.2. DBiéu kién phan tich
- Ky thuat: Sac ky ion (IC) véi dan xuét hda sau cot va detector UV,
- Chat phan tich: CrO42 — diphenylcarbazide (DPC) phtrc hop.

- Chiét xuat: 5mL dung dich hdn hop NaOH 2% - NaCOs 3%. Pha long
téi 25mL sau khi gia nhiét.

- Thé tich tiém: 100pL.

- Cot: cot bao vé Dionex NG1 Guard, cot tach HPIC-AS7 hoac twong
dwong.

- Pha déng: (NH4)SO4 250mM / NHOH 100mM.

- Lwu lwong 1,0mL/phat; c6t sau (post column) 0,7mL/phuit.

- Thubc thir post-column: DPC 2,0mM + MeOH 10% +H>SO. 1N.
- Detector: 340nm.

- Chudn: Dung dich chuan K,Cr,07 trong d&m NaOH - Na»COs.
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- Gi6i han: 0,05 t&i 20ug méi mau.

- Gi¢i han phat hién wéc tinh: 0,02ug méi mau.

- D6 chinh xac (Sr): 0,015; 0,5 t&i 5ug/mau.

2.4.3. Chuan bi mau th

- Deo gang tay nhyra loai ding mét 1an (@& tranh nhiém ban mau). Dung
panh gap mang loc PVC vao mét céc 50mL, va thém 5,0mL dich chiét mang
loc, NaOH 2% / NaxCO3 3%. B&t dau lam mau trang tai thdi diém nay.

Chua y 1: Néu co lwgng dang k& Cr [lll] trong cac mau thi (a) dudi khi
dung dich chiét natri hydroxide/natri carbonat bang bot nito trong 5 phut trwéc
khi tién hanh hoac (b) dung thudc thir dé két taa.

Chu y 2: Néu chi quan tam dén chromat hoa tan, st dung dém amoni
sulfat & dung dich chiét carbonat.

- Bay cbc thiy tinh bédng mét tdm kinh va dun néng dén gan diém séi
(100 - 115°C) trén bép, thinh thodng l&c trong 45 phut. Khéng dun séi dung
dich. Khéng dé cac dung dich bay hoi dén kho vi hexavalent chromi cé thé bi
mat do phan (rng v&i cac mang loc PVC va/hodc cac thanh phan aerosol 1an
trong mau. Dau hiéu cho thdy hexavalent chromi bj méat la mang loc PVC c6
mau nau .

Lwu y: C6 thé dung bép phang hodc bé Iac siéu am dé x& Iy mau.

a. Lam ngudi dung dich va chuyén vé véi lwong nwéc cat trang vao
binh dinh mérc 25mL. Lam day dén vach thé tich véi nwdc cét.

Lwu y: Néu dung dich duc, loc mét phan ndi théng qua mét b loc khoa
ham PTFE luer-lock gan lién véi mét Xy lanh.

b. Chuyén mét phan néi ctia dung dich t&i cac lo thich hop cho bd
phan tiém mau tw déng clia may sac ky va phan tich.
2.4.4. Chuén ho4 va kiém soat chét long

- Céc dung dich chun K,Cr207 trong dém NaOH - Na>COs.

- Chuén hoéa hang ngay véi it nhat 6 chudn 1am viéc chuan. Chuyén
5mL dung dich chiét xuit cho m&i mot loat binh dinh muirc thé tich 25mL.
Duing pipet hut thé tich da biét (0 - 5mL) cla dung dich chuan géc (1,0ug/mL)
vao cac binh dinh mtrc. B6i v&i chudn cao hon, diing pipet hut 10 - 20puL cla
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chuén géc d&c 1000ug/mL va dwa vao binh dinh mic 25mL pha loang vé&i
nwéc cat. Nhixng chudn lam viéc nay chira 0 - 20ug Cr(V1) méi mau.

- Phan tich cac chuan lam viéc cuing véi mau thr, mau tréng.

- Chuan bj mot db thi chuén (d4p (ng cla thiét b véi ug Cr(Vl).
2.4.5. Do trén may

- Dat bwdc séng trén detector t&i 450nm.

- Dat ché d6 may séc ky 16ng véi khuyén cao ctia nha san xuét thiét bi
va cac tham sé trong muc 2.4.2. Diéu kién phén tich.

V6i lwu lwgng pha déng 1a 1,0mL/phit. Lwu lwgng thube thir chay sau
c6t 0,7mL/phut va mét 6ng sau cot 2,2m, thdi gian lwu dan xuét khodng 3,7 -
4.7 phut.

- Tiém mét dung dich mau thtr (vi du 100uL) vao may sic ky va do
chiéu cao pic. Néu chiéu cao pic vwgt qua gi¢i han dwéng chudn tuyén tinh,
pha loang v&i dung dich rira giai, phan tich lai va ap dung hé sé pha lodng
phu hop trong tinh toan.

Chd y: Néu dap tng thiét bi cho cac mau thir cao hon so vé&i chuan,
pha loang bang cach st dung dd pha loang dung dich chiét : nwoc véi ty 18
1:5 dé duy tri mot cwong do ion khéng dbi; 13p lai cac phan tich va nhan néng
d6 da do bang hé sb pha loang thich hop. Ngoai ra, tiém mét thé tich nhé hon
va nhan bai hé sé thich hop.

- Sau khi phan tich xong, xa toan b hé théng v&i nwéc ASTM Type I
trong it nhat mét gier tai 1,0mL/phut. véi tht cd cac cot trén dong. Thao cac cot
va tiép tuc xa nwéc cho thém hai gier. Dy qua bd phan tiém mau tw dong véi
mot vai lan tiém nwéec.

2.5. Tinh toan két qua

- Ttr d0 thi chuén, xac dinh khéi lwgng cla Cr(VI) trong m&i mau thir, W
(Mg), va trong trung binh mau tréng, B (ug).

- Tinh néng @3, C (mg/md), cta Cr(VI) trong thé tich khong khi da &y
mau, V (L):

W-B

C= , mg/m?®

V
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Trong do6:

C: Néng do Cr(VI) trong khéng khi (mg/m?3).

W: Khéi lwong Cr(VI) trong mau thi (ug).

B: Khéi lwgng Cr(VI1) trung binh trong mau trang (ug).
\V: Thé tich khéng khi da lay mau (L).
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Phu luc 20
KY THUAT XAC BINH CHROMI (V1) OXIDE (CrO3) —
PHUONG PHAP TRAC QUANG

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 théng 6 nam 2019
cta B truéng B6 Y té)

1. Nguyén tic

Chromi (VI) oxide (CrOs) tac dung véi dung dich diphenyl carbazide trong
cbn sé cé mau héng. Ap dung phwong phap so mau véi thang mau dé dinh
lwong chromi (V1) oxide (CrOs) trong khéng khi. Néu trong 10mL dung dich
phan tich c6 1mg sat, c6 dwsi 0,8mg molybden thi khéng tr& ngai cho phan
ng.

