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QUY CHUAN KY THUAT QUOC GIA VE VE SINH AN TOAN POI VOI
BAO BI, DUNG CU BANG NHUY'A TONG HQP TIEP XUC TRUC TIEP
VOI THYC PHAM

National technical regulation on safety and hygiene for synthetic resin
implement, container and packaging in direct contact with foods

. QUY DINH CHUNG

1. Pham vi diéu chinh
Quy chuén ky thuat quéc gia (sau day goi tat 1a Quy chuan) nay quy dinh céac

yéu cau ky thuat va quan ly vé vé sinh an toan dbi v&i bao bi, dung cu bang nhua
tdng hop tiép xuc truc tiép voi thwe phdm (sau day goi tat 1a bao bi, dung cu
nhwa).

2. P6i twong ap dung

Quy chuén nay ap dung déi véi:

2.1. T6 chlre, ca nhan nhap khAu, san xuét, buén ban va st dung cac san pham
bao bi, dung cu nhya.

2.2. Co quan quan ly nha nwéc va cac t6 chirc ca nhan c6 lién quan khac.
3. Giai thich tr ngir
3.1 Dung dich ngam théi: 1a dung dich dung dé& ngam mau thr.

Il. YEU CAU KY THUAT

1. Yéu cau ky thuat déi véi bao bi, dung cu nhwa
Céc bao bi, dung cu nhwa phai dat cac yéu cau chung quy dinh tai bang 1:

Bang 1. Yéu cau chung déi vé&i bao bi, dung cu nhwa

Thie vat ligu Thie théi nhiém
CRItiU | Gigihan | Chitiéu kidm | Didu kign | Dung dich | Gisih
kiém tra z 1 tileu Kiem Ieu Kien ung dic 101 han

t6i da tra ngam thdi | ngam thoi t6i da

Acid acetic 1 pg/mi

Kim loai nang 1%

Chi 100 ug/g

60°C trong

Lwong KMnO, {30 phut %
st dung™!

10 pg/ml

Cadmi 100 pg/g Nwoc

2. Yéu cau ky thuat déi véi bao bi, dung cu tir nhwa Phenol, Melamin va Ure



Ngoai cac yéu ciu ky thuat quy dinh tai khoan I, muc 1, cac bao bi, dung cu twr
nhwa Phenol, Melamin va Ure phai dat cac yéu ciu quy dinh tai bang 2:

Bang 2: Yéu cau déi v&i bao bi, dung cu ttr nhwa Phenol, Melamin va Ure

Thr théi nhiém

Dung dich ngam

Chi tiéu kiém tra | Diéu kién ngam thoi thoi Gi&i han téi da
Phenol 5 pg/ml
60°C trong 30 phut™” Nwéc - ug,
Formaldehyd Am tinh
25°C trong 1 gi¢r Heptan 30 pg/ml
L 60°C trong 30 phut Ethanol 20%
Can khé -
Nuéc

60°C trong 30 phut”?

Acid acetic 4%

3. Yéu cau ky thuat déi véi bao bi, dung cu tir nhwa Formaldehyd
Ngoai cac yéu cau ky thuat quy dinh tai khoan Il, muc 1, cac bao bi, dung cu tt

nhwa Formaldehyd phai dat cac yéu cau quy dinh tai bang 3:

Bang 3: Yéu cau déi vé&i bao bi, dung cu tir nhwa Formaldehyd

Thr théi nhiém

Dung dich ngam

Chi tiéu kiém tra | Piéu kién ngam thoi thoi Gi&i han t6i da
Phenol 60°C trong 30 phut™” Am tinh
Nuwoc A it
Formaldehyd Am tinh
30 pg/mi
Can kho Acid acetic 4%

4. Yéu cau ky thuat déi v&i bao bi, dung cu tir nhwa Polyvinyl Clorid (PVC)
Ngoai cac yéu cau ky thuat quy dinh tai khoan Il, muc 1, cac bao bi, dung cu tt
nhwa Polyvinyl Clorid (PVC) phai dat cac yéu cau quy dinh tai bang 4:

Bang 4: Yéu cau déi véi bao bi, dung cu tir nhwa Polyvinyl Clorid (PVC)

Thor vat liéu Thir théi nhiém

Chitieu | oigihantéiga | Chitieu | Bieukién | Dungdich | oo 44 qa

kiem tra kiem tra ngam thoéi | ngam thoi
Vinyl clorid B 150 pg/ml

25°C tron
1ug/g g | Heptan
30 pg/ml
Can kho Hom

Cresyl 1uglg 60°C trong | Ethanol 20%
phosphat 30 phat 4
Cac hop 50wg




chat dibutyl
thiéc

Nwéc?

60°C trong
30 phat

Acid acetic
4%

5. Yéu cau ky thuat déi v&i bao bi, dung cu tir nhwa Polyethylen va
Polypropylen (PE va PP)
Ngoai cac yéu cau ky thuat quy dinh tai khoan I, muc 1, cac bao bi, dung cu tw
nhwa Polyethylen va Polypropylen (PE va PP) phai dat cac yéu cau quy dinh tai

bang 5:

Bang 5: Yéu cau déi v&i bao bi, dung cu tir nhwa Polyethylen va
Polypropylen (PE va PP)

Thr théi nhiém

Diéu kién ngam

Dung dich ngédm

Can khé

Chi tiéu kiém tra thoi thoi Gi®i han t6i da
25°C trong 1 gi&y Heptan!® 30 pg/ml ®
60°C trong 30 phut Ethanol 20% ! 30 pg/ml

Nuwoc?

60°C trong 30 phut!”

Acid acetic 4%

6. Yéu cau ky thuat déi véi bao bi, dung cu tir nhwa Polystyren (PS)
Ngoai cac yéu cau ky thuat quy dinh tai khoan Il, muc 1, cac bao bi, dung cu tt
nhwa Polystyren (PS) phai dat cac yéu cau quy dinh tai bang 6:

Bang 6: Yéu cau déi vé&i bao bi, dung cu tir nhwa Polystyren (PS)

Thir vat liéu Thir théi nhiém
sgin 1R Giéi han Chi tiéu Diéu kién | Dung dich | Gi&i han
Chitiéukiemtra | = 4 kiémtra | ngam thdi | ngam thoi t6i da
=Tong sb chét 5mglg 240 pg/ml
bay hoi(styren,
tuluen, .
ethybenzen, n- 25°Ctong | antant®
propyl benzen) 190
Can khoé

Polylstyren 2mg/g 60°C trong | Ethanol 20% | 30 ug/ml
trwong né(khi 30 phut &
dung nwéc soi) Nuwach!

