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1. QUY DINH CHUNG

1. Pham vi diéu chinh
Quy chuén ky thuat quéc gia (sau day goi tat 1a Quy chudn) nay quy dinh cac
yéu cau ky thuat va quan ly vé chét lwong, vé sinh an toan déi véi dung cu, vat

chira dwng bao bi lam bang nhwa téng hop tiép xuc trwc tiép véi thwe pham.

2. Pé6i twong ap dung

Quy chuan nay ap dung dbi voi:

2.1. T chirc, ca nhan nhap khau, xuét khau, san xuat, budn ban va st dung cac
san pham thyc phdm cé sir dung dung cu vat, chra dwng, bao bi l1am bang nhua
tong hop tiép xuc tryee tiép véi thwe pham.

2.2. Co quan quan ly nha nwéc co lién quan.

3. Giai thich tir ngir va chir viét tat:

Il. YEU CAU KY THUAT, PHUONG PHAP THU VA LAY MAU

1. Yéu cau ky thuat dbi véi dung cu, vat chra dwng, bao bi lam bang nhwa
tdng hop tiép xuc truc tiép véi thwe phdm dwoc quy dinh tai cac phu luc ban hanh
kém theo Quy chuén nay nhw sau:

1.1. Phu luc 1: Yéu cau ky thuat va phwong phap thtr déi véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc trwc tiép véi thwe phdm co
thanh phén chinh Ia Phenol, nhwa Melamin va nhwa Urea

1.2. Phu luc 2: Yéu cau ky thuat va phwong phap thr déi véi dung cu, vat
chira dwng, bao bi lam bang nhua téng hop tiép xuc truc tiép véi thwe phadm co
thanh phan chinh l1a Formadehyde

1.3. Phu luc 3: Yéu cau ky thuat va phwong phap thtr déi véi dung cu, vat

chira dwng, bao bi lam bang nhwa téng hop tiép xuc truc tiép véi thwe phdm co
thanh phan chinh 1a Polyvinyl Clorid (PVC)



1.4. Phu luc 4: Yéu cau ky thuat va phwong phap the déi véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc trwc tiép véi thwe phdm co
thanh phan chinh la Polyethylen ho&c Polypropylen (PE, PP)

1.5. Phu luc 5: Yéu cau ky thuat va phwong phap thr déi véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc truc tiép véi thwe phadm co
thanh phan chinh |a Polystyrenm (PS)

1.6. Phu luc 6: Yéu cau ky thuat va phwong phap thr déi véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc trwc tiép véi thwe phadm co
thanh phan chinh 1a Polyvinyliden Chlorid (PVDC)

1.7. Phu luc 7: Yéu cau ky thuat va phwong phap the déi véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc trwc tiép véi thwe phadm co
thanh phan chinh 1a Polyethylen Terephthalat (PET)

1.8. Phu luc 8: Yéu cau ky thuat va phwong phap the déi véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc truc tiép véi thwe phdm co
thanh phan chinh 1a Polymethyl Metacrylat (PMMA)

1.9. Phu luc 9: Yéu cau ky thuat va phwong phap thr déi véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc truc tiép véi thwe phdm co
thanh phan chinh 1a Nylon

1.10. Phu luc 10: Yéu cau ky thuat va phuwong phap thir dbi véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc trwc tiép véi thwe phadm co
thanh phan chinh la Polymethyl Penten (PMP)

1.11. Phu luc 11: Yéu cau ky thuat va phuwong phap thir d6i véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc trwc tiép véi thwe phadm co
thanh phan chinh la Polycacbonat

1.12. Phu luc 12: Yéu cau ky thuat va phuwong phap thir di véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc trwc tiép véi thwe phdm co
thanh phan chinh 1a Polyvinyl Acol (PA)

1.13. Phu luc 13: Yéu cau ky thuat va phwong phap thir d6i véi dung cu, vat
chira dwng, bao bi lam bang nhwa téng hop tiép xuc trwc tiép véi thwe phdm co
thanh phan chinh |a Polylactic Acid (PLA)

ll. YEU CAU QUAN LY
IV. TRACH NHIEM CUA TO CHU’C, CA NHAN

1. Té chlrc, c4 nhan phai cong bdé hop quy phu hop véi cac quy dinh ky
thuat tai Quy chuan nay, dang ky ban cong bd hop quy tai Cuc An toan vé sinh thyc
phdm va bdo dam chét lwong, vé sinh an toan theo dung ndi dung da céng bé.



V. TO CHU'C THUC HIEN

1. Giao Cuc An toan vé sinh thwc phdm ch tri, phéi hop véi cac co quan chirc
nang coé lién quan hwéng dan trién khai va té chirc viéc thue hién Quy chuan nay.

2. Can c vao yéu cau quan ly, Cuc An toan vé sinh thwc phdm cé trach nhiém
kién nghi Bo Y té stra dbi, bd sung Quy chuan nay.

3. Trwong hop hwéng dan cta québc té vé phwong phap thr va cac quy dinh
clia phap luat vién dan trong Quy chuén nay dwoc stra ddi, b sung hodc thay thé thi
ap dung theo van ban mai.



Phu luc 1

YEU CAU KY THUAT VA PHUONG PHAP THU DOI VOI CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHYA TONG HQP CO THANH PHAN CHINH LA
NHUYA PHENOL, NHU'A MELAMIN, NHYA UREA

1. Yéu cau ky thuat
1.1. Dbi voi vat liéu
Chi

Cadmi

1.2. Do thdi nhiém

Kim loai néng

Phenol

Formaldehyd

Cén kho

Khéng dwoc qua 100 ug/g
Khéng dwoc qua 100 ug/g

Ham lwong kim loai ndng trong mau khoéng dwoc qua 1 pg/ml tinh
theo Chi

Ham lwong phenol trong mau khdng dwoc quéa 5 ug/ml

Ham lwgng Formaldehyd trong mau thr phai dat yéu ciu nhw d3
mé ta trong phan phwong phap thir

Can kho con lai sau khi cho bay hoi dung dich thir khdng duoc qua
30 pg/ml.

2. Phwong phap tho

2.1. Thor vat liéu
Chi va Cadlmi

- Chuén bi dung dich thi:

Can 1,0 g (chinh xac dén mg) mau cho vao dia bay hoi bang
bach kim, thach anh hoac thdy tinh chiu nhiét, thém 2ml acid
sulfuric, gia nhiét tlr t» cho dén khi hét khoi trdng bay ra twr acid
sulfuric va phan I&én mau da bj than héa. Sau dd, cho dia vao
nung trong 16 dién tai 450°C dé qué trinh than hoéa xay ra hoan
toan, 13p lai qua trinh thém acid sulfuric va nung déi véi cén trén
dia, d& ngudi. Thém vao can 5ml acid hydrocloric (1/2), trén déu,
va cho bay hoi trén bé& cach thdy. Sau khi dé ngudi, thém 20 ml
acid nitric 0,1 mol/l, hoa tan, loc va loai bo phén khéng tan, thu
phan dich loc lam dung dich thir.

- Chuén bi dung dich chuén:

Cadlmi:

> Dung dich chuan Cadmi géc:

Can 100 mg cadmi, hoa tan trong 50 ml acid nitric 10%, c0 trén
bép cach thiy. Sau d6 thém acid nitric 0,1 mol/l d& hoa tan va
dinh m&rc dén da 100 ml. Dung dich chudn cadmi gbc nay cé
néng do 1 mg/ml.

» Dung dich chuan Cadmi lam viéc:

Lay chinh xac 1 ml dung dich chudn cadmi gbc, thém acid nitric
0,1 mol/l dén da 200 ml. Dung dich chuan lam viéc nay c6 ndng
do 5 pg/mil.



2.2 Thir théi nhiém

Kim loai ndng

Phenol

Chi : ,
> Dung dich chuan Chi géc:

Hoa tan 159,8 mg chi (Il) nitrat trong 10 ml acid nitric 10%, va
thém nwéc cat dinh mire dén da 100 ml. Dung dich chuan chi gbc
nay c6 ndng d6 1 mg/ml.

> Dung dich chuan chi lam viéc:

L4y chinh xac 1 ml dung dich chuan chi gbc, thém acid nitric 0,1
mol/l dinh mirc dén di 200 ml. Dung dich chuan lam viéc nay co6
néng dé 5 pg/ml.

- Tién hanh : Dung quang phé hap thu nguyén tlr hodc quang phd
phat xa plasma dé xac dinh cadimi va chi trong dung dich thtr.

- Chuén bi dung dich thi:

Rlra sach mau bang nwdc cét, ngam trong dung dich ngam thai
acid acetic 4% theo ty 1& 2ml /1cm? mAu, diéu kién ngam 60°C
trong 30 phut.

Néu mau s dung & nhiét do trén 100°C dung dung dich ngam
thoi la axit axetic 4% & 95°C trong 30 phut

Chuan bj dung dich chuan chi:

» Dung dich chuan Chi goc:

Hoa tan 159,8 mg chi (ll) nitrat trong 10 ml acid nitric 10%, va
thém nudc cat dinh mire den da 100 ml. Dung dich chuan chi goc
nay c6 nong do 1 mg/ml.