2. Phwong phap

2.1. Loai mau: Khi.
2.2. Thiét bi

- Ong hép thu.
- My lay mAu, Iwu lwong 0,01 - 2L/phut.
- Ong so mau.
- May UV-VIS c6 bwéc song A = 540nm.
- Pipet 1mL, 5mL, 10mL.
- Binh dinh mrc 50mL, 100mL.

2.3. Thuéc they

- Dung dich diphenyl carbazide: Can 1g diphenyl carbazide cho vao binh
cau 250mL, thém 20mL acid acetic tinh khiét, rdi thém cén 90° cho d( 250mL.

- Dung dich tiéu chuan chromi (V1) oxide (CrOs): Can chinh xac 0,147¢g
kali chromat d& say kho & 130°C trong 2 gi¢, cho vao binh cau 100mL. Thém

nwdc cat vira dd 100mL (1mL dung dich nay twong dwong véi 1mg CrOs).
Pha loang dung dich nay ra l1am 100 1an @& c6 dung dich 1mL twong dwong

v&i 0,01mg CrOs.
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2.4. Ky thuat Iy mau

Hai éng hap thu méc néi tiép nhau va méc vao éng than hoat trwdc khi lap

vao may ldy mau. Mbi éng hép thu cho vao 20mL nwéc cét. Bat may lay mau
v&i Iy lwong 0,3L/phat. Thé tich khéng khi ldy mau 50 — 80L.

2.5. Phan tich

L&y 5mL dung dich da hap thu CrOs cho vao éng so mau theo bang sau:

Ong sb
0 1 2 3|14 |5)|6 |7
Dung dich (mL)
Dung dich tieu chudn CrOs 0 |005/01|02|03|04|05|06
Nwéc cat 5 (495|149 |48 (4,7|46|45 |44
Dung dich diphenyl carbazide 1 1 1 1 1 1 1 1
Ham lwong CrOsz (Mg) 0 05/10120(30|4,0|5,0(6,0

LAc déu, dé 20 phut sau. So mau véi 6ng phan tich.

2.6. Tinh toan két qua

Nong dd CrOs trong khéng khi tinh theo céng thire:

a.b
CE

v. Vo

Trong do:

C: Nong dé CrOs trong khéng khi (mg/L).

a: Ham lwgng CrO3 trong éng phan tich (mg).

v: Dung dich hép thu 14y ra phan tich (mL).
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b: Téng dung dich hap thu Iy ra phan tich (mL).

Vo: Thé tich khong khi 1ay mau quy vé diéu kién tiéu chuén (L).
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Phu luc 21
KY THUAT XAC BINH COBALT (Co) VA HOP CHAT -
PHUONG PHO HAP THU NGUYEN TU¥

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 théng 6 nam 2019
cua B trucng B6 Y té)

1. Nguyén ly

L&y méau cobalt va hop chét trong khéng khi bang mang loc ester
cellulose. Sau d6 pha huy mau bang hén hop nwédc cwong toan (3 thé tich
HCI dac vai 1 thé tich HNO; dac) cé gia nhiét & 140°C t&i gan kho, pha loang
mau t&i ndng do thich hop bang HNO; 5%, do trén may quang phé hép thy
nguyén ttr, ngon Itra khéng khi - acetylen, véi dén catot réng cobalt, & bwéc
song 240,7nm, song song do mau chuan va mau tring. Dwa vao @6 hap thu
do dwoc clia mau thlr, cac mau chuan, cac mau tring, thé tich khéng khi clia
mau thr va mau trang, tinh dwoc néng do cobalt trong thé tich mau khéng khi
da lay.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:

- Dau 1y mau: Mang loc ester cellulose c& 13 0,8um, dwéng kinh
37mm, casset cé vong kep mang loc.

- May lay mau, Iwu lwong 1 - 3L/phut..

- May quang phé hap thu nguyén t& véi mét dau dét khéng khi -
acetylen, dén catot réng cobalt.

- Céc dong hé diéu chinh 2 tang, cho khéng khi va acetylen.

- Cac coc Philips 125mL, hoac céc Griffin, 50mL. véi cac nap kinh ddng
ho*.

- Binh dinh mdrc 10 va 100mL*.
- Micropipet 5 dén 60puL*.
- Bép tdm néng, nhiét 46 bé m&t 140°C.

Ghi cha: (*): Can dwoc lam sach v&i acid nitric dac va rtra ky voi nwéc
cat hodc nuwéc khir ion trudc khi stk dung.
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2.3. Hoa chét, thubc the:
- Acid nitric (HNOs3) dac.

- Acid hydrochloric (HCI) dac.

- Nwéc cwong toan: Tron déu 3 thé tich HCI dac vai 1 thé tich HNO3
dac.

- Acid nitric (HNO3) 5% (kl/tt). Thém 50mL HNO3; dac vao nwaéc, hoa
loang toi 1L.

- Dung dich chuan gdc, 1000ug/mL Co. Cé thé dung chuén gbc thwong
mai ho&c hoa tan 1,000g cobalt kim loai chudn trong thé tich téi thiéu nwéc
cwong toan. Pha loang téi 1L v&i HNO3 5%.

- Khéng khi da nén, loc.

- Acetylen (CH = CH).

Chu y: Thwe hién pha mau acid trong ta hut.
2.4. Céac bwéc tién hanh:
2.4.1. Ldy mau

- L4y mau & Iwu lwong 1 - 3L/phut, téng thé tich 1dy mau 30 - 1500L.
Khéng dwoc qua tai bd loc, khoang 2mg bui.

2.4.2. Diéu kién phan tich
- Ky thuat: Quang phé hép thu nguyén tt, ngon Itra.
- Chét phan tich: Cobalt.

- Tro hoa: Cho mau vao chén (bat) st, cho tiép 3mL nwdc cudng toan
dun nong dén 140°C, cho tiép 6mL HNO; d&c duy tri nhiét 46 140°C; dé mau
trong 30 phut & nhiét do phong; Bung néng dén 140°C t&i gan kho.

- Dung dich cudi: 10mL HNO3 5%.

- Ngon Itra: Khéng khi — acetylen, oxy hoa.
- Bwéce song: 240,7nm.

- Hiéu chinh dwéng nén: Bén D2 hodc Ho.
- Chuén: Co?* trong HNO3 5%.

- Gi%i han: 3 — 90ug mbi mau.

- Gi¢i han phat hién wéc tinh: 0,6ug méi mau. /b
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- Do chinh xac (Sr): 0,02.
2.4.3. Chuén bi méu thir

- M& cac vong kep gidy loc clia casset va chuyén mau thir va mau
trang vao cac cdc sach.

- Thém 3mL nwéc cwong toan, day véi mét tdm kinh, d& & nhiét do
phong 30 phat. Bat dau xi Iy mu tréng, thubc thir & thei diém nay.

- Lam nong trén bép (140°C) cho dén khi hau hét acid da béc hoi (con
lai khoang 0,5mL).