- 60°C trong : :
Styren va 1mg/g My Acid acetic

30 phut ol

Ethybenzen 4%

7. Yéu cau ky thuat déi véi bao bi, dung cu tir nhwa Polyvinyliden Clorid

(PVDC)




Ngoai cac yéu cau ky thuat quy dinh tai khoan I, muc 1, cac bao bi, dung cu tw
nhwa Polyvinylden Clorid (PVDC) phai dat cac yéu cau quy dinh tai bang 7:

Bang 7: Yéu cau déi v&i bao bi, dung cu tir nhwa Polyvinyliden Clorid

(PVDC)
Thir vat liéu Thir thdi nhiém
Chitieu | Giéihantoi | Chitiéu | Diéu kign | Dung dich | Gi&ihan
kiem tra da kiem tra | ngam thoi | ngam thoi toi da
. (o]
Bari 100 ug/g 2:‘3‘ Ctrong 1 Heptan® 30 pg/ml
givy
Vinyliden Khoéng qua 6 60°C trong | Ethanol 20%
Clorid Hg/g 30 phat 4l
Can kho Tl
Nwoéc
60°Ctrong | Acid acetic
30 phat!” 4%
6]

8. Yéu cau ky thuat déi véi bao bi, dung cu tir nhwa Polyethylen terephthalat

(PET)

Ngoai cac yéu cau ky thuat quy dinh tai khoan Il, muc 1, cac bao bi, dung cu ttr
nhwa Polyethylen terephthalat (PET) phai dat cac yéu cau quy dinh tai bang 8:
Bang 8: Yéu cau déi véi bao bi, dung cu tir nhwa Polyethylen terephthalat
(PET)

Thir théi nhiém
Chi tiéu kiém tra | Didu kién ngam théi | 2YN9 ‘fr']‘(’)'r Ngam | Gisi han téi da
Antimony Aci ic 4% 0,05 pg/ml
: 60°C trong 30 phut!” cid acetic 4%
Germani 0,1 pg/mi
25°C trong 1 gidy Heptan'® 30 pg/ml
L 60°C trong 30 phut Ethanol 20%
Can kho 5
0 ] Nwée
60°C trong 30 phut - - 5
Acid acetic 4%

9. Yéu cau ky thuat déi vé&i bao bi, dung cu tir nhwa Polymethyl Metacrylat
(PMMA)
Ngoai cac yéu cau ky thuat quy dinh tai khoan Il, muc 1, cac bao bi, dung cu ttr
nhwa Polymethyl Metacrylat (PMMA) phai dat cac yéu cau quy dinh tai bang 9:

Bang 9: Yéu cau déi vé&i bao bi, dung cu tir nhwa Polymethyl Metacrylat
(PMMA)

Thr théi nhiém

Chi tiéu kiém tra | Didu kién ngam thoi | 2UN9 fr']‘;'r Ngam | Gisi han téi da




Methyl 0 . o 15 pg/ml
methacrylat 60-C trong 30 phut Ethanol 20%
25°C trong 1 gi&y Heptan® 30 pg/ml
60°C trong 30 phut Ethanol 20%
Can kho NU’C')’C[SJ
60°C trong 30 phut™” _ , ol
Acid acetic 4%

10.Yéu cau ky thuat déi véi bao bi, dung cu tir nhwa Nylon (PA)
Ngoai cac yéu cau ky thuat quy dinh tai khoan I, muc 1, cac bao bi, dung cu tw
nhwa Nylon phai dat cac yéu cau quy dinh tai bang 10:
Bang 10: Yéu cau déi v&i bao bi, dung cu tir nhwa Nylon (PA)

Thir thoi nhiém

Dung dich ngam Gi&i han téi da

Chi tiéu kiém tra | Diéu kién ngam théi thoi
Caprolactam  |60°C trong 30 phut Ethanol 20% 15 pg/ml
25°C trong 1 gi&y Heptan'® 30 pg/ml
L 60°C trong 30 phut Ethanol 20%
Can khé —
NuwécP!

60°C trong 30 phut!”
gsvp Acid acetic 4%

11.Yéu cau ky thuat déi véi bao bi, dung cu tir nhwa Polymethyl Penten (PMP)
Ngoai cac yéu cau ky thuat quy dinh tai khoan Il, muc 1, cac bao bi, dung cu tt
nhwa Polymethyl Penten (PMP) phai dat cac yéu cau quy dinh tai bang 11:
Bang 11: Yéu cau déi v&i bao bi, dung cu ttr nhwa Polymethyl Penten
(PMP)

Thr théi nhiém

Dung dichngam | & han 16i da

Chi tiéu kiém tra | Diéu kién ngam théi thoi
25°C trong 1 gidy Heptan'® 120 pg/ml
60°C trong 30 phut Ethanol 20%
Can kho Nuwérc? 30 pug/m

60°C trong 30 phat™”
g°vp Acid acetic 4%®

12.Yéu cau ky thuat déi véi bao bi, dung cu tir nhwa Polycarbonat (PC)
Ngoai cac yéu cau ky thuat quy dinh tai khoan Il, muc 1, cac bao bi, dung cu tt
nhwa Polycarbonat phai dat cac yéu ciu quy dinh tai bang 12:

Bang 12: Yéu cau déi v&i bao bi, dung cu tir nhwa Polycarbonat (PC)

Thip vat liéu Thir théi nhiém




Chitiéu kiém | Giéihan | Chitiéu Diéu kién Dung dich | Gi&i han téi
tra toi da kiém tra ngam thoi ngam thoi da
Bis-phenol A | Khéng qua 25°Ctrong 1 Heptan® 2,5 pg/ml
(Phenol,P-t- | 500ug/g go
butylphenol)® 60°C trong 30
(Phenol,P-t- N
butyiphenol)| uoc
Ggﬂ%]trong 30 Acid acetic 4%
Diphenyl Khéng qua P 6]
carbonat 500ug/g
25°C trong 1 Heptan® 30 pg/ml
gio
0
60°C trong 30/ £y anol 2006
. . |phut
Can kho Bl
Nwéce
in(tri 5 2 60°C trong 30
Ar_nln(\trlethyla Khoéng quéa ha g Acid acetic
min va 1ug/g phu 6
. . 4%[ ]
tributylamin)

13.Yéu cau ky thuat déi véi bao bi, dung cu tir nhwa Polylactic Acid (PLA)
Ngoai cac yéu cau ky thuat quy dinh tai khoan Il, muc 1, cac bao bi, dung cu twr
nhwa Polylactic Acid (PLA) phai dat cac yéu ciu quy dinh tai bang 13:

Bang 13: Yéu cau déi v&i bao bi, dung cu tir nhwa Polylactic Acid (PLA)