» Dung dich chuan chi lam viéc:

Lay chinh xac 1 ml dung dich chuan chi goc, thém acid nitric 0,1
mol/l dinh mdrc dén dd 100 ml. Dung dich chuan lam viéc nay co
nong do 10 pg/ml.

- Tién hanh:

O,ng the: Cho 20ml dung dich thr vao bng Nessler, thém nuéc
cat den da 50ml.

Ong so sanh: Tién hanh déng thoi véi 1 dng Nessler khac, cho
2ml dung dich chuén chi, thém 20ml dung dich acid acetic 4%,
thém nuwéc cat den du 50ml.

Nhé vao méi 6ng 2 giot thubc thr Natri sulfid, dé yén trong 5 pht,
sau do quan sat ca 2 ong trén nen trang. Mau cua ong thir khong
dwoc dam hon mau cta éng chuan.

- Chuén bi dung dich thir:

Rira sach mau bang nwéc cat, ngdm théi trong nwéc cat theo ty
1& 2ml/1cm? mAu, diéu kién ngam 60°C trong 30 phut.

- Chuén bi dung dich phenol chuan:

Dung dich chuan phenol gbc: Can chinh xac 1,0 g phenol, hoa tan
trong 100 ml nwoc.

Dung dich chuén trung gian: L4y chinh xac 1 ml dung dich chuén
goc vao binh dinh mirc va thém nwéc cat den da 100 ml.



Formaldehyd

Cén kho

Dung dich chuén lam viéc: L4y chinh xac 1 ml dung dich chuan

trung gian thém nwéc cat dén da 20 ml. Dung dich chuan lam viéc

c6 noéng d6 5 ug/ml.

- Chuén bi dung dich dém acid boric:

Chuén bi 2 dung dich

> Dung dich s6 1: Hoa tan 4,0 g NaOH trong nwéc, thém nwéc
dinh mirc dén da 100 ml.

> Dung dich sb 2: Hoa tan 6,2 g acid boric trong nwéc, thém
nwéce dinh mdre dén da 100 ml.

L&y méi dung dich mét lwgng bang nhau rdi lac déu

- Tién hanh:

L4y chinh xac 20 ml dung dich thdr, thém 3 ml dung dich dém acid

boric va trén déu, sau dé thém 5 ml antipyrin 4-amin va 2,5 ml

kali hexacyanoferrat (Ill) va nwéc dé da 100 ml. Tron déu va dé

yén trong 10 phut & nhiét dé phong.

Tién hanh twong tw vé&i 20 ml dung dich chuén lam viéc thay cho

20 ml dung dich tht.

Do do hap thu quang cta 2 hén hop & bwéc séng 510 nm. 13¢
hap thu quang cta dung dich thir khdng duoc vuwgt qua do hap
thu quang cla dung dich chuan lam viéc.

Chuan bi dung dich thir : Rira sach mau bang nwéc cét, ngam
thdi mau trong nwdc theo ty 1€ 2ml/1cm? mau, didu kién ngam
60°C trong 30 phut.

Tién hanh: Cho vao éng do c6 chia vach 200 ml mét lwong 10 ml
dung dich mau v&i 1 ml acid photphoric 20%, sau d6 thém 5-10
ml nwéc va tién hanh chwng cat hoi nwéc véi 6ng sinh han ngap
trong nwéc. Khi chung cat dwoc khoang 190 ml thi ngirng va
thém nwéc dinh mirc da 200 ml. LAy 5 ml dung dich nay cho vao
bng nghiém cé dwong kinh 15 mm va thém 5 ml thubc the
acetylacetone. Khudy déu va gia nhiét cach thiy trén bé nwdc soi
trong 10 phut.

Dung dich so sanh: Mét éng nghiém c6 dwéng kinh 15 mm khac,
cho vao 5 ml nuwéc va 5 ml thube thir acetylacetone. . Khudy déu
va gia nhiét cach thly trén bé nuwdc séi trong 10 phat.

Quan sat cac 6ng nghiém trén nén trang, dung dich mau phai
khéng t6i mau hon dung dich so sanh.

- Chuén bi dung dich thi:

Tuy thuéc vao muc dich si¢ dung cua bao bi chlra dwng thuc
pham, lwa chon dung dich ngam théi theo huwéng dan sau:

Muc dich str dung

Dung dich ngam théi

Dau, thtrc &n béo

heptan

D6 ubng co6 con

20% ethanol

Khong phai thwe pham co dau hodc chat béo va do udng

co con

Thwc phadm c6 dd pH trén 5

Nwoce

Thyc pham c6 d6 pH nho
hon hoac bang 5

4% axit axetic

Chuan bi dung dich th&r theo quy trinh sau, trlr nhitng phwong

phap cé hwéng dan cu thé :




Rera sach cac mau bang nwéc cat, sau d6 ngdm mau trong dung
dich ngam théi theo ty 1& 2ml/cm?.

- Diéu kién ngam:

Gia nhiét t¢i 60°C gitk nhiét do trong 30 phut.

Néu mau st dung & nhiét do trén 100°C ddng thoi st dung dung
ngam thoi 14 acid axetic 4% ho&c heptan thi diéu kién ngam thoi
nhw sau:

 Dbi véi acid axetic 4% gia nhiét t&i 95°C trong 30 phut

 Dbi v&i heptane gia nhiét t&i 25°C trong 60 phut

- Tién hanh:

Lay 200-300 ml dung dich thir (néu st dung heptan la dung dich
ngam théi, thi chuyén 200-300 ml dung dich thlr vao mét binh
hinh qué trirng, c6 chan khéng dén con mét vai ml, chuyén phan
dich cd vao mét dia bach kim khé, thach anh, hodc cdc thady tinh
chiu nhiét (da can bi va gia nhiét t¢i 105°C) sau dé trang binh cét
hai 14n, méi lan v&i khoang 5 ml heptan va gop dich rira vao dich
c6 da. Cho bay hoi trén bé cach thiy dén khi béc hoi hét dung
dich va con lai can cieng.

Séy khé can trong 2 gi& & 105 °C, d& ngudi trong binh hut 4m,
can dia va can xac dinh khoi lwong can (sw chénh Iéch trong
lwgongdia va can véi trong lwgng bi).

Tién hanh déng thdi mau trang, trong d6 thay thé tich dung dich
th&r bang thé tich nuwéc cat twong dwong.

st dung céng thirc sau dé tinh lwong cén:

Can kho (ug/ml) = [(a-b) x1,000] / thé tich dung dich thir

Trong dé:

a (mg) = sw chénh léch khéi lwong gitra dia cé can va bi trong
thtr nghiém vé&i dung dich thi.

b (mg) = sw chénh léch khéi lwgng gitra dia cé cdn va bi trong
thtr nghiém vé&i mau trang.



Phu luc 2

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHUYA TONG HQP CO THANH PHAN CHINH LA

1. Yéu cau ky thuat
1.1. Déi véi vat liéu
Chi

Cadmi

1.2. Do thdi nhiém

Kim loai néng

Lwong KMnO4 tiéu ton

Formaldehyd
Cén kho

2. Phwong phap thor
2.1. Thir vat liéu

Chi va Cadmi

2.2 Thi thi nhiém
Kim loai nang

Lwong KMnO, tiéu ton

NHUA FROMALDEHYDE

Khéng dwoc qua 100 ug/g
Khéng dwoc qua 100 ug/g

Ham lwong kim loai ndng trong mau khéng dwoc qua 1
pg/ml tinh theo Chi

Khéng dwoc qua 10 pug/ml

Ham lwong Formaldehyd trong mau th&r phai dat yéu ciu
nhw da mo ta trong phan phwong phap thir

Can kho con lai sau khi cho bay hoi dung dich thir khdng
dwoc qua 30 ug/ml.

Nhuw phén 2.1 Thir vat liéu Phu luc 1
Nhw phan 2.2 Phép thr thdi nhiém, Phu luc 2

Nhw phan 2.2 Phép thir thdi nhiém, Phu luc 1

Chuan bi dung dich thr : Rira sach mau béng nwoc cat,
ngadm théi mau trong nwéc theo ty 1&€ 2ml/1cm” mau, dieu
kién ngam 60°C trong 30 phit.

Tién hanh : Cho 100 ml nwéc, 5 ml acid sulfuric (1 — 3), va
5ml KMnO4 0,002 mol / I. Bun s6i khoang 5 phut, sau dé
loai bd dung dich va rlra binh bang nwéc. Cho vao binh
tam giac dé6 100 ml dung dich th&r, 5 ml acid sulfuric (1 —
3), va 10ml KMnQO4 0,002 mol/l va dun sbi trong 5 phut.
Ngay sau khi ngirng lam néng, thém 10 ml dung dich natri
oxalat 0,005 mol/l d& lam nhat mau dung dich. Chuan do
v&i dung dich KMnO4 0,002 mol/l cho dén khi c6 mau phét
dd bén mau. Tién hanh vé&i mau trdng va tinh lwong kali
permanganat tiéu thu bang cach st dung coéng thirc sau.
Lwong KMnO4 tiéu thu (ug/ml) = [(@ — b)x0.316xfx
1,000]/100

Trong do ) 3
a =lwgng KMnO4 ,002 mol/l ding tién hanh v&i mau thi
b = lwogng KMnO4 ,002 mol/l dung tien hanh vé&i mau trang

f = hé s6 KMnO, ,002 mol/l
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Formaldehyd

Cén kho

Chuén bj dung dich th®r : Rira sach mau bang nuwéc cét,
ngam théi mau trong nwéc theo ty 1& 2ml/1cm® méau, diéu
kién ngam 60°C trong 30 pht.