- Nhéc lai 3 1an st dung 3mL HNO; dac mbi Ian. D& lai khoang 1mL
dung dich sau khi d& pha huy mau cuéi cung.

- D& ngudi cac cbe. Thao bd cac nép kinh va riva vao cée véi HNOs 5%.
- Chuyén lwong dung dich vao binh dinh mdc 10mL.
- Pha loang t&i vach v&i HNO3 5%.
2.4.4. Hiéu chuén va kiém soét chét luong
- Dung dich chuan Co?* trong HNO3 5%.

- Chuan hang ngay v&i it nhat 6 chudn lam viéc. Thém cac lwong da
biét, bao gém cac gi6i han clia mau (0 - 60ug Co méi mau) dung dich chuin
gbc vao binh dinh mtrc 10mL vé&i HNOs 5%.

- Phan tich cac chuén lam viéc cing vé&i mau tring va mau thiv.

- Chuan bi d6 thi chuin d6 hép thu so v&i véi ndng dd dung dich
(ug/mL).

- Hut mét chuén cho méi 10 mau thir d& kiém tra 36 troi thiét bj.

- Kiém tra d6 thu hi véi it nhat 1 mau tring spike (c6 dinh nhon) méi 16
10 mau thip.

- Thwong xuyén st dung phwong phap thém chuan dé kiém tra nhiéu.
2.4.5. bo trén may

- Dat ché d6 may quang phd phl hop véi khuyén céo clia nha san xuét
va cac diéu kién trong muc 2.4.2. Piéu kién phan tich.

- Hut chudn va mau. Ghi d6 hap thu may dang doc.

=

104



QCVN 03 :2019/BYT

W
Chd y: Néu gia tri 6 hép thu clia mau thir vwot qua khoang tuyén tinh

ctia cac dung dich chuén, tién hanh pha loang dung dich mAu thir bang dung

dich HCI 0,5N, phan tich lai va nhan véi dé pha loang khi tinh toan két qua.

2.5. Tinh toan két qua:

- St dung d6 hap thu da do, tinh toan néng dé dung dich twong (ng
(ug/mL) ctia cobalt trong mau thir (Cs) va trung binh trong mau trang (Cb), tir
dd thi chuan.

- St dung thé tich dung dich (mL) clia mau thir (Vs), va mau trang
phwong tién (Vb), tinh toan ndng dé, C (mg/m?), clia cobalt trong thé tich mau
khong khi da 13y, V (L).

(Cs.Vs = Cb.Vb)
C= (mg/m3)
V

Trong do:
C: Nong do cobalt trong khéng khi (mg/m?3).
Cs: Nong do cobalt trong trong mau thir (ug/mL).
Co: NONng dd cobalt trung binh trong mau trang (ug/mL).
Vs: Thé tich dung dich cla mau thir (mL).
Vp: Thé tich dung dich clia mau trdng (mL).
V: Thé tich khéng khi da lay mau (m?3).
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Phu luc 22

KY THUAT XAC BINH DICHLOROMETHAN (CH,Cl;) -

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
cua BO trwéng B6 Y té)

1. Nguyén ly

Dichloromethan trong khéng khi dwoc hdp phu vao trong tuyp hdp phu
than hoat. Sau d6 mau dwoc giai hdp béng dung méi thich hop rdi bom Ién
hé théng sac ky khi theo mét chwong trinh nhiét d6 16 cot phu hgp. Qua trinh
riea gidi mau phan tich ra khdi cét tach dwoc phat hién bang detector FID, tin
hiéu dwoc ghi lai bang s&c ky d6. Trén co s& d6 I16n cla dién tich hay chiéu
cao pic cla mau thlr va chuén, thé tich mau khéng khi da lay, tinh dwoc
noéng d6 dichloromethan cé trong mau khi dem phan tich.

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

- Dau lay m3u (6ng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dwdng kinh trong (ID) 4mm, hai dau han kin, c6 ch®a hai phan cla
than hoat (trwdc: 100mg; sau: 50mg), ngan cach b&i mot nat x6p urethane
2mm. Mot nat béng thuy tinh silylated & phan dau trwéc va nut xép urethan
3mm & phan dau sau. Cé thé st dung éng ban sin.

- May sac ky khi, FID, may tinh va cot sic ky.
- Lo 2mL bang thay tinh, nap ép c6 16t mang ngan PTFE.
- Binh dinh mdrc 10mL.
- Micro pipet 10uL t&i 1mL, chia vach t&i 0,1pL.
- Pipet 1mL vé&i qua bdp pipet.
2.3. Hoa chéat va thuéc thie:
- Methyl acetat (CHsCOOCHS;), tinh khiét phan tich.
- Carbon disulfide (CSy), tinh khiét phan tich.
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- Khi heli tinh khiét.
- Khi hydro, tinh khiét.
- Decan, tinh khiét phan tich; hodc chuén ndi pht hop khac.
- Khoéng khi da nén, loc , nen.

Chu y dac biét: Carbon disulfide doc hai c6 nguy co chay né.
Dichloromethan Ia mét chét gay ung thw. Thao tac véi cac chat nay trong td
hét.

2.4. Cac bwérc tién hanh
2.4.1. Lay mau

- B& cac dAu cia éng lay mau ngay tredc khi ldy mau, cdm vao ong
mém va ndi v&i may lay mau.

- L4y mAu & lvu lwong 0,01 - 0,2L/phdt, téng thé tich lay mau 0,5 -
2,5L.

2.4.2. Diéu kién sac ky
- Nhiét d6 budng bom mau: 250°C.
- Nhiét do detector: 300°C.

- Nhiét dé cot tach: Nhiét d6 ban dau 80°C, sau dé tang dan téi 150°C
v&i toc dd tang 10°C/phut va git trong 1phut.

- Thé tich bom méu: 1pL.
- Lwu lwong khi mang (He): 2,4mL/phut.

- Cot mao quan, kich thwée 30m x 0,32mm ID, phim polyethylen glycol
0,25um, Stabilwax, hoac twong dwong.

- Giai hap: 1mL CSo.
2.4.3. Xay dung duong chudn va kiém soét chét luong
- Chuan hoéa bang dung dich dichloromethan trong CSo.

- Chuan hang ngay v&i it nhat sau néng d chuan lam viéc trén giéi han
quan tam. Ba chudn (trong mirc nhan d6i) nén dwoc pha gi¢i han tir LOD toi
LOQ.

a. Thém mot lwong da biét cla chuén dichloromethan vao CS: trong
binh dinh mirc 10mL va pha loang t&i vach.
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Lwu y: Chuén néi nhw 2-butanol hodc hexan c6 thé dwoc thém vao CS,.
b. Phan tich song song v&i mau thr va mau tréng.

c. Chuan bj d6 thj chuan (ctia dién tich hodc chidu cao pic v&i lwgng ug
dichloromethan).