Thir théi nhiém

Chi tiéu kiém tra | Didu kién ngam thoi | U9 ‘;'r']f)’l‘ Ngam | Gisi han téi da
Acid lactic tdng sb |60°C trong 30 pht Nuéc 30 Hg/ml
25°C trong 1 gidy Heptan'® 30 pg/ml
60°C trong 30 phut Ethanol 20%
Can kho Nuwérc?
60°C trong 30 phat!”
9P Acid acetic 4%

14.Yéu cau ky thuat déi véi bao bi, dung cu tir nhwa Polyvinyl Alcol (PVA)
Ngoai cac yéu cau ky thuat quy dinh tai khoan Il, muc 1, cac bao bi, dung cu ttr
nhwa Polyvinyl Acol (PVA) phai dat cac yéu cau quy dinh tai bang 14:

Bang 14: Yéu cau déi v&i bao bi, dung cu tir nhwa Polyvinyl Alcol (PVA)

Thr théi nhiém

Chi tiéu kidm tra | Didu kién ngam thei | 2UN9 ‘;'r']‘(’)'r Ngam | Gisi han téi da
25°C trong 1 gi&y Heptan® 30 pg/ml
Can kho 60°C trong 30 phat Ethanol 20%
60°C trong 30 phut!” Nuwac?




Acid acetic 4%

Ghi chu

Y Ngoai trir bao bi, dung cu cé thanh phan chinh 1& nhwa Phenol, nhwa Melamin va nhya
Ure.
[2] Dung cu nau &n, bd dd an ubng.

Bao bi, dung cu nhya chi*a dwng chét beo, dau &n va thye pham chiva chét béo.

Bao bi, dung cu nhya chira dung d6 uong c6 con.

Bao bi, dung cu nhya chira dwng thuc pham c6 do pH I&én hon 5.

Bao bi, dung cu nhya chira dung thwc pham cé d6 pH nho hon hoéc bang 5.

1 Bao bi, dung cu nhwa st dung & nhiét dé I&n hon 100°C va didu kién ngam la 95°C trong
30 phdt.
() Khéng co trong bao bi, dung cu nhwa danh cho tré nho.



lll. PHWONG PHAP THU VA LAY MAU

Phwong phap th va l1dy mau dwoc quy dinh tai cac phu luc ban hanh kém
theo quy chuan nay nhw sau:

1. Phu luc 1: Phwong phap th déi voi vat liéu.

2. Phu luc 2: Phwong phéap thir thdi nhiém.

IV. YEU CAU QUAN LY

1. Cong bd hop quy

1.1 Céac san pham Ia bao bi, dung cu nhwa nhap khau, san xuét, buén ban
va st dung trong nwéc phai dwoc cong bé hop quy phu hop véi cac quy dinh tai
Quy chuéan nay.

1.2 Phuwong thire, trinh tw, tha tuc céng bé hop quy dwoc thwe hién theo
Quy dinh vé chirng nhén hop chuén, chirng nhan hop quy va céng bb hop chuén,
céng bd hop quy dwoc ban hanh kém theo Quyét dinh sé 24/2007/QD BKHCN
ngay 28 thang 09 nam 2007 cua Bo trwédng Bo Khoa hoc va Cong nghé va cac
quy dinh clda phap luat.

2. Kiém tra nha nwéc doi véi bao bi, dung cu nhwa

Viéc kiém tra nha nwéc dbi voi cac san pham bao bi, dung cu nhwa phai
dwoc thwe hién theo qui dinh cta phap luat.

V. TRACH NHIEM CUA TO CHUC, CA NHAN

1. T6 chirc, ca nhan nhap khau, san xuéat cac s&n phdm bao bi, dung cu nhwa
phai cong bbé hop quy phu hop véi cac quy dinh k§ thuat tai Quy chuan nay, dang ky
ban cong bb hop quy tai Cuc An toan vé sinh thwc phdm va bao dam chét lwong, vé
sinh an toan theo dung ndi dung da céng bé.

2. T6 chirc ca nhan chi dwoc phép nhap khau, san xuét, budén ban va st dung
cac san pham bao bi nhwa sau khi hoan tat d&ng ky ban cong bé hop quy va bao
dam chét lwong, vé sinh an toan phu hop véi cac quy dinh cia phap luat.

VI. TO CHU'C THU'C HIEN
1. Giao Cuc An toan vé sinh thwc phadm chu tri, phdi hop véi cac co quan chirc
nang co lién quan hwéng dan trién khai va té chirc viéc thue hién Quy chuén nay.
2. Can clr vao yéu cau quan ly, Cuc An toan vé sinh thuwc pham cé trach nhiém
kién nghi Bo Y té slra dbi, bd sung Quy chuan nay.



Phu luc 1
PHUONG PHAP THU BOI VOl VAT LIEU NHUA

1. Xac dinh Chi va Cadmi trong vat liéu nhwa
1.1Chuén bj dung dich th

Can 1,0 g mau (chinh xac dén mg) cho vao dia bay hoi bang bach kim, thach anh
hodc thay tinh chju nhiét, thém 2ml acid sulfuric, gia nhiét ti t&r cho dén khi hét khoi
trdng bay ra tir acid sulfuric va phan Ién mau da bj than héa. Sau dé, cho dia vao
nung trong 16 dién tai 450°C dé qua trinh than hda xay ra hoan toan, 13p lai qué trinh
thém acid sulfuric va nung dbi véi can trén dia, d& ngudi. Thém vao cdn 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, hda tan, loc va loai bd phan khéng tan, thu phan dich
loc lam dung dich thi.

1.2 Chuén bj dung dich chuan

1.2.1 Cadmi

- Dung dich chudn Cadmi gbc: Can 100 mg cadmi, hoa tan trong 50 ml acid nitric
10%, cb trén bép cach thiy. Sau dé thém acid nitric 0,1 mol/l d& hoa tan va dinh murc
dén da 100 ml. Dung dich chuan cadmi gbc nay c6 néng d6 1 mg/ml.

- Dung dich chuin Cadmi lam viéc: LAy chinh xac 1 ml dung dich chun cadmi géc,
thém acid nitric 0,1 mol/l d&n dd 200 ml. Dung dich chuan lam viéc nay c6 néng do 5
pg/ml.

1.2.2 Chi

- Dung dich chuadn Chi gbc: Hoa tan 159,8 mg chi (Il) nitrat trong 10 ml acid nitric
10%, va thém nuwéc cét dinh mirc dén dd 100 ml. Dung dich chuan chi géc nay co6
nong do 1 mg/ml.

- Dung dich chuén chi lam viéc: L4y chinh xac 1 ml dung dich chuén chi géc, thém
acid nitric 0,1 mol/l dinh mic dén da 200 ml. Dung dich chuén lam viéc nay c6 néng
dé 5 pg/mil.

1.3 Tién hanh

Dung quang phd hap thu nguyén tlr hodc quang phd phat xa plasma dé xac dinh
cadmi va chi trong dung dich thtr.