Tién hanh: Cho vao éng do cé chia vach 200 ml mét lwong
10 ml dung dich mau vé&i 1 ml acid photphoric 20%, sau dé
thém 5-10 ml nwédc va tién hanh chung cét hoi nwéc voi
dng sinh han ngap trong nwéc. Khi chwng cat dwoc khodng
190 ml thi ngirng va thém nwéc dinh mire da 200 ml. Lay 5
ml dung dich nay cho vao éng nghiém cé dwdng kinh 15
mm va thém 5 ml thudc thr acetylacetone. Khudy déu va
gia nhiét cach thady trén bé nwéc séi trong 10 phut.

Dung dich so sanh: Mét dng nghiém cé duweng kinh 15 mm
khac, cho vao 5 ml nwéc va 5 ml thude thir acetylacetone. .
Khudy déu va gia nhiét cach thly trén bé nwéc séi trong 10
phut.

Quan sat cac 6ng nghiém trén nén trdng, dung dich mau
phai khoéng tdi mau hon dung dich so sanh.

Nhu phdn 2.1 Thir vat liéu Phu luc 1
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Phu luc 3

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHUYA TONG HQP CO THANH PHAN CHINH LA

1. Yéu cau ky thuat
1.1. D6i v&i vat liéu
Chi

Cadmi

Dibutyltin

Tricresyt phostphat
Vinyl chloride

1.2. DO thdi nhiém

Kim loai ndng

Lwong KMnO4 tiéu tdn
Can khé

2. Phwong phap thor
2.1. Thir vat liéu

Chi va Cadmi
Dibutyltin

NHUA POLYVINYL CHLORIDE (PVC)

Khéng dwoc qua 100 ug/g
Khéng dwoc qua 100 ug/g
Khéng qua 50 ug/g

Khéng qua 1 mg/g

Khéng qua 1 ug/g

Ham Iwong kim loai nang trong mau khdng dwoc qué 1
pg/ml tinh theo Chi

Khéng dwoc qua 10 ug/ml

Khéng dwoc qua 30 ug/mi

Khéng qua 150 pg/ml néu str dung heptane lam dung dich
ngam thoi

Nhw phan 2.1 Thir vat liéu Phu luc 1

- Chuén bi dung dich thir :

Can 0,59 mau da dwoc (thai hodc nghién ky) va cho vao
binh dinh m&c c6 nat. Thém 20ml hén hop aceton va
hexan ty I& 3:7 va moét giot acid hydrochloric, day chat nap
binh va d& qua dém & khoang 40°C, thinh thoang lac dé
trén déu. Sau khi lam nguéi, loc lay dich, thu dich loc va
dich rira, c6 dén khoang 1ml trén may cd quay chan khéng
& nhiét dd khong qua 40°C. Sau d6, ding hexan chuyén
toan bd vao binh dinh mirc 25ml, thém hexan dén 25,0 ml.
Ly tdm hén hop trong khoang 10 phuat véi tbe do 2500
vong/phut va st dung I&p trén lam dung dich thir .

- Chuén bi dung dich chuan :

L4y chinh xac 100 mg dibutyltindichloride hoa tan véi
acetone va hai hoac ba giot acid hydrochloric, sau dé thém
acetone dinh mirc dén dd 100 ml. LAy 1 ml nay véi hai
hodc ba giot axit hydrochloric thém dinh m&rc dén da 1000
ml. Dung dich chuén dibutyltin c6 néng dd 1 pg/ml

- Tién hanh :

L4y 2ml médi loai dung dich th& va dung dich chuén
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Tricresyt phostphat

dibutyltin, thém 5 ml dung dich dém acid axetic-natri acetat
va 1 ml thubc thtr natri tetraethylborate, sau d6 déng nut
ngay lap tirc va lac manh trong 20 phat. D& yén hén hop
trong khoang 1 gi&® & nhiét dd6 phong, va loai bd I&p
hexane. Dung 1pul dung dich nay, chay sac ky khi va khdi
phd theo hwéng dan dwoc mé ta dwédi day, sau dé so sanh
thoi gian lwu trong phd séc ky khi cha dung dich thir va
dung dich chuan dibutyltin.

Cot sac ky S dung c6t bang thay tinh silicat dai 30
m dwong kinh 0,25 mm dwoc phd mot
I6p day 0,25 pym dimethylpolysiloxane
chtra diphenylpolysiloxane 5%

Cot nhiat do | Pun nong cot dén 45 ° C trong 4 pht,
' T sau doé tang nhiét do tw tr, c» 15° C
méi phut cho dén khi dat 300 ° C ,duy
tri tai dé nhiét dd nay trong 10 phut.

Nhiét do | 250°C

budng tiém

mau

Thiét bi do Dung may phé khdi cai dat sb khobi
nguyén tr la 263

Khi mang St dung Helium.Diéu chinh toc do dong
chay dé dibutyltin chady ra trong khoang
13 phut.

Néu thoi gian lwu trong phé séc ky khi cta dung dich tho
twong ng v&i thoi gian lwu trong phd séc ky 16ng cla
dung dich chudn . X&c dinh dién tich ving lwu dibutyltin
trong dung dich thr. Dién tich vung Iwu nay khéong dwoc
I&n hon ving lwu trén phd séc ky 16ng ctia dung dich chuan
dibutyltin.

- Chuén bi dung dich thir :

Can 0,59 mau da duoc (thai hodc nghién k¥) va cho vao
binh dinh !nu’c cé nut. Thém 15ml acetonitril, day chét nap
binh va d& qua dém & khoang 40°C. Sau do, loc lay dich,
thu dich loc va dich rl’fa,, thém acetonitril dén 25 ml va st
dung dich nay la dich chiét acetonitril.

Lay cot mini nhoi san gel oxitsilic sylyl héa Octadecyl hoat
hoa cbét bang 5ml acetonitril ; 5ml hon hgp acetonitril : nwéc
(1:1)

Lay 5ml dich chiét acetonitril va 5ml nwoc tron déu va nap
vao dau c6t da hoat hoa

Rlra giadi bang hdn hop acetonitril:nwéc ty & 2:1 va thu lay
10ml dich rtra giai la dung dich thir.

- Chuén bi dung dich chuén :

Can chinh xac 100 mg phosphate ftricresyl, thém
acetonitrile hda tan va dinh mic dén da 100 ml. Lay 1 ml
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Vinyl chloride

dung dich v&i 60 ml acetonitrile, sau doé thém nwéc va dinh
mirc dén da 100 ml. Dung dich chuén phosphate tricresyl
c6 nong dd 10 pg/ ml.

- Tién hanh :

Lay 20 pl mbi loai, dung dich mau va dung dich chuan
phosphate tricresyl. Chay sac ky léng theo hwéng dan
dwoc mo ta dwdi day, sau do so sanh théi gian lwu trong
phd sac ky léng cua dung dich th&r va dung dich chuan
tricresyl phosphate.

Cot sac ky Diing 6ng dai 250mm c6 duong kinh 4.6
mm lam bang thép khong gi

Nhiét do cot | 50°C

Thiét bj do Dung may do quang phé tia cuc tim. Hoat
dong & buwdéc song 264 nm.

Pha dong Dung hén hop acetonitrile va nwéc tron
véi ty 1& 2:1. Diéu chinh téc do dong chay
dé phosphate tricresyl chdy ra trong
khoang 9 phut.

Néu thdi gian lwu trong phd sac ky 1dng ctia dung dich tha
twong &ng v&i thoi gian lwu trong phd séc ky léng cla
dung dich chuan tricresyl phosphate. Xac dinh dién tich
vung Iwu phosphate tricresyl trong dung dich thir. Dién tich
vung lwu nay khéng dwoc Ién hon ving lwu trén phd séc ky
Idng ctia dung dich chuan tricresyl phosphate.

Chuén bi dung dich thd: Can 0,5 mau da duwoc (thai
méng) va cho vao lo thay tinh dung tich 20ml cé nap kin.
Sau d6, thém 2,5ml N,N-dimethyl acetamide va day nap
ngay. Tuy nhién, dbi v&i cac mau khong dé dang hoa tan
thi sau khi day nép, can l&c ky dé tron déu & nhiét do
phong, dé qua dém va st dung lam dung dich thir.