- Xac dinh hiéu qua giai hap (DE) it nhat mét 1An cho méi 16 éng than
hoat dwgc str dung cho l1ay mau trong gi¢i han chuén. Chuan bi ba éng lay
mau tai moi ndéng d6 trong 6 mirc chuén, cong v&i ba mau trang.

a. Chuyén va thao bd phan chét hap phu phia sau cla 6 ong lay mau va
ma&u trang.

b. Tiem mét mét lwong da biét cha chat chuin dichloromethan truc tiép
lén phan chat hap thu phia trwéc cla méi tuyp than hoat bang Xy lanh
microlit.

¢, Dé cac éng can béng khéng khi trong vai phat, sau d6 day nut cac dau
ong va dé yén qua dém.

d. Gidi hap cac mau va phan tich ciing véi cac chuan va mau trang.

e. Chuan bj d6 thj ciia DE (hiéu qua giai hap) véi ug dichloromethan d3 thu
hoi.

- Phan tich 3 mau mu spikes kiém soat chat lwong va 3 mau phan tich
spikes dé dam bdo rang dé thj chuan va db thi hidu qua gidi hap & trong kiém
soat.

2.4.4. Phan tich mau

- Dat cac phan héap phu phia treéc (bao gém ca nit bong thay tinh) va
phia sau ctia méi 6ng Iay mAu trong cac lo riéng biét. Thao b cac nt x6p.

- Thém 1,0mL dung méi gidi hap CS2 t&i méi lo va gan ndp kep cac lo.

Luwu y: Nhiét dang ké dwoc tao ra khi cac dung dich giai hap dwoc thém
vao than hoat. Bé gidm thiéu mat mau, lam lanh dung dich giai hip trvéc khi
thém vao than hoat.

- D& 30 phut, thinh thoang I14c dé giai hap.

- Dat ché d6 may séc ky khi nhw muc 2.4.2. Didu kién séc ky. Tiém 1uL
phan mau thir bang tay, st dung ky thuat ddy dung moi hodc vai tiém mau tw

doéng.
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Chu y: Néu dién tich pic vugt trén gioi han tuyén tinh clia cac chuan lam
viéc, pha loang, phan tich lai va ap dung hé sé pha loang trong tinh toan.

- Po dién tich pic.
2.5. Tinh toan két qua

_ Xac dinh khéi lwong, ug (da hiéu chinh xac dinh hiéu qua giai hap) cla
dichloromethan da tim dwoc trong phan hap phu phia trwéc 6ng mau (W) va
phia sau éng mau (Ws) va trung binh phan hap phu mau trang phia truwéc
éng (Bt) va phia sau 6ng (B).

Ghi cht: Néu W > W10, thong bao réing co sw qua tai ong lay mau va
c6 thé mat mau.

Tinh ndng d6 C clia dichloromethan trong thé tich khéng khi da lay mau, V
(L):

(Wt + Wp — Bt — Bb)

C= , (mg/m3)

Trong do:
C: Nong d6 dichloromethan trong khéng khi (mg/m?3).

Wq Khéi lwong cla dichloromethan trong phan hap phu trwéc 6ng mau
thtr (pg).

W,: Khéi lwong clia dichloromethan trong phan hép phu sau 6ng mau
thir (Hg).

B.: Khéi lwong trung binh cua dichloromethan trong phan hap phu mau
trang trwéc 6ng (Ug).

By Khéi lwong trung binh ciia dichloromethan trong phan hap phu mau
trAng sau éng (MQ).

V: Thé tich khéng khi lay mau (L).
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Phu luc 23
KY THUAT XAC DINH DPONG VA HOP CHAT (DANG BUI) -

PHUONG PHAP PHO HAP THU NGUYEN TU

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
cua B truéng B6 Y té)

1. Nguyén ly

Lay mau bui déng trong khéng khi bang mang loc cellulose ester, kich
thwéce 16 loc 0,8um, dwong kinh 37mm. Sau d6 pha huy mau bang acid nitric
dac va acid hydrochloric dac. Po trén may quang phd hép thy nguyén ti,
ngon Itra khéng khi - acetylen, & bwéc song 324,7nm, song song do mau
chuan va mau trdng. Dwa vao d6 hap thu do dwoc ctia mau thr, cac mau
chuén, cac mau trang, thé tich khéng khi clia mau ther va mau trang, tinh
dwoc ndng do ddng trong thé tich mau khéng khi da 14y.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu

- Pau lay mau: Mang loc ester cellulose, kich thudc I3 loc 0,8um,
dwong kinh 37mm, dwoc gilr trong dau l1ay mau.

- May lay m&u, Iwu lwgng 1 - 3L/phut.

- May quang phd hap thu nguyén t& véi dau dét khéng khi - acetylen,
deén catot rébng Cu, van diéu chinh 2 giai doan cho khong khi - acetylen.

- Coc Beakers, Philips hoac Griffin cac loai ¢6 nap day va cac tdm day
kiéu mé&t kinh ddng hé.

- Binh dinh mrc cac loai.

- Pipet cac loai.

- Thiét bj c6 bé& mat tao nhiét d6 140°C va 400°C.
. 2.3. Héa chat va thuéc thor

- Acid nitric dac (HNO3), loai tinh khiét.

- Acid hydrochloric d&c (HCI), loai tinh khiét.
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- Dung dich HCI 0,5N: Thém ttr tir 41,5mL acid hydrochloric dac vao
binh dinh merc 1L da cé nwdc cat hai lAn rdi cho thém nuéc cat hai lan dén
vach dinh murc.

- Dung dich chuén géc 1000pg/mL. C6 thé dung dung dich chuén géc
thwong mai hoac hoa tan 1g ddng trong mét lwong thé tich tbi thiéu (1:1)
HNO3 rdi dinh mtpc t&i 1L bang dung dich HCI 0,5N.

_ Nwac cat hai 1an hodc nwéc da khir ion.

- Khong khi da dworc loc sach.
- Khi acetylen.

2.4. Cac bwéc tién hanh

2.4.1. Ldy mau

- LAy mAu & lvu lwong 1 - 3L/pht, téng thé tich lAy mau 50 - 1500L.
Lwong mau lay khéng vwot quéa 2mg bui dé tranh qua tai cia mang loc.

2.4.2. Piéu kién phéan tich
- Ky thuat: Quang phd hép thu nguyén ti ngon Itra.
- Chét phan tich: Bong.

- Tro hoa: 6mL HNOs dam dic, dun & 140°C; 6mL HCI dac, dun (o4
400°C.

- Dung dich cuéi: Dinh mirc dén 25mL bang dung dich HCI 0,5N.
- Ngon Itra: Khéng khi - acetylen hodc ngon Itra oxy hoa.
- Bwdc séng: 324,7nm.
- Chuén: Dung dich chudn Cu?* trong HCI 0,5N.
- Khodang do: 5 — 125ug m&i mau.
- Gi¢i han phat hién woc tinh: 0,05ug méi mau.
- D6 chinh xac (Sr): 0,03.
2.4.3. Chuén bj mau thir

- Mé& dAu 1y mAu, chuyén mang loc clia mAu thir va mau trang vao cac
cbe sach.