2. Xac dinh cac hop chét dibutyl thiéc
2.1 Chuén bj dung dich thir

Can 0,5g mau (da dwoc cat hodc nghién nhd) cho vao binh thay tinh c6 mai. Thém
20ml hén hop aceton va hexan ty 1é 3:7 va mot giot acid hydrochloric, day chat nap
binh va d& qua dém & khoang 40°C, thinh thoang I&c dé tron déu. Sau khi lam
ngudi, loc lay dich, thu dich loc va dich rira, c6 dén khodng 1ml trén may cd quay
chan khéng & nhiét dd khéng qua 40°C. Sau dd, dung hexan chuyén vao binh dinh
mdrc 25ml, thém hexan dén 25 ml. Ly tam hén hop trong khodng 10 phat véi téc do
2500 vong/phdt va st dung I&p trén lam dung dich th&. Thém aceton va 2-3 giot
acid hydrocloric vao 100ml dibutyl thiéc diclorid va hoa tan, sau dé thém aceton dén
vira da 100ml. LAy 1ml dung dich nay, thém hexan va 2-3 giot acid hydrocloric dén
vira dG 1000ml, dung dich chuan dibutyl thiéc c6 néng dé 1 pg/ml.

2.2 Tién hanh

Lay 2ml méi loai dung dich th&r va dung dich chuén dibutyltin, thém 5 ml dung dich
dém acid acetic-natri acetat va 1 ml thudc thlr natri tetraethylborate, sau d6 déng
nat ngay lap téc va lac manh trong 20 phut. Dé yén hén hop trong khoang 1 gio &



nhiét do phong, va loai b6 Iop hexan. Dung 1ul dung dich nay, chay sac ky khi va
khoi pho theo hwdng dan dwoi day.

Cot sac ky S dung cét bang thay tinh silicat dai 30 m dwdng kinh trong
0,25 mm dwoc phd mét Iép day 0,25 ym dimethylpolysiloxan
chwa diphenylpolysiloxan 5%

Nhiat dd cot Lam nong cot dén 45°C trong 4 phut, sau do tang toc do gia
T nhiét 15°C/phut cho dén khi dat 300°C ,duy tri nhiét d6 nay
trong 10 phut.

Nhiét do budng | 250°C

tiém mau
Detector Dung Detector khdi phé cai dat sé khéi 1a 263
Khi mang S dung khi Heli.Diéu chinh tbéc d6 dong khi dé dibutyltin xuat

hién & thoi diém khoang 13 pht.

3. Xac dinh Tricresyl phosphat trong nhwa PVC
3.1 Chuén bj dung dich thir

Can 0,59 mau (da dwoc cat hoac nghién nhd) va cho vao binh thiy tinh cé nit mai.
Thém 15ml acetonitril, day chat nit binh va dé qua dém & khoang 40°C. Sau do, loc
lay dich,, thu dich loc va dich rira, thém acetonitril dén 25 ml va st dung dich nay la
dich chiét acetonitril.

Lay cot mini nhoi san silica gel da dwoc octadecy! silyl héa, luyén cét bang 5ml
acetonitril va 5ml hon hgp acetonitril : nwéce (1 :1)

Lay 5ml dich chiét acetonitril va 5ml nwéc trén déu va nap vao dau cot da luyén &
trén.

Rira gidi bang hén hop acetonitril:nwéc ty 1& 2:1 va thu ldy 10ml dich rira gii la
dung dich thtr.

3.2 Chuén bj dung dich chuén

Can chinh xac 100 mg tricresyl phosphat, thém acetonitril hda tan va dinh mdc dén

d@ 100 ml. L4y 1 ml dung dich v&i 60 ml acetonitril, sau do thém nwéc va dinh mirc
dén da 100 ml. Dung dich chuan tricresyl phosphate cé nong d6 10 ug/ ml.

3.3 Tién hanh

Lay 20 pl mbi loai, dung dich thir va dung dich chuén tricresyl phosphat. Chay sac
ky ldng theo dieu kién dw&i day.

Cot sac ky Cot thép khong gi dai 250mm cé dwong kinh 4,6 mm

Nhigt 4o cot | 50°C

Detector Detector quang phé ti ngoai, hoat déng & buwéc séng 264 nm.
Pha ddng Dung hén hop acetonitril va nwéc trén véi ty 18 2:1. Diéu chinh

tbc d6 dong chay dé tricresyl phosphat xuat hién & thdi diém
khoang 9 phut.




4. Xac dinh Vinyl clorid trong nhwa PVC

4.1 Chuén bj dung dich tht

Can 0,5g mau da dwoc (cat méng) va cho vao binh thay tinh dung tich 20ml cé nép
kin. Sau d6, thém 2,5ml N,N-dimethyl acetamid va day nap ngay, l&c déu dwoc
dung dich thir. Tuy nhién, dbi véi cac mau khéng dé dang hoa tan thi sau khi day
nap, can lac kj dé tron déu & nhiét dd phong, d& qua dém va s dung lam dung
dich thtr.

4.2 Dung dich vinyl clorid chuan

L4y khoang 190 ml Ethanol vao binh dinh mirc 200 ml, day binh bang nit cao su
silicon va can trong lwvgng. Lam lanh binh dinh mirc béng methanol bang khé va
tiétm vao 200 mg vinyl clorua da dwoc hoa Iéng. Tiém ethanol da dwgc lam lanh
bang methanol bang khd vao binh, dinh m&c dén da 200 ml. Tiép tuc lam lanh
binh bang methanol bang khd. LAy 1 ml dung dich trén, va thém ethanol da duoc
lam lanh bang methanol bang khé, dinh m&rc dén da 100 ml va bao quan trong
methanol bang khdé. Dung dich vinyl clorid chudn c6 néng d& 10 pg/ ml. Ethanol
(99,5) dung trong thi nghiém khéng dwoc chira nhirng chat cé anh huwdng dén cac
chéat dung trong phép th.

4.3 Tién hanh

R6t 50 pl dung dich chuén vinyl clorua vao binh thly tinh c6 nat day da c6 2,5 ml
N, N dimethylacetamide, va day ndp ngay. Lam twong tw vé&i mau thr. Sau dé, dun
néng binh chira dung dich mau va binh chira dung dich chuan trong 1 gi®, duy tri
& nhiét dd 90°C, thinh thoang lac déu binh. Tiép theo, |4y 0,5 ml hoi trong méi
binh, chay s&c ky khi theo diéu kién dwdi day.

S&r dung cot bang thay tinh silicat dai 25 m dwéng
Cot séc ky kinh 0,25 mm dwoc phtt mét Iép day 3 um nhwa xép
divinylbenzen styren

Pun noéng cot dén 80 °C trong 1 phut, sau doé tang
Nhiét d6 cot nhiét d6 tw tlr, cr 10°C méi phut cho dén khi dat
250°C, duy tri trong 10 phut.