Chuén bj dung dich Vinyl chloride chudn: LAy khoang 190
ml Ethanol vao binh dinh mrc 200 ml, day binh bang nuat
cao su silicon va can trong lwgng. Lam lanh binh dinh mae
bang methanol bang khé va tiém vao 200 mg vinyl clorua
da dwoc hoa 16ng. Tiém ethanol da dwoc lam lanh bang
methanol bang khd vao binh, dinh m&c dén da 200 ml.
Tiép tuc lam lanh binh bang methanol bang khé. Lay 1 ml
dung dich trén, va thém ethanol da dwoc 1am lanh bang
methanol bang khd, dinh mirc dén dG 100 ml va bao quan
trong methanol bang khé. Dung dich thu dwoc cé ndng do
10 pg/ ml.

Ethanol (99,5) dung trong thi nghiém khéng dwoc chira
nhirng chat c6 anh hwdng dén cac chéat dung trong phép
thr.

Tién hanh:

Pinh tinh:
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2.2 Thr théi nhiém

Kim loai ndng

Lwong KMnO4 tiéu ton
Can khé

Ré6t 50 pl dung dich chuén vinyl clorua vao binh thay tinh
cé nut day da co 2,5 ml N, N dimethylacetamide, va day
nap ngay. Lam twong tw v&i mau thir. Sau do, dun néng
binh chiva dung dich mau va binh chiva dung dich chuan
trong 1 gi®, duy tri & nhiét dd 90°C, thinh thoang lac déu
binh. Tiép theo, lay 0,5 ml hoi trong méi binh, chay séc ky
khi theo huwéng dan dwoc mé ta dwdi day, sau do so sanh
thoi gian lwu trong phd sac ky khi cta dung dich thir va
dung dich chuan Vinyl chloride.

S dung c6t bang thay tinh
silicat dai 25 m duwdng kinh
Cot sac ky 0,25 mm dwoc phi mot
l6p day 3 um nhwa xbp
divinylbenzene styrene

Pun néng cot dén 80 °C
trong 1 phut, sau do6 tang
nhiét dé twr tr, c¢r 10°C
mdi phut cho dén khi dat
250°C, duy tri trong 10
phut.

Nhiét do cot

Nhiét d6 budng tiém mau 200°C

S dung moét may do ion
héa bang ngon Ira hydro.
Van hanh & nhiét do
o khoang 250°C. Biéu chinh
Thiét bi do lwu lwgng clda khong khi
va hydro sao cho do nhay
phat hién t6i da

St dung khi nito hoac heli.
Didu chinh téc d6 dong
Khi mang chay dé cac vinyl chloride
chady ra trong khoang 5
phut

Dinh Iwgng: Tinh dién tich vang Iwu Vinyl chloride trong
phd sac ky khi ctia dung dich thir va dung dich chuén. Yéu
cau dién tich vung lwu Vinyl chloride trong phd séc ky khi
cta dung dich th& khéng dwoc Ién hon trong phd sac ky
khi ctia dung dich chuén.

Nhw phan 2.2 Phép thtr thdi nhiém, Phu luc 2
Nhw phan 2.2 Phép tht théi nhiém, Phu luc 1
Nhu phan 2.1 Tha vat liéu Phu luc 1
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Phu luc 4

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHYA TONG HQP CO THANH PHAN CHINH LA
NHUYA POLYETHYLENE HOAC POLYPROPYLENE (PE, PP)

1. Yéu cau ky thuat
1.1. Béi véi vat liéu
Chi

Cadmi

1.2. Do thdi nhiém

Kim loai néng

Lwong KMnO4 tiéu tbn
Can kho

2. Phwong phap thor
2.1. Thir vat liéu

Chi va Cadmi

2.2 Thi thi nhiém
Cén khé

Khéng dwoc qua 100 ug/g
Khéng dwoc qua 100 ug/g

Ham lwong kim loai ndng trong mau khéng dwoc qua 1
pg/ml tinh theo Chi

Khéng dwoc qua 10 pg/ml

Khéng dwoc qua 30 pg/ml

Khéng qua 150 ug/ml néu mau st dung & nhiét dd khong qua
100°C va dung heptane lam dung dich ngam thoi

Nhuw phén 2.1 Thtr vat liéu Phu luc 1

Nhu phédn 2.1 Thir vat liéu Phu luc 1
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Phu luc 5

YEU CAU KY THUAT VA PHUONG PHAP THU’ DOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHWYA TONG HQP CO THANH PHAN CHINH

1. Yéu cau ky thuat
1.1. Bbi véi vat liéu
Chi

Cadmi

Céc chét dé bay hoi

1.2. D6 thoi nhiém

Kim loai nédng

Lwong KMnO4 tiéu tbn
Can kho

2. Phwong phap thor
2.1. Thtr vat liéu
Chi va Cadmi

Céc chét bay hoi

LA NHUA POLYSTYRENE (PS)

Khéng dwoc qua 100 ug/g
Khéng dwoc qua 100 ug/g

- Ham lwong tdng Styren, toluen, ethy Benzen, Isopropy
benzen va propyl benzen khéng qua 5mg/g

- Polylstyren trwong né(khi ding nwéc séi) cac thanh phar
khéng qua 2mg/g, Styren va Ethy Benzen khdng qua 1mg/g

Ham lwong kim loai ndng trong mau khéng dwoc qua 1
pg/ml tinh theo Chi

Khéng dwoc qua 10 ug/ml

Khéng dwoc qua 30 pg/ml

Khéng dwoc qua 240 ug/ml. St dung heptane lam dung dich
ngam thoi

Nhuw phén 2.1 Thir vat liéu Phu luc 1

Chuén bj dung dich thir : Can chinh xac khoang 0,5g mau,
cho vao binh dinh m&c 20ml va thém mét lwgng thich hop
tetrahydrofuran. Sau khi hoa tan hét mau, thém 1ml
diethylbenzen va thém tetrahydrofuran dinh mdc cho du
20 ml.

Chuén bi dung dich chudn: Cho 90 ml dung dich
tetrahydrofuran vao binh dinh mdc 100 ml. Can chinh xac
50 mg mdi loai cac chét sau : styren, toluen, Ethylbenzene,
isopropyl benzen, va propyl benzene. Sau dé thém
tetrahydrofuran dinh m&c dén di 100 ml. LAy 1 ml, 2 ml, 3
ml, 4 ml, va 5 ml dung dich trén 1an lwot cho vao céac binh
dinh mirc 20 ml riéng biét va thém vao méi binh 1 ml dung
dich thé diethylbenzene, sau dé thém dung dich
tetrahydrofuran dinh mrc dén da 20 ml. Pay 1a nhing
dung dich chuén.

Dung dich thtr diethylbenzene : Cho tetrahydrofuran vao 1
ml dung dich diethylbenzene, dinh mirc dén da 100 ml.
L4y 10 ml dung dich nay va thém tetrahydrofuran tiép tuc
dinh mirc dén da 100 ml.

Xéy dung duong cong phén tich : LAy 1 pl mdi dung dich
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2.2 Thir théi nhiém

Kim loai nédng

Lwong KMnO4 tiéu tdn

Cén kho

chuén, chay séc ky khi theo hwéng dan mé ta dwdi day.
S dung két qua phd sac ky khi dé tinh toan ty I& dién tich
vung lwu cua styren, toluen, Ethylbenzene, isopropyl
benzen va propyl benzen v&i dién tich vuang lwu cuia
diethylbenzene, sau d6 vé dwdng cong phan tich.

S dung co6t bang thay tinh
silicat dai 30 m dwdng kinh
Cot sac ky 0,5 mm dwgc phi mot 16p
day 0,5 ym polyethylene
glycol

Pun néng cot tlr 60 °C sau
do tang nhiét do tw tw, cw
4°C mbi phat cho dén khi
dat 100°C, va tiép tuc tang
10 °C mdi phat cho dén khi
dat 150°C

Nhiét do cot

Nhiét dd budng tiém mau 220°C

St dung mét may do ion
héa bang ngon Itra hydro.
Van hanh nhiét d6 khoang
Thiét bi do 220°C. Diéu chinh lwu
lwong clta khéng khi va
hydro sao cho d& nhay
phat hién téi da

St dung khi nito hoac heli.
Diéu chinh tbc d6 dong
Khi mang chay dé cac
diethylbenzene chay ra
trong khoang 11 phut

Tién hanh: Dung 1 ml dung dich thtr, chay sac ky khi theo
hwéng dan mé ta nhw trén. St dung két qua phd séc ky khi
dé tinh toan ty & dién tich vang lwu cla cac chat véi dién
tich vung lwu cda diethylbenzene. Tiép theo, st dung cac
duwong phan tich twong &ng dé& xac dinh néng doé styren,
toluen, Ethylbenzene, isopropyl benzen va propyl benzene,
sau do6 st dung cac phuwong trinh sau day dé xac dinh ham
lwong cua tirng chét:

Ham lwong (ng/g) = Néng dd chét trong dung dich mau (ug
/ ml) x 20 (ml) / khdi lwong mau (g)

Nhw phan 2.2 Phép thir théi nhiém, Phu luc 2
Nhw phan 2.2 Phép thir thdi nhiém, Phu luc 1
Nhw phan 2.1 Tho vat liéu Phu luc 1
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Phu luc 6

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHUYA TONG HQP CO THANH PHAN CHINH LA
NHUYA POLYVILYDENE CHLORIDE (PVDC)

1. Yéu cau ky thuat
1.1. Béi véi vat liéu
Chi

Cadmi

Bari

Vinylidene Chloride
1.2. Do thdi nhiém

Kim loai ndng

Lwong KMnO4 tiéu tdn
Céan khé

2. Phwong phap thor
2.1. Thtr vat liéu

Chi va Cadmi

Bari

Vinylidene Chloride

Khéng dwoc qua 100 ug/g
Khéng dwoc qua 100 ug/g
Khéng qua 100 ug /g

Khéng qua 6 ug /g

Ham lwong kim loai ndng trong mau khéng dwoc quéa 1
pg/ml tinh theo Chi

Khéng dwoc qua 10 pg/ml
Khéng dwoc qua 30 ug/mi

Nhuw phén 2.1 Thir vat liéu Phu luc 1

Dung dich thir: Can 0,59 mau, cho vao dia nung bang
platin, thach anh hodac thuy tinh chiu nhiét; vé co héa twr tw
tric tiép trén ngon Itra & khodng 300°C, sau d6 nung &
khoang 450°C dé chuyén thanh tro. Thém 50ml dung dich
acid nitric 0,1 mol/l vao can va hoa tan.