- Thém 6mL HNOs dic va day cbe bing ndp day kiéu mat kinh dong
hé. Dat trén tAm nhiét hodc bé& mat néng rdi gia nhiét dén 140°C cho dén khi
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thé tich giam con khoang 0,5mL. Lap lai nhw vay nhiéu hon 2 1an v&i 2mL
HNOs dac méi 1an.

- Thém 2mL HCI dsc va day cée bang ndp day kidu mat kinh dong ho.
Dat trén tam nhiét hosic bé mat nong roi gia nhiét dén 400°C cho dén khi thé
tich giam con khoang 0,5mL. Lap lai nhw vay nhiéu hon 2 lan v&i 2mL HCl
dac méi lan. Khong duoc gé dung dich bj can.

- D€ nguodi rdi thém 10mL nwée cit hai lan.

- Chuyén dung dich vao binh rai dinh mtrc 25mL béng nwée cat hai lan.
2.4.4. Higu chuén va kiém soat chit Iwong

- Hiéu chuén hang ngay véi it nhat 6 dung dich chuén céng tac.

- Phan tich cac chudn céng tac cung véi mau trang va mau thir.

- Lap duwdng chuan gitra d6 hap thu voi véi ndng d6 dung dich (Mg/mL).

- Phan tich mét chuan sau méi 10 mau thir d& kidm tra thiét bi.

- Kiém tra d6 thu hdi phan tich véi it nhit 1 mau tréng co thém chuin
cho méi 10 mau thir.

- Thuwong xuyén st dung phwong phap thém chuén @& kidm tra nhiéu.
2.4.5. Do trén may

- Cai dat ché do hoat dong ctia may quang phd theo yéu ciu ciia nha
san xuat va theo nhw muc 2.4.2 néu trén.

- Phan tich mau chuan, mau thi va mau tring. Ghi lai gia tri 46 hép thy
do may doc duwoc.
Chu y: Néu gia tri d6 hap thu clia mau thir virot qua khodng tuyén tinh cda
cac dung dich chuan, tién hanh pha loang dung dich mau thi» bang dung dich
HCI 0,5N, phan tich lai va nhan vai dé pha loang khi tinh toan két qua.
2.5. Tinh toan két qua:

- St dung d6 hép thu da do, tinh toan ndng d6 dung dich twong tng
clia dong trong mAu thir Cs (ug/mL) va gia tri trung binh clia mau tring C,
(Mg/mL) tr dwerng chudn.

- St dung thé tich dung dich clia mau ther Vs (mL) va thé tich mau tréng
Vb (mL), tinh toan ndng d6 C (mg/m?), clia déng trong thé tich khéng khi da

ldy mau V (L):
&



________________________—__w
(Ca.Vs - Co.Vb)
C= (mg/m?)
v

Trong do:
C: Néng do ddng trong khéng khi (mg/m?).
Ce: N&ng d6 dong trong mau thée (ug/mL).
Co: Ndng d6 ddng trung binh trong mau trang (ug/mL).
\/s: Thé tich dung dich mau thtr (mL).
V: Thé tich dung dich m&u trang (mL).
\V: Thé tich khong khi lay mau (L).
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Phu luc 24
KY THUAT XAC DINH PONG VA HOP CHAT (DANG HO', KHOI) -

PHUONG PHAP PHO HAP THU NGUYEN TU

(Ban hanh kem theo QCVN 03 : 2019/BYT ngay 10 thang 6 ndm 2019
cua B trwéng B Y té)

1. Nguyén ly

LAy mau ddng (dang hoi, khoi) trong khong khi bang mang loc ester
cellulose, kich thwéc 16 loc 0,8um, dwong kinh 37mm. Sau @6 tach khéi, bui.
Pha huy mau bang HNO; dac co gia nhiét & 140°C t&i gan kho, xir ly tiép mau
bang HCI dic & nhiét d6 400°C dén gan khé, pha lodng mau t&i ndng d6 thich
hop bang nwéc cét, do trén may quang phd hap thu nguyén t&, ngon Ikra
khéng khi - acetylen, v&i dén catot réng déng, & bwéc séng 324,7nm, song
song do mau chuan va mau trdng. Dwa vao d6 hap thu do dwoc clia mau thiy,
cac mau chuan, cac mau trang, thé tich khéng khi clia mau thir va mau tréng,
tinh dwoc ndng do ddng trong thé tich mau khéng khi da |ay.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:

- Bau l&y mau: mang loc ester cellulose c& 15 0,8um, dwérng kinh 37mm
dat trong casset.

- May lay mau, lwu lwong 1 - 3L/pht.

- May quang phé hép thu nguyén t& véi mot dau gét khéng khi -
acetylen, dén catot rong dong va cac ddng hd didu chinh, 2 tang, cho khéng
khi va acetylen.

- Céc coc 125mL, hogc cbe Griffin, 50mL, véi cac nép kinh ddng ho*.
- Binh dinh mirc 25mL*.

- Pipet dinh mirc d4 phan loai, nhw can thiét*.

- Bép tdm néng, nhiét 46 b& mat 140°C va 400°C.

- Thiét bi cho céc bwéc tach khéi/bui:
+ B0 loc mang ester cellulose, 47mm, kich thwéc 18 0,3um (Millipore

PHWP hoac twong dwong);
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+ B6 loc mang ester cellulose, 47mm, kich thwéc 16 5um (Millipore

SMWP hoéc twong dwong);
+ Dung cu loc (Gelman No. 1107 hoac twong dwong).

* T4t ca dd thuy tinh dwoc lam sach vé&i acid nitric dac va rtra ky voi
nuéc cat hodc nwac khir ion trwde khi siv dung.

2.3. Héa chét va thuéc thie:
- Acid nitric (HNO3) dac.
- Acid hydrochloric (HCI) dac.

- Acid hydrochloric 0,5N: Thém 41,4mL HCI d3c vao nwéc, pha loang
tei 1L.

- Dung dich chuan géc Cu, 1000pg/mL, c6 thé dung chudn ban san
hosc hoa tan 1,000g Cu kim loai chuan trong thé tich tdi thiéu cla dung dich
HNO3 (1:1). Pha loéang t&i 1L voi HCI 0,5N.

- Nwée cat da khi ion.

- Khéng khi da nén, loc.

- Acetylen.

Chu y d4c biét: Thwe hién tat ca cac pha mau acid trong mot td hét.
2.4. Cac bwéc tién hanh
2.4.1. Ldy mau

- LAy mAu & lvu lwgng 1 - 3L/pht, téng thé tich Iay méu 50 -1500L.
2.4.2. Diéu kién phéan tich

- Ky thuat: Quang phé hép thu nguyén ti, ngon Ita.

- Chét phan tich: Béng.

- Tro hoa: 6mL HNO3 dac, 140°C; 6mL HCI dac, 400°C .

- Dung dich cudi: 25mL HCI 0,5N.

- Ngon Ira: khéng khi — acetylen, oxy hoa.

- Bwoc song: 324,7nm.