Nhiét d6 budng tiém mau | 200°C

Detector ion héa bang ngon Itra hydro. Van hanh &
Detector nhiét & khoang 250°C. Diéu chinh lwu lwong cla
khéng khi va hydro sao cho dd nhay phat hién t6i da
S dung khi nito hoac heli. Biéu chinh téc d& dong
Khi mang khi dé& cac vinyl chloride xuat hién & thoi diém
khoang 5 phut

5. Xac dinh cac chat bay hoi trong nhwa PS

5.1 Chuén bj dung dich tht

Can chinh xac khoang 0,5g mau, cho vao binh dinh mtc 20ml va thém mét lweng
thich hgp tetrahydrofuran. Sau khi hoa tan hét mau, thém 1ml dung dich th
diethylbenzen va thém tetrahydrofuran dinh mic cho da 20 ml.

5.2 Chuan bj dung dich chuén

Cho 90 ml dung dich tetrahydrofuran vao binh dinh mtrc 100 ml. Can chinh xac 50
mg moi loai cac chat sau : styren, toluen, ethylbenzen, isopropyl benzen, va propyl
benzen. Sau doé thém tetrahycjrofuran dinh m&c den 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 mdrc 20 ml riéng biét va



thém vao moi binh 1 ml dung dich tht» diethylbenzen, sau d6 thém dung dich
tetrahydrofuran dinh mérc dén da 20 ml.

5.3 Dung dich thtr diethylbenzen

Cho tetrahydrofuran vao 1 ml diethylbenzen, dinh mic dén di 100 ml. Lay 10 ml
dung dich nay va thém tetrahydrofuran tiép tuc dinh mdrc dén da 100 ml.

5.4 Xay dwng dwéng chuan

Lay 1 ul méi dung dich chuan, chay séc ky khi theo hwéng dan mo ta dwoi day. St
dung sac ky do thu dwoc dé tinh cac ty Ié dién tich pic cua styren, toluen,
Ethylbenzen, isopropyl benzen va propyl benzen véi dién tich pic cua
diethylbenzen, sau d6 vé dwdng chuan.

S dung c6t bang thuy tinh silicat dai 30 m dwdng
Cot sac ky kinh 0,5 mm dwgc phd mét I6p day 0,5 um
polyethylen glycol

Pun nong cot tr 60 °C sau do6 tang nhiét do tir tiv, clr
Nhiét do cot 4°C méi phat cho dén khi dat 100°C, va tiép tuc tang
10 °C mébi phut cho dén khi dat 150°C

Nhiét d6 budng tiém mau | 220°C

Detector ion héa bang ngon Ira hydro. Van hanh
Detector nhiét d6 khoang 220°C. Biéu chinh lwu lwong cla
khéng khi va hydro sao cho dd nhay phat hién t6i da
S dung khi nito hodc heli. Diéu chinh téc d6 dong
Khi mang khi d& cac diethylbenzen xuét hién & thoi diém
khoang 11 phut

5.5 Tién hanh

Dung 1 ml dung dich thir, chay sac ky khi theo hwéng dan mé ta nhw trén. S dung
sac ky dd thu dwoc dé tinh cac ty 1é dién tich pic clia cac chéat véi dién tich pic cua
diethylbenzen. Tiép theo, sir dung cac dwérng chuan twong ing dé xac dinh néng do
styren, toluen, ethylbenzen, isopropyl benzen va propyl benzen, sau dé str dung cac
phwong trinh sau day dé xac dinh ham lwong cla tirng chét.

Ham lwong (ug/g) = Nong dé chét trong dung dich mau thir (ng/ml) x 20 (ml) / khéi
lwong mau thi (g)

6. Xac dinh bari trong nhwa PVDC

6.1 Chuan bj dung dich th

Can 0,5g mau, cho vao chén nung bang platin, thach anh ho&c thay tinh chiu nhiét;
vo co hoda tir twr truc tiep trén ngon Ira & khoang 300°C, sau d6 nung & khoang
450°C dé chuyén thanh tro. Thém 50ml dung dich acid nitric 0,1 mol/l vao cén va
hoa tan.

6.2 chuan bij dung dich bari chuén

- Dung dich Bari chuan goc: Hoa tan 190,3 mg bari nitrat trong acid nitric 0,1 mol/|
dinh mirc dén dd 100 ml. Néng do cla bari trong dung dich chuan gbc la 1 mg/ml.

- Dung dich Bari chuan lam viéc: Lay 1 ml dung dich bari chuan goc va thém acid
nitric 0,1 mol/l dinh m&c dén da 1.000 ml. Nong dé cuta bari trong dung dich chuan
lam viéc la 1 pg/ml.



6.3 Tién hanh

Phan tich Bari trong dung dich thir bang quang phé hap thu nguyén ti hoac quang
pho phat xa plasma

7. Xac dinh vinyliden chloride trong nhwa PVDC
7.1 Chuén bj dung dich thir

Cét nhé mau, can 0,5g va cho vao binh thly tinh 20ml c6 nap day. Sau do, thém
2,5ml N,N-dimethyl acetamide va déng nap ngay.

7.2 Dung dich chuén

Cho khoang 98 ml dung dich N,N-dimethyl acetamid vao binh dinh m&c 100 ml c6
nat cao su silicon. Tiém 250 ml vinyliden clorid vao binh. Sau dé tiém N,N-dimethyl
acetamid qua nut cao su silicon dinh mirc dén dd 100 ml. Tiép tuc lay 1 ml dung
dich nay va thém N, N-dimethyl acetamid dinh m&c dén da 50 ml. Néng dé cua
Vinyliden Clorid trong dung dich chuan lam viéc la 60 pug/ml. Dung dich vinyliden
Clorid chuan lam viéc c6 ndng dé |a 60 pg/ml.

7.3 Tién hanh

R6t 50 pl dung dich vinyliden clorua chudn vao mét chai thay tinh cé nat day da
cha 2,5 ml dung dich N,N-dimethylacetamide, va day ndp ngay. Lam twong tw voi
mau thtr. Sau d6, dun néng binh ch*a dung dich mau va binh chivra dung dich
chuén trong 1 gi®, duy tri & nhiét dé 90°C, thinh thoadng lac déu binh. Tiép theo, lay
0,5 ml hoi trong méi binh, chay sac ky khi theo diéu kién duwoi day.