Dung dijch Bari chuédn géc : Hoa tan 190,3 mg bari nitrat
trong acid nitric 0,1 mol/l dinh mirc den dua 100 ml. Nong do
cua bari trong dung dich chuan goc la 1 mg/ml.

Dung dich Bari chuén lam viéc :

Lay 1 ml dung dich bari chuan géc va thém acid nitric 0,1
mol/l dinh m&rc dén dd 1.000 ml. Nong dd cua bari trong
dung dich chuan lam viéc la 1 pg/ml.

Tién hanh:Khi phan tich Bari trong dung dich tht bang

quang pho hap thu nguyén t&r hoac quang pho phat xa
plasma, két qua can so sanh véi dung dich chuan lam viéc.

Dung dich thd: Thai nhé mau, can 0,5g va cho vao lo nhya
20ml c6 ndp day. Sau dd, thém 2,5ml N,N-dimethyl
acetamide va déng nap ngay.

Dung dich chuén: Cho khoang 98 ml dung dich N,N-
dimethyl acetamide vao binh dinh mwc 100 ml cé nut cao
su silicon. Tiém 250 ml vinylidene clorua vao binh. Sau do
tiétm N,N-dimethyl acetamide qua nut cao su silicon dinh
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mirc dén di 100 ml. Tiép tuc 14y 1 ml dung dich nay va
thém N, N-dimethyl acetamide dinh m&c dén dd 50 ml.
Néng dd cua Vinylidene Chloride trong dung dich chudn
lam viéc la 60 pg/ml.

Tién hanh:

Dinh tinh: Rét 50 pl dung dich vinylidene clorua chuan vao
mot chai thdy tinh c6 nat day da chra 2,5 ml dung dich
N,N-dimethylacetamide, va day ndp ngay. Lam twong tw
v&i mau thir. Sau do, dun néng binh chiva dung dich mau
va binh chtra dung dich chuan trong 1 gi®, duy tri & nhiét
dd 90°C, thinh thodng I&c déu binh. Tiép theo, 1ay 0,5 ml
hoi trong méi binh, chay séc ky khi theo hwéng dan dwoc
mo ta dudi day, sau d6 so sanh thoi gian lwu trong phd
sac ky khi cta dung dich th® va dung dich chuén
Vinylidene chloride.

S dung c6t bang thay tinh
silicat dai 25 m dwong kinh
Cot sac ky 0,25 mm dwoc pht mot
l6p day 3 um nhwa xbp
divinylbenzene styrene

Pun néng cot dén 80 °C
trong 1 phut, sau do6 tang
nhiét d6 tw tr, cr 10°C
méi phut cho dén khi dat
250°C, drly tri trong 10
phut.

Nhiét do cot

Nhiét d& budng tiém mau 200°C

S dung moét may do ion
héa bang ngon Itra hydro.
Van hanh & nhiét do
o khodng 250°C. Diéu chinh
Thiét bi do lwu lwgng clda khong khi
va hydro sao cho d6 nhay
phat hién tbi da

St dung khi nito hoac heli.
DPidu chinh téc d6 dong
Khi mang chdy dé& cac vinylidene
chloride chay ra trong
khoang 9 phut

Pinh lweng: Tinh dién tich vung Iwu Vinyldene chloride trong
phd sac ky khi clia dung dich thir va dung dich chuan. Yéu
cau dién tich vang lwu Vinyldene chloride trong phd sac ky
khi ctia dung dich thtr khéng duwoc I6n hon trong phd séc ky
khi ctia dung dich chuan
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2.2 Thir thdi nhiém
Kim loai nédng

Lwong KMnO4 tiéu ton
Céan khé

Nhw phan 2.2 Phép thir théi nhiém, Phu luc 2
Nhw phan 2.2 Phép thir thdi nhiém, Phu luc 1
Nhw phan 2.1 Tho vat liéu Phu luc 1
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Phu luc 7

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHUYA TONG HQP CO THANH PHAN CHINH LA
NHUA POLYETHYLENE TEREPHTHALATE (PET)

1. Yéu cau ky thuat
1.1. Béi vé&i vat liéu
Chi

Cadmi

1.2. D6 théi nhiém

Kim loai ndng

Lwong KMnO4 tiéu tdn

Antimon
Germani

Can khé

2. Phwong phap thw
2.1. Thir vat liéu

Chi va Cadmi

2.2 Thir théi nhiém

Kim loai nédng

Lwong KMnO4 tiéu ton

Antimon

Khéng dwoc qua 100 ug/g
Khéng dwoc qua 100 ug/g

Ham Iwong kim loai nang trong mau khdng dwoc qué 1
pg/ml tinh theo Chi

Khéng dwoc qua 10 ug/ml
Khéng qua 0.05 pg/ml

Khéng qua 0.1 pg/ml
Khéng dwoc qua 30 ug/mi

Nhw phan 2.1 Thir vat liéu Phu luc 1

Nhw phan 2.2 Phép thtr thdi nhiém, Phu luc 2
Nhw phan 2.2 Phép tht théi nhiém, Phu luc 1

Chuén bj dung dich thtr : Rlra sach mau bang nwéc cét,
ngam trong dung dich ngam théi acid acetic 4% theo ty 1&
2ml /1cm? mAu, diéu kién ngam 60°C trong 30 phit.

- Néu méau s dung & nhiét do trén 100°C dung dung dich
ngam thoi la axit axetic 4% & 95°C trong 30 phut

Chuén bi dung dich chuin gbc Antimon: Can chinh xac
1,874 g triclorua antimon va hoa tan trong mét it acid
hydrochloric (1 — 2), sau dé thém acid clohydric (1 — 10)
dé dinh m&rc dén da 1.000 ml. Dung dich chuan Antimon c6
ndng d61 mg/ml.

Chuén bj dung dich Antimon chuén lam viéc: Lay 1 ml
dung dich antimon chuan géc, thém acid axetic 4% dinh
murc dén dd 100 ml, 14y 1 ml dung dich nay va thém acid
axetic 4% dinh m@rc dén da 200 ml. Dung dich Antimon
chuén 1am viéc c¢6 néng dd 0,05 ug/ml.

Tién hanh: Thyc hién phép phan tich antimon bang
phuwong phap quang phé hdp thu nguyén t& hodc quang
phd phat xa plasma véi dung dich Antimon th va dung
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Germani

Céan khoé

dich Antimon chuan lam viéc, so sanh két qua véi nhau.

Chuén bi dung dich thir : Rira sach mau bang nuwéc cét,
ngam trong dung dich ngam théi acid acetic 4% theo ty 1&
2ml /1cm? mAu, diéu kién ngam 60°C trong 30 phit.

- Néu mau st dung & nhiét do trén 100°C dung dung dich
ngam théi la axit axetic 4% & 95°C trong 30 phut.

Chuén bj dung dich chuén géc: Can chinh xac 144 mg
Germanium dioxide cho vao mét chén nung bach kim, thém
1g Natri cacbonat va tron déu. Gia nhiét lam tan chay hén
hop, sau d6 lam lanh va thém nwéc dé hoa tan. Trung hoa
dung dich bang acid hydrochloric, thém 1 ml axit
hydrochloric va sau d6 thém nuwéc dinh mirc dén da 100 ml.
Noéng d6 Germanium trong dung dich nay la 1 mg/ ml.
Chuén bj dung dich chuan lam viéc : 1y 1 ml dung dich
chuén gbc va thém acid acetic 4%, dinh mic dén da 100
ml. Tiép tuc 14y 1 ml dung dich nay, thém acid acetic 4%,
dinh mrc dén a4 100 ml. Néng d& Germanium trong dung
dich nay la 1 pyg/ml.