- Hiéu chinh dwong nén: khéng yéu cau.

- Chuan: Dung dich chuan Cu?* trong HCI 0,5N.
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- GiGi han: 5 — 125ug m&i mau.
- Gigi han phat hién wéc tinh: 0,05ug méi mau.
- B6 chinh xac (Sr): 0,03..
2.4.3. Chuén bj méu thiy
- Tach khai /bui.

+ S dung kep, lam wét truwée mang loc ester cellulose 47mm, kich
thwéc 16 0,3um béng cach dat né trén bé mat cla nwéc cét, thao bo loc, rut
bd nwéc dw va gan trén cac phin loc.

+ Chuyén loc mau tir cac ngan dwng mang loc casset tGi bo loc, dat
dbng tam trén dinh cua mang loc 47mm c6 khéi tich tu.

+ Loc chan khéng dé cac bo loc 37mm wét nhe, d6 dm git lai trén bd
loc 47mm, diéu nay cling d@m bao viéc loai bé cac bong béng khéng khi gitra
cac mang loc.

+ Khi thdy cac mau khoi co bong khi, hut chan khéng tlr 10 dén
15PSIG (69-103kPa), xa chan khéng dé Ioai bdéng khi.

+ bat mot mang loc ester cellulose 47mm, kich thwéc 13 loc 5
micromet trén bé mat cla nwdc cat dé 1am wét, loai bé nwéce dw thira bang
cach tham vai khan gidy va dat né dong tam trén dinh cla bd loc 37mm, ép
bé mét clia bd loc phia trén dinh véi mét khan gidy sach dé& dam bao khéng
o bong béng khéng khi gitra cac bo loc.

+ Gan két cac phan trén cta don vij loc, thém 5mL nude cat, va hut
chan khéng dé rut nwéc qua céc bd loc, Iap lai véi 5mL nwec mét 1an niva;
don cac bo loc chira cac hop chat ddng hoa tan trong mét coe thiy tinh sach:
bt dau lam mau tréng thudc thir vao thi didm nay.

+ Chuyén tét ca céc bo loc vao mét cdc thiy tinh sach.
Chua y: C&» 3 mau can 1 mau trang.

- Thém 6mL HNOs d&c, day véi mét tdm kinh va lam néng trén tm
nong (140°C) cho dén khi thé tich gidm xudng x4p xi 0,5mL, I4p lai hon 2 Ian
st dung 2mL HNO3 d&c méi 1an.

- Thém 2ml HCI dac, day v&i mét tam kinh, lam néng trén bép (400°C)
cho dén khi thé tich gidm xubng con khoang 0,5mL: lap lai hai lan, st dung
2mL HCI dac; khong dwoc dé cac dung dich kho & béat ky thei didm nao.
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_ Lam mat dung dich va thém 10mL nwéc cat.

- Chuyén lwong dung dich vao binh dinh mirc 25mL, pha loang t&i thé
tich véi nwéc cat.
2 4.4. Hiéu chudn va kiém soat chat luong

- Dung dich chuén Cu?* trong HCI 0,5N.

_ Chuan hang ngay voi it nhat 6 chuan lam viéc, thém cac lwong da
biét, bao gdm céc giéi han cia mau 0 - 125ug Cu méi mau, cta dung dich
chu&n géc vao binh dinh mirc 25mL va pha loang t&i thé tich voi HCI0,5N.

_ Phan tich cac chuan lam viéc cling v&i cac mau trdng va mau thir.

- Chuan bi db thi chuan bang cach vé do hap thu so v&i VO nong do
dung dich (ug/mL).

- Hut mét chuén cho méi 10 mau thi d& kidm tra do troi thiét bi.

_ Kidm tra d6 thu hdi phan tich v&i it nhat 1 mau trdng (c6 dinh nhon)
moi 10 mau thir.

- Thinh thoang st dung phwong phap bé sung chuén dé kiém tra nhiéu.
2.4.5. bo trén may

- D4t ché 36 may quang phd phl hop Vo khuyén cao clia nha san xuat
va cac didu kien trong muc 2.4.2. Diéu kién phén tich.

_ Hut chuén, mau thir va mAu tring, ghi d6 hap thu méy dang doc.

Chii y: Néu gia tri @6 hap thu clia mau thir vt qua khoang tuyén tinh
ciia cac dung dich chudn, tién hanh pha loang dung dich mAau th(r bang dung
dich HCI 0,5N, phan tich lai va nhan voi d6 pha loang khi tinh toan két qua.
2.5. Tinh toan két qua:

_ St dung d6 hap thu da do, tinh toan ndng d6 twong rng (Lg/mL) cla
ddng trong mau thir (Cs) va trung binh trong mAu tréng (Cy), tir dd thi chuan.

_ S dung thé tich dung dich (mL) cla méau thtr (Vs), va mau trang
phwong tién (Vy), tinh toan nong dé ddng, C (mg/md), trong thé tich mau
khéng khi da 4y, V (L).

(Cs.Vs o Cb.Vb)

C= (mg/m3)

\%
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C: Nong d6 déng trong khéng khi (mg/m3).

Cs: Nong d6 déng trong mau ther (ug/mL).

Co: NOng d6 déng trung binh trong mau trang (ug/mL).
Vs: Thé tich dung dich mau thir (mL).

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

V: Thé tich khéng khi 4y mau (L).
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Phu luc 25

KY THUAT XAC DINH ETHANOL (CHzCH20H) —

PHU'ONG PHAP SAC KY KHi

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

1. Nguyén ly

Ethanol trong khong khi dwgc hap phu vao trong dng than hoat tinh.
Sau d6 mau dwoc gidi hap bang dung mdi thich hop rdi bom Ién hé théng
sac ky khi theo mét chwong trinh nhiét do 16 coét phu hop. Qua trinh rlra giai
mAu phan tich ra khéi cot tach dwoc phat hién bang detector FID, tin hiéu
dwoc ghi lai bang sac ky dd. Trén co s& do lon cua dién tich hay chiéu cao
pic cla mau tht» va chuén, thé tich mau khong khi da lay, tinh dwoc nong do
ethanol co6 trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, Iwu lwong 0,01 - 0,2L/phdt.

- D3u lay mau (6ng than hoat tinh): Dai 7cm, dwdng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, cé chira hai phan than
hoat (trwéc: 100mg; sau: 50mg) ngan cach béi mot nut xép urethane 2mm.
Mét nut bong thuy tinh silylated & phan dau va nat xbp urethane 3mm & phan
d4u sau clia 6ng than. Cac éng nay cd ban san.

- Chét 1am lanh, da déng tui (Bang xanh, hoac twong dwong).
- May séc ky khi, FID, may tinh va cot séc ky.
- Lo 2mL bang thiy tinh, ndp ép va c6 l6t PTFE.
- Xy lanh 10pL chia vach t¢i 0,1uL.
- Binh dinh mtrc 10mL.
2.3. Héa chét va thuéc thir:

- Dung dich ngam rira: Carbon disulfide tinh khiét phan tich, cAp sac ky
vGi 2-butanol 1% (tt/tt) va n-undecan 0,2% (tt/tt), ethyl benzen 0,1% (tt/tt),

hoac chuan ndi thich hop khac.
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- Chat phan tich (chat chuin ethanol), tinh khiét phan tich.
- Khi nito, tinh khiét.
- Khi hydro, tinh khiét.
- Khéng khi @3 nén, loc.