S dung cot bang thady tinh silicat dai 25 m dwéng kinh
Cot séc ky 0,25 mm dwoc phd mét Iép day 3 pym nhwa xdp
divinylbenzen styren

Lam noéng cot dén 80 °C trong 1 phat, tdng nhiét dd voi

Nhiét d6 cot tbc do gia nhiét 10°C/phut cho dén khi dat 250°C, duy tri
] trong 10 phut.
erlet dd budng tiém 200°C
mau
Detector ion h6éa ngon Itra hydro. Van hanh & nhiét dé
Detector khodng 250°C. Piéu chinh lwu lwong cta khéng khi va
hydro sao cho d6 nhay phat hién t6i da
Khi St dung khi nito hodc heli. Biéu chinh téc do dong khi dé
i mang

vinyliden clorid xuat hién & thoi diém khodng 9 phut

8. Xac dinh bisphenol A trong nhwa PC

8.1 Chuan bj dung dich thir

Lay 1.0 g mau, cho vao binh nén 200ml va thém 20 ml dicloromethan. Sau khi mau
hoa tan hoan toan, thém 100 ml aceton bang dung cu nho giot, vira thém vira lac
ky, ly tm hon hgp trong 10 phut véi toc do 3000 vong/phut, cb 1op trén dén khoang
2ml bang may c6 quay chan khong. Sau do, thém 10ml acetonitril va thém nuwéc
dén 20ml. Lay 1ml dich nay va lopc qua mang loc véi dwong kinh 16 loc khéng I&n
hon 0,5 pm.

8.2 Chuéan bj dung dich chuan

Can chinh xac 10 mg mdi loai cac chat sau : bisphenol A, phenol, va p-tert-
butylphenol vao mét binh dinh mrc 100 ml, sau d6 thém methanol dinh mirc 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 m&c 20 ml riéng biét va thém nwéc dén da 20 ml. Day la nhirng dung



dich chuan (5 ug/ ml, 10 ug/ ml, 15 ug / ml, 20 pg / ml, va 25 ug / ml).

8.3 Vé dudng chuén

St dung 20 u | cac dung dich chuén, chay sac ky 16ng theo diéu kién dudi day. Sk
dung sac ky do thu dwoc dé tinh toan chiéu cao va dién tich cac pic cla bisphenol
A, phenol, va p-tert-butylphenol, sau d6 vé duwdng chuan cho tirng chat.

Chét nhoi St dung gel silica octadecylsilyl

Cot séc ky S dur‘lg cot bang thép khdng gi dai 250 mm cé dweng kinh
trong la 4,6 mm

Nhiét d6 cot 40°C

Detector Detector quang phd ngoai. Van hanh & buéc séng 217 nm

Pha dong A = acetonitril ; B= nwéc cat

Gradient dung méi tuyén tinh véi ty 1& A :B tir 30 :70 dén
100 :0 trong th&i gian 35 phat ; sau d6 duy tri dung méi A
thém 10 phat nira

Chuwong trinh dung
moi

8.4 Tién hanh

S dung 20 pl dung dich mau, chay sac ky 1dng theo diéu kién & trén, dung dwong
chuan dé xac dinh nong dé cua bisphenol A, phenol, va p-tert-butylphenol trong
dung dich mau th, sau dé st dung phwong trinh dwéi day tinh ham lwgng cac
chét.

Ham lwong (ug/g) = Nong do cac chat trong dung dich mau thtr (ng/ml) x 20 (ml) /
khoi lwgng mau thtr (g)

9. Xac dinh diphenyl carbonat trong nhwa PC
9.1 Chuén bj dung dich thc

Lay 1,0 g mau, cho vao binh nén 200ml va thém 20 ml diclometan. Sau khi méu
hoa tan hoan toan, thém 100 ml aceton bang dung cu nho giot, vira thém vira lac
k¥, ly tdm hon hop trong 10 phdt voi toc d6 3000 vong/phdt, co I6p trén den khoang
2ml bang may c6 quay chan khong. Sau do, thém 10ml acetonitril va thém nwoc
den 20ml. Lay 1ml dich nay va loc qua mang loc v&i dwong kinh 16 loc khéng I&n
hon 0,5 um.

9.2 Chuén bj dung dich chuén

Can chinh xac 10 mg diphenyl carbonat cho vao binh dinh m&c 100 ml, va thém

methanol dén dd 100 ml. Lay 1 ml, 2 ml, 3 ml, 4 ml, va 5 ml dung dich trén lan luot
cho vao cac binh dinh mic 20 ml riéng biét va thém nwéc dén da 20 ml.

9.3 Xay dwng dwong chun

St dung 20 pl cac dung dich chuan, chay sac ky long theo diéu kién dwoi day. St
dung sac ky do thu dwoc dé tinh toan chiéu cao va dién tich pic cua diphenyl
carbonat, sau d6 vé dwong chuan.

Chat nhoi St dung gel silica octadecylsilyl
Cot s&c ky Eu’4d6u;1ngmcot bang thép khong gi dai 250 mm cé dwdng kinh trong

Nhiét do cot 40°C

S dung Detector quang phd tlr ngoai. Van hanh & bwéc séng
217 nm

Pha déng A = acetonitril ; B= nwdc cat

Detector




Sau khi tién hanh gradien nong do theoty 1& A: B tir (3:07) dén
(100:0) trong 35 phut, d& cho dong chay acetonitrile trong 10
phut.

Chuwong trinh
dung moi

9.4 Tién hanh

Dung 20 ul dung dich thir, chay séc ky 1dng theo diéu kién & trén. S dung sac ky
dd dé tinh chiéu cao va dién tich cac pic. Tiép theo dung dwdng chuén dé xac dinh
ndng do cta diphenyl carbonat trong dung dich thtr, sau d6 st dung phwong trinh
dwéi day tinh ham lwong cac chét nay:

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

10. Xac dinh cac Amin trong nhwa PC

10.1 Chuéan bj dung dich thi

Lay 1,0 g mau, cho vao binh nén 200ml va thém 20 ml dicloromethan. Sau khi mau
hoa tan boz‘an toan, thém 100 ml aceton bang dung cu nhé giot, vira th(fam vira lac ky,
ly tdm hon hop trong 10 phut véi toc a6 3000 vong/phut, b 16p trén den khoang 2mi
bang may c6 quay chan khéng. St dung dich nay lam dung dich th (chi ap dung v&i
triethylamin va tributylamin)

10.2 Chuan bj dung dich chuén

Can chinh xac cac chét triethylamin va tributylamin 10 mg méi loai. Cho vao binh
dinh m&rc 100 ml, sau d6é thém dichloroethan dinh mirc dén dd 100 ml. Tiég theo, lay
ra 4 ml dung dich nay vao binh dinh mrc 100 ml, va thém dichloroethan 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
murc 20 ml riéng biét va thém nwéc dinh mie dén da 20 ml. Pay la nhirng dung dich
chuén (0,2 p g/ml, 0,4 w/g ml, 0,6 p/g ml, 0,8 u g/ml, va 1,0 ug/ml).