Tién hanh: Dung quang phd hép thu nguyén t& hoac
quang phd phat xa plasma dé xac dinh Germanium trong
dung dich th

Nhuw phén 2.1 Thir vat liéu Phu luc 1
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Phu luc 8

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHUYA TONG HQP CO THANH PHAN CHINH LA
NHUYA POLYMETHYL METHECRYLATE (PMMA)

1. Yéu cau ky thuat
1.1. Béi vé&i vat liéu
Chi

Cadmi

1.2. D6 théi nhiém

Kim loai nédng

Lwong KMnO4 tiéu ton
Methyl methecrylate
Cén khé

2. Phwong phap thor
2.1. Thir vat liéu

Chi va Cadmi

2.2 Thi thoi nhiém

Kim loai nang

Lwong KMnO4 tiéu tdn
Methyl methecrylate

Khéng dwoc qua 100 ug/g
Khéng dwoc qua 100 ug/g

Ham lwong kim loai ndng trong mau khéng dwoc qua 1
pg/ml tinh theo Chi

Khéng dwoc qua 10 pg/ml
Khoéng qua 15 ug/ml

Khéng dwoc qua 30 pg/ml. St dung dung dich ngam thoi dbi
vOi phép thr can khd

Nhuw phén 2.1 Thtr vat liéu Phu luc 1

Nhw phan 2.2 Phép th thdi nhiém, Phu luc 2
Nhw phan 2.2 Phép tht théi nhiém, Phu luc 1

Chuén bi dung dich thtr: Rira sach mau bang nuwéc cét,
ngam trong dung dich ngdm théi acid acetic 4% theo ty &
2ml /1cm? mAu, diéu kién ngam 60°C trong 30 phut.

- Néu mau sl dung & nhiét dd trén 100°C dung dung dich

ngam thoi la axit axetic 4% & 95°C trong 30 phut

Chuén bj dung dich chuéan : Can 1,5 g methyl methacrylate,
hoa tan trong ethanol 20% dinh mirc dén 1.000 ml. Tiép tuc
ldy 1 ml dung dich nay va thém ethanol 20% dinh mic dén
100 ml. Dung dich chuén cé ndng dd methyl methacrylate 1a

15 pg/mil.
Tién hanh :
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Can khoé

Binh tinh: S dung 1ul dung dich th&* va 1ul dung dich
chun methyl methacrylate, chay sac ky khi theo huéng dan
mo ta dwéi day, sau d6 so sanh thdi gian lwu trong phd sac
ky khi cta dung dich thtr va thdi gian Iwu cda methyl
methacrylate trong phd sic ky khi ctia dung dich methyl
methacrylate chuan

S dung c6t bang thady tinh
silicat dai 30 m dwong kinh

Cot sac ky 0,32 mm dwoc phi mot
I6bp  dimethylpolysiloxane
day 5 um

Bun néng cot dén 120 °C
trong 1 phut, sau dé tang

Nhiét dé coét nhiét do tw tiv, cir 5°C moi
phat cho dén khi dat
170°C.

Nhiét dd budng tiém mau 200°C

S dung mét may do ion
héa bang ngon Ira hydro.
Van hanh & nhiét d6 gan
Thiét bj do 250°C. Diéu chinh Iwu
lwong cha khong khi va
hydro sao cho ddé nhay
phat hién t6i da

S dung khi nito hoac heli.
Diéu chinh tbc do6 dong
Khi mang chdy d& cac methyl
methacrylate chay ra trong
khodng 4 dén 5 phut

Pinh lwgng: Tinh dién tich vang lwu methyl methacrylate
trong phd séc ky khi clia dung dich thir va dung dich chuén.
Yéu cau dién tich vung lwu methyl methacrylate trong phd
sac ky khi cla dung dich thtr khéng duoc 16n hon trong phd
sac ky khi cGia dung dich chuén

Nhw phan 2.1 Thtr vat liéu Phu luc 1
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Phu luc 9

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHUYA TONG HQP CO THANH PHAN CHINH LA

1. Yéu cau ky thuat
1.1. Béi véi vat liéu
Chi

Cadmi

1.2. Do thdi nhiém

Kim loai nédng

Lwong KMnO4 tiéu ton
Caprolactam

Cén khé

2. Phwong phap thor
2.1. Thir vat liéu

Chi va Cadmi

2.2 Thi thi nhiém

Kim loai nang

Lwong KMnO4 tiéu ton

Caprolactam

NHUA NYLON

Khéng dwoc qua 100 ug/g
Khéng dwoc qua 100 ug/g

Ham lwong kim loai ndng trong mau khéng dwoc quéa 1
pg/ml tinh theo Chi

Khéng dwoc qua 10 pg/ml
khéong dwgc qua 15 pg/ml
Khéng dwoc qua 30 pg/ml

Nhw phan 2.1 Thi vat liéu Phu luc 1

Nhw phan 2.2 Phép thir thdi nhiém, Phu luc 2
Nhw phan 2.2 Phép thir thdi nhiém, Phu luc 1

Chuén bi dung dich thtr : Rira sach miu bdng nuéc cét,
ngam trong dung dich ngam théi ethanol 20% theo ty 1€ 2ml
/1cm? mAu, diéu kién ngam 60°C trong 30 phit.

Chuén bj dung dich chudn : Can 1,5 g caprolactam va hoa
tan trong ethanol 20% dinh mirc dén da 1.000 ml. Tiép tuc
ldy 1 ml dung dich nay va thém ethanol 20% dinh mdc dén
dd 100 ml. Dung dich chuén nay cé néng dé caprolactam
la 15 pg/ml.
Tién hanh :
Dinh tinh : S dung 1ul dung dich thér va 1ul dung dich
chuén caprolactam, chay sac ky khi theo hwéng dan mé ta
duwéi day, sau d6 so sanh thoi gian lwu trong phé sac ky khi
cua dung dich th(r va thoi gian lwu cua caprolactam trong
hé sac ky khi cia dung dich caprolactam chuén.

S dung cot bang thay tinh silicat dai
e %1 30 m dwdng kinh 0,32 mm duoc
Cét sac ky . N . .
phu mét lop dimethylpolysiloxane
day 5 ym
Nhiét d6 cot 240°C.
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Cén kho

Nhiét do budng | 54400
tiém mau
S&r dung mét may do ion héa bang
ngon Itra hydro. Van hanh & nhiét do
Thiét bi do gan 240°C. Diéu chinh lwu lwong
cua khéng khi va hydro sao cho dé
nhay phat hién tbi da

St dung khi nito hodc heli. Diéu
chinh téc d6 dong chdy dé cac
caprolactam chay ra trong khoang 5
phut

Khi mang

Binh lwgng: Tinh dién tich ving lwu caprolactam trong phd
sac ky khi ctia dung dich th&r va dung dich chudn. Yéu cau
dién tich vung lwu caprolactam trong phd sac ky khi cla
dung dich th&r khdng dwoc I6n hon trong phd séc ky khi cla
dung dich chuén.

Nhw phan 2.1 Thir vat liéu Phu luc 1
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Phu luc 10

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHUYA TONG HQP CO THANH PHAN CHINH LA
NHUYA POLYMETHY PENTEN (PMP)

1. Yéu cau ky thuat

1.1. Béi véi vat liéu

Chi Khéng dwoc qua 100 ug/g
Cadmi Khéng dwoc qua 100 ug/g
1.2. Do thdi nhiém

Kim loai ndng Ham lwgng kim loai nang trong mau khéng duoc qua 1
pg/ml tinh theo Chi

Lwong KMnO4 tiéu tbn ~ Khong dwoc qua 10 pg/ml

Céan khé Khéng dwoc qua 30 pg/ml

Khéng dwoc qua 120 ug/ml. St dung heptan lam dung dich
ngam thoi

2. Phwong phap thor

2.1. Thtr vat liéu

Chi va Cadmi Nhuw phén 2.1 Thir vat liéu Phu luc 1

2.2 Th& thi nhiém

Kim loai ndng Nhw phan 2.2 Phép thir thdi nhiém, Phu luc 2
Lwong KMnO4 tiéu tdn Nhw phan 2.2 Phép thtr théi nhiém, Phu luc 1
Cén kho Nhw phan 2.1 Thir vat liéu Phu luc 1
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Phu luc 11

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHUYA TONG HQP CO THANH PHAN CHINH LA

NHUA POLYCACARBONATE
1. Yéu cau ky thuat
1.1. Béi véi vat liéu
Chi Khéng dwoc qua 100 ug/g
Cadmi Khéng dwoc qua 100 ug/g

Bisphenol A ( phenol  Tng ham lwong khéng dwoc qua 500 pglg
va p-tert-butylphenol)

Diphenyl cacbonat Khéng dwoc qua 500 pg/g

Cac Amin Khéng dwoc qua 1 ugl/g

1.2. D6 théi nhiém

Kim loai ndng Ham lwong kim loai ndng trong mau khéng dwoc qua 1 pg/ml
tinh theo Chi

Luong KMnO4 tiéu Khong dwoc qua 10 pg/ml
tén

Bisphenol A ( phenol ~ Khong dwoc qua 2,5ug/ml
va p-tert-butylphenol)

Cén kho Khéng dwoc qua 30 pg/ml

2. Phwong phap thor

2.1. Thir vat liéu

Chi va Cadmi Nhw phan 2.1 Thir vat liéu Phu luc 1

Bisphenol A ( phenol va  Chuén bj dung dich thd : LAy 1.0 g mau, cho vao binh nén

p-tert-butylphenol) 200ml va thém 20 ml diclometan. Sau khi mau hoa tan hoan
toan, thém 100 ml aceton bang dung cu nhd giot, vira thém
vira lac k¥, ly tam hén hop trong 10 phut véi tbc do 3000
vong/phut, co I6p trén dén khoang 2ml bang may cd quay
chén khéng. Sau do, thém 10ml acetonitril va thém nuwéc
dén 20ml. L4y 1ml dich nay va loc qua mang loc véi dudng
kinh 16 loc khéng I&n hon 0,5 pm.