Chu y: Carbon disulfide 1a chat doc hai va nguy co chay né nén moi
thao tac lién quan dwoc lam trong ta hét.

2.4. Cac bwéc tién hanh
2.4.1. L&y méu

- Bé cac dau clia 6ng I1ay mau ngay trieée khi lay mau, cédm vao éng
meém noi v&i may 14y mau.

- L&y mau & lwu lwong 0,01 - 0,2L/phit, téng thé tich 14y m&u 0.1 - 1L,

- Day nap clia 6ng l&y mau véi cac nit chat déo va déng goi an toan dé
van chuyén.

2.4.2. Diéu kién sic ky:
- May séc ky khi, FID.
- Nhiét d6 buéng bom mau: 200°C.
- Nhiét d6 detector: 250 - 300°C.
- Nhiét d6 c6t: 65 — 70°C.
- Thé tich bom mau: 5pL.
- Lwu lvgng khi mang (N2 hodc He): 30mL/phut.

- Cot thay tinh, kich thwéc 2m x 4mm ID, Carbowax 1500 0,2% trén
Carbopack C 60/80 hoac twong dwong.

- Gidi hap: 1mL 2-butanol 1% trong CS».
2.4.3. Xay dung dwong chuén va kiém soét chét luong
- Chuén ethanol trong chét riva giai CS; (chuan ndi ty chon).
- Chuén hang ngay véi it nhat sau ndng d6 chuan lam viéc bao phu
pham vi cia mau th.
a. Thém mét lwong da biét clia chat phan tich (chat chuan ethanol) gé&
rika gidi vao binh dinh mirc 10mL va pha loang t&i vach.
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b. Phan tich cung v&i mau thir va mAau trang.

. Chuan bi @ thi chuan (ti 1& dién tich pic cla chat phan tich voi dién
tich pic ctia chuén ndi voi lwong mg chét phan tich).

- Xac dinh hiéu qua giai hap (DE) it nh4t mot 1an cho mdi 16 than hoat
dwoc st dung cho l4y mau trong gi¢i han chuan. Ct 5 ndng do, chuén bi ba
6ng va ba mAu trang.

a. Chuyén va thao bé phan hap phu phia sau clia &ng 14y mAu trang.

b. Tiem mét mét lwong da biét clia chat phan tich trwe tiép 1&n phan chéat
hap thu phia trwéc voi mét Xy lanh microlit.

c. Day mu 6ng, dé yén qua dém.
d. Giai hap va phan tich song song Vi chuan lam viéc.

. Chuan bi db thi ctia DE (hiéu qua gidi hap) véi mg chét phan tich da
thu hoi.

_ Phan tich 3 mau mu spikes kiém soat chat lwong va 3 mau phan tich
spikes d& dam bao réing dd thi chuén va dd thi hiéu qua gidi hap & trong kiém
soat.

2.4.4. Phéan tich mau

- Chuyén phan chét hap phu & phan trwdc va phan sau trong 6ng than
hoat tinh dung dé lay mau vao lo riéng biét. B6 nuat len thay tinh va nat x6p.

- Thém 1mL chét rira giai (carbon disulfide) vao méi lo. Gan nap kep toi
mdi lo.

- P& yén 30 phat véi thinh thodng Iac khuay tron. Sau d6 bom mau trén
GC/FID.

- Pat ché d6 may sac ky khi nhw muc 2.4.2. pidu kién séc ky. Tiém mau
chét 16ng bing tay st dung k¥ thuat day dung méi hodc bang tiém mau tw
dong.

Cht y: Néu dién tich pic vwot trén gidi han tuyén tinh clia cac chuan lam
viéc, pha loang voi chét rira giai CS, phan tich lai va ap dung hé s6 pha
loang trong tinh toan.

- Po dién tich pic. Chia dién tich pic ctia chat phan tich véi dién tich pic
clia chuan ndi trén cung mot séc ky do.

y/
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2.5. Tinh toan két qua

- Xac dinh khéi lwvong, mg (d4 hiéu chinh xac dinh hiéu qua giai hép)
cla ethanol da tim dwoc trong phan hap phy phia trwéc ong mau (W) va
phia sau 6ng mau (W) va trung binh phan h4p phy mau trang phuong tien
phia trieéc 6ng (By) va phia sau ong (By).

Ghi chu: Néu Wy, > Wy/10, thdng bao réng c6 sw qua tai ong 14y mau va
c6 thé mat mau.

Tinh ndng d8, C, ctia ethanol trong thé tich khéng khi da lay mau, V (L):

(Wi + Wp — Bi— By) . 103

C= , (mg/m3)
\Y
Trong dé:
C: Néng db ethanol trong khong khi (mg/m3).

Wt Khéi lwong clia ethanol trong phan hép phu phia trwée éng mau
(Hg).

Ws: Khoi Ivgng cda ethanol trong phan hap phy phia sau éng mau (ug).

Bt: Khoi Iwgng trung binh clia ethanol trong phan hap phu mau trdng
phia trwec éng (ug).

Bb: Khéi lwong trung binh cla ethanol trong phan hip phu mau tréng
phia sau 6ng (ug).

V: Thé tich khong khi &y mau (L).
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Phu luc 26
KY THUAT XAC DINH FLUORIDE (F") -

PHUWONG PHAP SAC KY ION

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

1. Nguyén ly

LAy mau fluoride (F-) trong khéng khi bang dung dich hép thu NaOH 0,1N.
Sau d6 x& ly @& dwoc dung dich ¢é ndng dé ion F- thich hgp. Tiém dung dich
mau th(r va mau chuan vao hé thdng sac ky ion, voi detector dd dan, thyc
hién qua trinh sac ky trén cot trao dbi ion thu dwoc sac ky db v&i cac gia tri
chiéu cao hoac dién tich pic clia mau thir va mau chuan. Dwa vao chiéu cao
pic hodc dién tich pic do dwoc clia mau thir, cac mau chuén, cac mau trang,
thé tich khong khi ctia mau thi, tinh dworc ndng dé fluoride (F-) trong thé tich
mau khéng khi da lay.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:

- BAu ldy mau: Ong hép thu chira 15mL dung dich NaOH 0,1N.

- May lay mau, lwu lwong 1 - 2L/phut.

- May séc ky ion, véi tién cot (50mm x 4,0mm), cét trao d@di ion (200mm
x 4,0mm), cot rc ché (4mm) va detector 36 dan va da ndi t&i don vi x& ly di
lieu.

- Bé siéu am.

- Lo chat déo tro' hoa hoc 10mL, vé&i ndp xoay.