10.3 Xay dwng dwéng chuan

St dung 1ul cac dung dich chuén,‘chay sac ky khi theo diéu kién dwdi day. St dung
sac ky do thu dugc dé tinh chit‘gu cao va diér] tich cac pic cua triethylamin va
tributylamin, sau d6 vé duwdng chuan cho tirng chat.

Cot séc ky S& dung cbt thay tinh silicat dai 30 m dwong kinh 0,32 mm
i dwoc phi mot I&p dimethylpolysiloxan day 5 um

DPun néng cot dén 150 °C trong 5 phut, sau doé tang nhiét do

Nhiét dé cot tw tt, clr 20°C mbi phut cho dén khi dat 250°C.git» & nhiét d6
nay trong 5 phut

Nhiet do buong | 5yn0c

tiém mau
Detector nhiét ion ngon Itra kiem hodc mét detector nito-

Detector phosphor d& nhay cao. Van hanh & nhiét dd gan 250°C. Diéu
chinh Iwu lwgng clda khéng khi va hydro sao cho dé nhay
phat hién tbi da

Khi mang S dung khi heli. Biéu chinh toc d6 dong khi dé triethylamin
xuat hién & thoi diém khoang 3 dén 4 phut

10.4 Tién hanh

Dung 1 ml dung dich thi, thuc hién séc ky khi theo diéu kién & trén. St dung sac
ky d6 thu dugc dé tinh toan chiéu cao va dién tich cia moi pic. Tiép theo, st» dung
cac duwong chuan twong trng dé xac dinh ndng dd triethylamin va tributylamin, sau



d6 st dung cac phwong trinh sau day dé xac dinh ham lwgng cla tirng chét:
Ham lwong (ug/g) = NOng d6 chat trong dung dich mau thte (ug / ml) x 20 (ml) /
khéi lwgong mau thr (g)



Phu luc 2
PHUONG PHAP THU THOI NHIEM

1. Xac dinh ham lwong kim loai nang trong nhwa

10.1 Chuéan bj dung dich ther

Rera sach mau bang nwéc cat, ngam trong dung dich ngam thoi theo ty 1& 2ml /1cm?
mau

- S dung dung dich ngam va diéu kién ngam : Theo hwéng dan trong phan quy dinh
ky thuat.

10.2 Chuan bj dung dich chuén chi

- Dung dich chuén chi gbéc: Hoa tan 159,8 mg chi (I1) nitrat trong 10 ml acid nitric
1Q%, va thém nwéc cat dinh mire dén da 100 ml. Dung dich chuan chi goc nay cé
nong do 1 mg/ml.

- Dung dich chuén chi lam viéc: L4y chinh xac 1 ml dung dich chuén chi géc, thém
acid nitric 0,1 mol/l dinh mirc dén da 100 ml. Dung dich chuén lam viéc nay c6 néng
dé 10 pg/ml.

10.3 Tién hanh:

Ong th&: Cho 20ml dung dich thir vao éng Nessler, thém nwéc cat dén da 50ml.

Ong so sanh: Tién hanh dong thoi voi 1 6ng Nessler khac, cho 2ml dung dich chuan
chi, thém 20ml dung dich acid acetic 4%, thém nwé&c cat den da 50ml.

Nho vao moi 6n‘g 2 giot thuéc thtr Natri sulfid, dé yén trong 5 phut, sau do quan sat
ca 2 ong trén nen trang. Dung dich trong ong thir khong dugc tham mau hon dung
dich trong 6ng so sanh.

2. Xac dinh lwong KmnO, tiéu tén trong nhwa
2.1 Chuén bj dung dich thir

- Rtra sach mau bang nwdc cat, ngam thdi mau trong dung dich theo ty 1& 2ml/1cm?
maul.

- St dung dung dich ngam va diéu kién ngdm : Theo huwéng dan trong phan quy
dinh ky thuat.

2.2 Tién hanh

Cho 100 ml nwéce, 5 ml acid sulfuric (1 — 3), va 5ml dung dich KMnO4 0,002 mol/I.
BPun séi khodng 5 phut, sau dé loai bé dung dich va rira binh bang nwéc. Cho vao
binh tam giac d6 100 ml dung dich thtr, 5 ml acid sulfuric (1 — 3), va 10ml dung
dich KMnO,4 0,002 mol/l va dun sbi trong 5 phat. Ngay sau khi ngirng lam ndng,
thém 10 ml dung dich natri oxalat 0,005 mol/l d& lam mat mau dung dich. Chuan do
véi dung dich KMnO, 0,002 mol/l cho dén khi c6 mau phét dd bén. Tién hanh véi
mau trang va tinh lwong kali permanganat tiéu thu bang cach st dung cong thirc
sau.

Lwong KMnOg4tiéu thu (pg/ml) = [(a — b)x0,316xfx 1,000]/100

Trong do ] )
= lwong (ml) dung dich KMnO4 0,002 mol/l dung tién hanh v&i mau thg’
b = lwgng (ml) dung dich KMnO,4 0,002 mol/l dung tien hanh vé&i mau trang

f = hé sb hiéu chinh ctia dung dich KMnO, 0,002 mol/l



3. Xac dinh phenol trong nhwa phenol, melamin va ure

3.1 Chuén bj dung dich the

Rira sach mau bang nwéc cét, ngam théi trong dung dich ngam theo ty 1& 2mi/lcm?
mau

- S dung dung dich ngdm va diéu kién ngam : Theo hwéng dan trong phan quy
dinh ky thuat.

3.2 Chuan bj dung dich phenol chuan

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

Dung dich chuan trung gian: Lay chinh xac 1 ml dung dich chuan géc vao binh dinh
murc va thém nwéce cat den da 100 ml.

Dung dich chuan lam viéc : L4y chinh xac 1ml dung dich chuan trung gian vao binh

dinh mirc 20ml va thém nudc dén vach. Dung dich chuan lam viéc c6 ndng dé 5

pg/ml.

3.3 Chuan bj dung dich dém acid boric

Chuén bj 2 dung dich ’
Dung dich s6 1: Hoa tan 4,0 g NaOH trong nwéc, thém nwéc dinh mie dén du
100 ml.
Dung dich sb 2: Hoa tan 6,2 g acid boric trong nuwéc, thém nwéc dinh mac dén

~da 100 ml. ) o
Lay moi dung dich mét lwgng bang nhau réi lac déu
3.4 Tién hanh

L4y chinh xac 20 ml dung dich thir, thém 3 ml dung dich d&@m acid boric va tron déu,
sau d6é thém 5 ml dung dich antipyrin 4-amin va 2,5 ml dung dich kali fericyanid va
nwdc dé da 100 ml. Tron déu va dé yén trong 10 phut & nhiét dd phong.