Chuén bi dung djch chuén : Can chinh xac 10 mg méi loai
cac chat sau : bisphenol A, phenol, va p-tert-butylphenol vao
mét binh do 100 ml, sau dé thém methanol dinh mic dén da
100 ml. LAy 1 ml, 2 ml, 3 ml, 4 ml, va 5 ml dung dich trén lan
lwot cho vao cac binh dinh marec 20 ml riéng biét va thém
nwéc dinh mic dén dd 20 ml. Pay & nhitng dung dich
chuan (5 pug / ml, 10 yg / ml, 15 ug / ml, 20 ug / ml, va 25 g
/ ml).

Vé duong cong phén tich :
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Diphenyl cacbonat

S dung 20 p | cac dung dich chuén, chay séc ky 16ng theo
hwéng dan dwoc mé ta dwsi day. St dung két qua phd sac
ky 16ng dé tinh toan chiéu cao va dién tich cac vung lwu cta
bisphenol A, phenol, va p-tert-butylphenol, sau d6 vé mét
dwéng cong phan tich cho tirng chét.

Cot nap S dung gel silica octadecylsily

S dung cot bang thép khéng gi dai
250 mm c6 duwdng kinh trong la 4,6 mm
Nhiét dé coét 40°C

S dung may do quang phd tia cwc tim.

Cot séc ky

Thiet bi do Van hanh & bwéc séng 217 nm
Pha dong A = acetonitrile ; B= water
Sau khi tién hanh mét dwdng néng do
Noéng do | tuyén tinh voi ty 1& A: B tir (3:07) dén
tuyén tinh (100:0) trong 35 phat, d& cho dong
chay acetonitrile trong 10 phut.
Tién hanh:

St dung 20 pl dung dich mau, chay sac ky 16ng theo huéng
dan dwoc mé ta & trén. S&r dung két qua phd sac ky 16ng dé
tinh toan chiéu cao va dién tich cac vung lwu. Tiép theo
dung dwdng phan tich d& xac dinh ndng d6 cla bisphenol A,
phenol, va p-tert-butylphenol trong dung dich mau, sau dé
st dung phwong trinh dwé day tinh ham lwong cac chét :
Ham lwong (ng g) = Nong d6 cac chét trong dung dich mau
(ng/ml) x 20 (ml) / trong lwong mau (g)

Chuén bj dung dich tht :LAy 1.0 g mau, cho vao binh nén
200ml va thém 20 ml diclometan. Sau khi mau hoa tan hoan
toan, thém 100 ml aceton bang dung cu nhd giot, vira thém
vira lac ky, ly tam hén hop trong 10 phuat véi tbc d6 3000
vong/phut, cd 16p trén dén khodng 2ml bang may cd quay
chan khéng. Sau d6, thém 10ml acetonitril va thém nwéc
dén 20ml. LAy 1ml dich nay va loc qua mang loc véi dwdng
kinh 16 loc khéng I&n hon 0,5 pm.

Chuén bj dung dich chudn: Can chinh xac 10 mg diphenyl
cacbonat cho vao binh dinh mirc 100 ml, va

thém methanol dinh m&rc dén a4 100 ml. Ly 1 ml, 2 ml, 3
ml, 4 ml, va 5 ml dung dich trén Ian lwot cho vao cac binh
dinh mrc 20 ml riéng biét va thém nuwdéc dinh mire dén du 20
ml. Bay 1a nhirng dung dich chuén.

Xay dwng dwong cong phéan tich

S dung 20 p | cac dung dich chuén, chay sac ky Iong theo
hwéng dan dwoc mod ta dwsi day. St dung két qua phd séc
ky Idng dé tinh toan chiéu cao va dién tich cac vung lwu cla
cacbonat diphenyl, sau dé vé mét dwong cong phan tich.
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Cac Amin

Cot nap S dung gel silica octadecylsily

S dung cot bang thép khéng gi dai
250 mm c6 duwdng kinh trong la 4,6 mm
Nhiét dé coét 40°C

S dung may do quang phd tia cuc tim.

Cot séc ky

Thiet bi do Van hanh & buwéc séng 217 nm
Pha dong A = acetonitrile ; B= water

Sau khi tién hanh mét dwdng néng do
Noéng do | tuyén tinh voi ty 1& A: B tir (3:07) dén
tuyén tinh (100:0) trong 35 phat, d& cho dong

chay acetonitrile trong 10 phut.

Dung 20 ul dung dich thir, chay sac ky 16ng theo hwéng dan
dwoc mo ta & trén. Sir dung két qua phd sac ky 16ng dé tinh
toan chiéu cao va dién tich cac vung lwu. Tiép theo dung
dwong phan tich dé xac dinh ndng d6 cla cacbonat diphenyl
trong dung dich thir, sau d6 st dung phwong trinh dwéi day
tinh ham lwong cac chét :

Ham lwong (ug g) = Nong d6 cac chét trong dung dich mau
(ng/ml) x 20 (ml) / trong lwong mau (g)

Chuén bj dung dich tht : LAy 1.0 g mau, cho vao binh nén
200ml va thém 20 ml diclometan. Sau khi mau hoa tan hoan
toan, thém 100 ml aceton bang dung cu nhé giot, vira thém
vira lac k¥, ly tdm hén hop trong 10 phuat véi tbe do 3000
vong/phut, cé I6p trén dén khoang 2ml bang may cd quay
chan khoéng. St dung dich nay lam dung dich th&r (chi ap
dung va@i triethylamin va tributylamin)

Chuén bi dung djch chuén:Can chinh xac cac chét
triethylamine va tributylamine 10 mg méi loai. Cho vao binh
dinh mrc 100 ml, sau d6 thém dichloroethane dinh mdc dén
dd 100 ml. Tiép theo, 14y ra 4 ml dung dich nay vao binh
dinh mrc 100 ml, va thém

dichloroethane dinh méc dén da 100 ml. Lay 1 ml, 2 ml, 3
ml, 4 ml, va 5 ml dung dich trén l&n lwot cho vao cac binh
dinh mirc 20 ml riéng biét va thém nwéc dinh mire dén da
20 ml. Pay la nhirng dung dich chuén (0,2 p g/ml, 0,4 /g
ml, 0,6 w/g ml, 0,8 u g/ml, va 1,0 ug/ml).

Xay dung dwong cong phan tich :Sr dung 1ul cac dung dich
chuén, chay séc ky khi theo _huong dan duwoc mo ta dudi
day. S dung két qua phd séc ky khi dé tinh chiéu cao va
dién tich cac vung lwu cla triethylamine va tributylamine,
sau do6 vé mot dwdng cong phan tich cho tirng chéat.

, S dung cét bang thay tinh silicat dai
Cot sac ky 30 m dwdng kinh 0,32 mm dwoc pha
mot I&p dimethylpolysiloxane day 5 um

Pun néng cdt dén 150 °C trong 5 phdt,

Nhigt do cot sau d6 tang nhiét do tw tir, cir 20°C
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2.2 Thr thoi nhiém
Kim loai ndng

Lwong KMnO4 tiéu ton

Bisphenol A ( phenol va
p-tert-butylphenol)

méi phut cho dén khi dat 250°C.gitr &
nhiét dé nay trong 5 phat

Nhiét d& budng 200°C

tiém mau ]
S dung mot may do nhiét xa bang
ngon Ira kiemhodac mét may do nito

Thidt bi do photphorus d6 nhay cao. Van hanh ¢

nhiét d& gan 250°C. Piéu chinh lwu
lweng cta khong khi va hydro sao cho
dd nhay phat hién toi da

S dung khi heli. Biéu chinh toc do
Khi mang dong chay dé triethylamine chay ra
trong khoang 3 dén 4 phut

Tién hanh :Dung 1 ml dung dich thtr, thwc hién sac ky khi
theo hwédng dan dwoc mé ta & trén. S&r dung két qua phd
séac ky khi dé tinh toan chiéu cao va dién tich ctia méi vung
lwu. Tiép theo, st dung cac dwdng phan tich twong tng dé
xac dinh ndng dd styren, toluen, Ethylbenzene, isopropyl
benzen va propyl benzene, sau d6 sir dung cac phwong
trinh sau day dé xac dinh ham lwong cla tirng chéat:

Ham lwong (ug/g) = Nong dé chét trong dung dich mau (ug
/ ml) x 20 (ml) / khdi lwong mau (g)

Nhw phan 2.2 Phép thir thdi nhiém, Phu luc 2

Nhw phan 2.2 Phép thr thdi nhiém, Phu luc 1

Chuén bi dung dich thiy : ‘
<a> Dung cy, vat chira dwng va bao goi dung cho dau, m&
va san pham thuwc pham giau béo

Sau khi rira k§ mau bang nwéc, sir dung heptan lam dich
ngam vai ty 1& 2ml/cm? dién tich b& mét va dé & 25°C trong
1 gio.