- Binh dinh murc 25 t&i 1000mL.

- Pipet 50 -10000.

- Cbc 25 — 100mL.

- May loc v&i phéu loc.

- BAu loc dung mét 1an, cellulosic, c& 16 0,45um.

- Cartridge nhua acid sulfonic nén styren.
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- Hé théng cép nwoc tinh khiét, d& chuan bj nwéc khi ion dién tré suit
I&n hon hoac twong dwong 18MQ-cm.

- Chai polyethylen 100mL.
- Xy lanh chét déo 5mL va’hoic 10mL.

- HOp dau loc xy lanh, voi mang loc polytetrafluoroethylen (PTFE) cé& 16
loc 0,8um. '

- Xy lanh 50pL v&i kim tiém 60mm x 0,6mm.

- Cac lo cia module tiém mau tw dong polypropylen, dung tich 0,75mL
2.3. Hoa chat, thuéc tha:

- Nwéce khir ion (DI), dién tré suat = 18 MQ-cm.

- NaOH 0,1N.

- Natri carbonat (Na2CO3), khan, tinh khiét phan tich.

- Natri hydrocarbonat (NaHCOs), cAp d6 phan tich ACS.

- Dung dich chuén fluoride (F-), 1000mg/L.

- Dung dich chuan géc, 100mg/L (nhw anion). D&t mét phan 10mL dung
dich chuén fluorid vao binh dinh mdc 100mL, pha loang dén vach véi nwéc
khiz ion va tron déu. Dung dich 6n dinh it nhét 4 tudn & nhiét do phong.

Chu y: Acid, HF [a chat &n mon véi da, mét va mang nhay. HF pha huy
dung cu thuy tinh nén dung dung cu phdng thi nghiém béng chét déo. Mang
gang tay, 4o choang phong thi nghiém va kinh an toan trong khi xt ly. Bat
budc acid cho thém vao nwdc (khéng thém nwéc vao acid) dé tranh phan
(*ng toa nhiét dcv doi.

2.4. Cac buwére tién hanh:
2.4.1. Lay méu, bdo quén va van chuyén mau

- Lay mau & lvu lwong 1 - 2L/pht, téng thé tich I&y mau 15 - 1000L.

- Gitr lanh t&t ca cac mau thir néu bao quan qua dém (hoac lau hon)
trwée khi van chuyén dén phong thi nghiém.

- Phan tich mau trong vong 2 tuan sau ldy mau. Cac mau c6 thé dwoc
bdo quan & nhiét d6 phong trong mét tudn; dé Iwu triv 1au hon, gite lanh mAu
(4 - 8°C).

2.4.2. Biéu kién phén tich /@/
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- Ky thuat: Sac ky ion (IC), véi detector 40 dan.

- Chét phan tich: lon fluorid (F).

_ Chiét xuat: Dung dich nwéc natri carbonat/ natri hydrocarbonat.

- Thé tich tiém: 50pL.

- Rira giai: Na2CO3 8 mM /NaHCOs 1mM, téc d6 dong 1,0mL/phdt.

- Cot: Tién cot, cot trao doi ion va cot e ché.

- Gi®i han chuan: F-; 0,4 — 8,0mg/L.

- Gi¢i han phat hién wéc tinh: 0,1mg/L/0,009 mg/m® (thé tich khong khi
120L, nhw F-).

- Do chinh xac (Sr): Fluoride, 0033; HF, 0,056.
2.4.3. Chuén bj méu thi

- Chuyén céac binh mau tlr noi bao quan va mang t&i nhiét dé phong.

_ L&c siéu am cac mAu trong bé I3c siéu am it nhat 15 phut va cho phep
t&i ngudi it nhat 30 phut.

- St dung xy lanh 5 hodc 10mL, loc tirng dich chiét mau thir qua mang
loc PTFE va cartridge nhwa acid sulfonic nén styren (theo hwéng dan clia nha
san xuat), bd 2mL dau tién va chuyén dung dich con lai vao trong binh chat
déo sach.

2 4.4. Chudn hoa va kiém soét chét luong

- Pha loang dung dich chuén gdc trong dung dich rtra giai, chuén bj cac
dung dich chuin lam viéc chuadn hoa bao phl pham vi khoang 0,4 dén 8uL
cla fluorid. Bdo quan céac chudn lam viéc trong chai polyethylen da day kin.
Chudn bi cac chun lam viéc m&i 2 tuan mét lan.

_ Hiéu chudn s&c ky ion it nhat 6 chuan lam viéc chuan hoa bao phl
pham vi (it nhat) 0,4 dén 8uL cua fluoride mdi mau bing sw chuan bj do thi
chuin cdia chidu cao pic anion (mm hodc uS) so véi nong d6 (ug/mL).

_ Phan tich cac chuan lam viéc cling v&i mau thkr, mau tréng thuoc thr
va mAu tring hién treong & tan suét it nhat 1 13n cho m&i 20 mau thi (tbi
thidu 3 mau trang ctia mdi mau thir). Bo loc cellulose nitrat gidi thich sw thay
ddi cac gia tri mau trdng phu thudc theo 16, do do6 hiéu chinh mAu trang la can
thiét.
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2.4.5. Do trén may

- Dat ché d6 may sac ky ion véi téc do dong rira giai da khuyén cao (vi
du: 1,0mL/phut hoac ap suéat 13MPA), va cac didu kién khac nhw da dwoc xac
dinh b&i nha san xuét thiét bj,

- Tiém mét dung dich mau thir (vi dy S0uL) vao may séc ky va do chidy
cao pic cua fluoride. Néu chidu cao pic vwot qua gidi han dwong chudn tuyén
tinh, pha loang véi dung dich rira giai, phan tich lai va ap dung hé s6 pha
loéng phtu hop trong tinh toan.

2.5. Tinh toan két qua:
- Tinh ndng d6 khéi Ivong cla fluoride (F), C (mg/m?3), trong thé tich
khéng khi da lay mau, V(L)

(C1.V1.F4) — (Co.Vo)
C=¢ }- Fe
V.n

Trong dé:
- C: Néng d6 fluoride (F") trong khéng khi (mg/m3).

- C: Nong db trung binh cia fluoride dung dich kiém tra mau tring hién
trwong (ug/mL).

- C1: Néng d6 cuia fluorid dung dich kiém tra mau the (ug/mL).

- V: Thé tich clia mau khoéng khi (L).

- Vo: Thé tich ctia dung dich kim tra mau trdng hién treong (mL).
- Vi: Thé tich clia dung dich kiém tra mau thiy (mL).

- Fa: Hé s0 pha loding cho méi dung dich mau this kidm tra.

- Fe = 1,053: Hé s0 chuyén ddi & chuyén tir fluoride sang néng do HF
(néu co).

- n: d6 phuc hoi.

D06 phuc héi clia HF do tac dung clia d6 &m twong d6i (RH) I16n hon 60
% c6 thé dwoc tinh nhw sau:

[226,5 - (2,0914.RH)]

n:
100
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