Chuyén 25 ml dich nay vao phéu chiét, them 10 ml
acetonitril, 1ac k§ dé tron déu trong 5 phut, d& cho 6n dinh va
chuyén I&p acetonitril vao binh dinh mirc 25ml. Thém 10ml
acetonitril vao 1&p heptan, thwc hién qua trinh chiét nhw trén
va lay I&p acetonitril vao binh dinh mdc trén. Sau d6, bd
sung acetonitril dén 25 ml.

<b> Dung cuy, vat chra dwng va bao go6i khéng dung cho
dau, m& va san pham thyc pham giau béo

DPéi v&i cac dung cu, vat chira dwng va bao géi dung cho
san pham thwc pham liét ké trong cot 1 cla bang sau, dung
dich thir dwgc thie hién theo cac dung mai liét ké trong cot
2 lam dich ngam thoi
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Cot 1 Cot 2
Chét 16ng Ethanol 20%
San pham thwc pham trir cac loai dau, béo va
san phadm thyc phadm giau béo
Céac san pham c6 pH | Nuwéc
I&n honS
Céac san pham co pH 5 | Acid acetic 4%
ho&c thap hon

Chuén bi dung dich chuén géc : Can chinh xac 10 mg mbi
loai cac chét sau : bisphenol A, phenol, va p-tert-butylphenol
vao moét binh do 100 ml, sau d6 thém methanol dinh mirc
dén dd 100 ml. LAy 1 ml, 2 ml, 3 ml, 4 ml, va 5 ml dung dich
trén lan lwot cho vao cac binh dinh mic 20 ml riéng biét va
thém nwéc dinh mire dén du 20 ml. Pay 1a nhirng dung dich
chuan (5 pug / ml, 10 yg / ml, 15 pug / ml, 20 ug / ml, va 25 g
/ ml).

Chuén bi dung dich chudn lam viéc :l4y 2 ml cGa cac dung
dich chuan gbc trén vao binh dinh mirc 20 ml thém nuéc
dinh mirc dén da 20 ml. Néng d6 cua tivng dung dich nay
0,5ug/ml, 1,0 ug/ ml, 1,5 ug/ ml, 2,0 uyg/ ml, va 2,5 ug /
ml) .

V& duwong cong phan tich :

S dung 100p | cac dung dich chuén lam viéc, chay sac ky
Idng theo hwéng dan dwoc mo ta dwdi day. St dung két
qua phd séc ky Idng dé tinh toan chiéu cao va dién tich cac
vung lwu cla bisphenol A, phenol, va p-tert-butylphenol, sau
doé vé mot dwdng cong phan tich cho tirng chét.

Cot nap St dung gel silica octadecylsily

St dung cot bang thép khéng gi dai
250 mm c6 dudng kinh trong la 4,6 mm
Nhiét dé cét 40°C

S dung may do quang pho tia cuc tim.

Cot séc ky

Thietbido | \an hanh & buoc song 217 nm
Pha déng A = acetonitrile ; B= water
Sau khi tién hanh mét dwdng néng dé
Nong do | tuyén tinh voi ty 18 A: B twr (3:07) dén
tuyén tinh (100:0) trong 35 phuat, d& cho dong
chay acetonitrile trong 10 phut.
Tién hanh:

S dung 20 pl dung dich thé, chay séc ky 16ng theo huwéng
dan dwoc mé ta & trén. St dung két qua phd sac ky 16ng dé
tinh toan chiéu cao va dién tich cac vung lwu. Tiép theo
dung dwdng phan tich d& xac dinh ndng do cla bisphenol A,
phenol, va p-tert-butylphenol trong dung dich mau, sau dé
st dung phwong trinh dwéi day tinh ham lwong cac chét :
Ham lwong (ng g) = Nong d6 cac chét trong dung dich mau
(ng/ml) x 20 (ml) / trong lwong mau (g)
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Can kho Nhu phan 2.1 Tha vat liéu Phu luc 1

Phu luc 12

YEU CAU KY THUAT VA PHUONG PHAP THU DOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHUA TONG HQP CO THANH PHAN CHINH LA
NHUA POLYVINYL ACOL (PVA)

1. Yéu cau ky thuat

1.1. Dbi voi vat liéu

Chi Khéng dwoc qua 100 ug/g
Cadmi Khéng dwoc qua 100 ug/g
1.2. DO thdi nhiém

Kim loai ndng Ham lwong kim loai nang trong mau khéng duwoc qua 1
pg/ml tinh theo Chi

Lwong KMnO4 tiéutén ~ Khong dwoc qua 10 pg/ml

Céan khé Khéng dwoc qua 30 ug/ml

2. Phwong phap thor

2.1. Thir vat liéu

Chi va Cadmi Nhw phan 2.1 Thé vat liéu Phu luc 1

2.2 Thi théi nhiém

Kim loai néng Nhw phan 2.2 Phép thdr thdi nhiém, Phu luc 2
Lwong KMnO4 tiéu tdn Nhw phan 2.2 Phép thtr théi nhiém, Phu luc 1

Can khé Nhu phan 2.1 Thi vat liéu Phu luc 1
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Phu luc 13

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAC CAC DUNG CU, VAT
CHUA BUNG, BAO Bi LAM BANG NHUYA TONG HQP CO THANH PHAN CHINH LA

1. Yéu cau ky thuat
1.1. Béi véi vat liéu
Chi

Cadmi

1.2. Do thdi nhiém

Kim loai néng

Lwong KMnO4 tiéu ton
Téng Acid lactic

Cén khé

2. Phwong phap thor
2.1. Thir vat liéu

Chi va Cadmi

2.2. Ther théi nhiém
Kim loai nang

Lwong KMnO4 tiéu ton

Téng Acid lactic

NHUA POLYLACTIC ACID (PLA)

Khéng dwoc qua 100 ug/g
Khéng dwoc qua 100 ug/g

Ham lwong kim loai ndng trong mau khéng dwoc qua 1
pg/ml tinh theo Chi

Khéng dwoc qua 10 pg/ml
Khéng vuot qua 30 pug/ml
Khéng dwoc qua 30 pg/ml

Nhw phan 2.1 Thi vat liéu Phu luc 1

Nhw phan 2.2 Phép thr thdi nhiém, Phu luc 2
Nhw phan 2.2 Phép thir thdi nhiém, Phu luc 1

Chuén bi dung dich thi :

Rera sach cac mau bang nudc cat, sau d6 ngdm méu trong
nwéc theo ty 1€ 2ml/cm? mAu. Gia nhiét t&i 60°C gilr nhiét do
nay trong 30 phut.

Chuén bj dung dich chuén : Can 1,079 lithium L-lactate va
hoa tan né trong nwéc dinh mire dén dd 1.000 ml. LAy 3 ml
dung dich nay va thém nwéc dinh mic dén dd 100 ml. Dung
dich chuén cé néng do acid lactic 1a 30 pg/ml

Tién hanh :

Binh tinh: LAy 1 ml dung dich thir va 1 ml dung dich acid
lactic chuan vao cac cot nap, thém vao médi cdt 100 ml natri
hydroxide 0,2 mol/l, & yén & 60°C trong 15 phut, thinh
thodng I&c déu. Sau d6 1am ngudi cot, thém vao mdi cot 100
ml acid phosphoric 0,2 mol/l. S& dung 100 ml méi dung dich,
chay séc ky 16ng theo huéng dan dwoc mo ta dwdi day. Sau
doé so sanh théi gian lwu trong phd sac ky léng clia dung
dich thir va thdi gian lwu cla acid lactic trong phd séc ky khi
ctia dung dich caprolactam chuén.
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Cot nap

S¢ dung gel silica
octadecylsily

Cot sac ky

S dung cot bang thép
khéng gi dai 250 mm co
dwong kinh trong la 4,6
mm

Nhiét do cot

40°C

Thiét bj do

St dung may do quang
pho tia cwe tim. Van hanh
¢ budc séng 210 nm

Pha ddng

S dung dung dich acid
phosphoric, acetonitrile va
nwéc voi ti 1é 0.1 : 1 : 99.
Didu chinh téc d6 dong
chay dé axit lactic chay ra
trong khoang 5 phut

Binh lwong: Tinh dién tich ving lwu acid lactic trong phd séc
ky Idng cla dung dich th&r va dung dich chuan. Yéu cau dién
tich vung lwu acid lactic trong phd sac ky khi ctia dung dich
thtr khéng dwoc I16n hon trong phd séc ky khi cia dung dich

chuan.

Nhu phan 2.1 Tha vat liéu Phu luc 1
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