Tién hanh twong tw véi 20 ml dung dich chuan lam viéc thay cho 20 ml dung dich
thir. Do dd hap thu quang cla 2 hén hop & bwédc séng 510 nm.

4. Xac dinh formaldehyd trong nhwa

4.1 Chuan bj dung dich thi

Rera sach mau bang nwdc cat, ngam théi mau trong dung dich ngam ty 1& 2ml/1cm?
mau

S dung dung dich ngam va diéu kién ngam : Theo hwéng dan trong phan quy dinh
ky thuat.

4.2 Tién hanh

Cho vao éng do c6 chia vach 200 ml mét lwong 10 ml dung dich mau the véi 1 ml
acid phosphoric 20%, sau dé thém 5-10 ml nwéc va tién hanh cét kéo hoi nuwdc voi
éng sinh han ngap trong nwéc. Khi chung cat dwoc khoang 190 mi thi ngirng va
thém nwéc dinh mée da 200 ml. LAy 5 ml dung dich nay cho vao éng nghiém cé
dwong kinh 15 mm va thém 5 ml thubc thlr acetylaceton. Khudy déu va gia nhiét
trong cach thuy soi 10 phut.

Dung dich so sanh: Mét éng nghiém c6 dwdng kinh 15 mm khac, cho vao 5 ml
nudc va 5 ml thude thir acetylaceton. Khuay déu va gia nhiét trong cach thay séi 10
phut.

Quan sat cac éng nghiém trén nén trdng, dung dich mau th&r phai khéng tdi mau
hon dung dich so sanh.



5. Xac dinh can khd

5.1 Chuén bj dung dich thi:

Rira sach cac mau péng nwéc cat, sau d6 ngdm mau trong dung dich ngam thoi
theo ty 1é 2ml/cm2 mau.

S& dung dung dich ngam va diéu kién ngdm : Theo hwéng dan trong phan quy dinh
ky thuat.

5.2 Tién hanh:

Lay 200-300 ml dung dich th® (néu st dung heptan la dung dich ngam thoi, thi
chuyén 200-300 ml dung dich th vao mét binh hinh qua I€, ¢ chan khdng dén con
mét vai ml, chuyén phan dich cé vao mét chén bach kim, thach anh, hoac coc thl’{y
tinh chiu nhiét (da gia nhiét toi 105°C va can bi) sau do trang binh cét hai lan, moi
lan v&i khoé,ng 5 ml heptan ya g6p dich rra vao dich c6 dac. Cho bay hoi trén bé
cach thay dén khi boc hoi hét dung dich va con lai can cirng. Say kho can trong 2
giov & 105°C, dé ngucf)i,trong binh hat am, can chép va can dé xac dinh khoi lvgng
can (sw chénh léch khoi lwgng chén va can véi khoi lvgng bi).

Tién hanh dong thoi mau trang, trong dé thay thé tich dung dich thr bang thé tich
nwéc cat twong duwong.

- Str dung céng thirc sau dé tinh lwong can:

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

Trong 4do:

a (mg) = sw chénh I&ch khéi lwong gitra chén cé can va bi trong thtr nghiém voi
dung dich tht.

b (mg) = sw chénh léch khéi lwong gitra chén cé can va bi trong th&r nghiém véi
mau trang

6. Xac dinh Antimon

6.1 Chuén bi dung dich thc

Rira sach mau bang nwdc cat, ngam trong dung dich ngam theo ty & 2ml /1cm?
mau

S dung dung dich ngam va diéu kién ngam : Theo hwdng dan trong phan quy dinh
ky thuat.

6.2 Chuan bj dung dich chuan géc Antimon

Can chinh xac 1,874 g triclorua antimon va hoa tan trong mét it acid hydrochloric (1
— 2), sau d6 thém acid clohydric (1 — 10) dé dinh mirc dén da 1.000 ml. Dung dich
chuan Antimon c6 nong dé1 mg/ml.

Chuén bi dung dich Antimon chuén lam viéc : L&y 1 ml dung dich antimon chuén
goc, thém acid axetic 4% dinh mirc dén dua 100 ml, lay 1 ml dung dich nay va thém
agid axetic 4% dinh m&c dén da 200 ml. Dung dich Antimon chuan lam viéc c6
nong dé 0,05 pg/ml.

6.3 Tién hanh

Thwc hién phép phan tich antimon bang phwong phap quang phé hap thu nguyén

t&r hoac quang phd phat xa plasma v&i dung dich ther va dung dich Antimon chuén
lam viéc, so sanh két qua véi nhau.



7. Xac dinh Germani

7.1 Chuén bi dung dich thiy

Rra sach mau bang nwéc cat, ngam trong dung dich ngam theo ty 1é 2ml/1cm? mau.
- S&r dung dung dich ngdm va diéu kién ngdm: Theo huwéng dan trong phan quy dinh
ky thuat.

7.2 Chuan bj dung dich chuan

- Can chinh xac 144 mg germani dioxyd cho vao mét chén nung bach kim, thém 1g
Natri carbonat va trén déu. Gia nhiét lam tan chay hén hop, sau dé lam lanh va thém
nwdc dé hoa tan. Trung hoa dung dich bang acid hydrochloric, thém 1 ml acid
hydrochloric niva va sau dé thém nwéc dinh mirc dén da 100 ml. Néng doé germani
trong dung dich nay la 1 mg/ ml.

- LAy 1ml dung dich chuin germani cho vao binh dinh mirc 100ml thém dung dich
acid acetic 4% cho dén vach. L4y 1ml dung dich nay pha lodng bang dung dich aci
ace tic 4% dén 100ml trong binh dinh md&c. Dung dich germani chuan lam viéc c6
néng d6 1 pg/ml.

7.3 Tién hanh

Dung quang phé hap thu nguyén t& hodc quang phd phat xa plasma dé xac dinh
Germani trong dung dich th

8. Xac dinh methyl methacrylat

8.1 Chuén bj dung dich th

Rra sach mau bang nwéc cét, ngam trong dung dich ngam thoi theo ty 1& 2ml /1cm?
mau

- S dung dung dich ngam va diéu kién ngam : Theo huéng dan trong phan quy dinh
ky thuat.

8.2 Dung dich chuan cé ndng dd methyl methacrylat 1a 15 pg/ml.

8.3 Tién hanh

St dung 1ul dung dich thtr va 1ul dung dich chuan methyl methacrylat, chay séc ky
khi theo hwéng dan mo ta dwdi day.

S dung cot bang thay tinh silicat dai 30 m dwdng
Cot sac ky kinh trong 0,32 mm dwoc pha moét Iop
dimethylpolysiloxan day 5 ym

Pun néng cdt dén 120°C trong 1 phat, sau do tang
Nhiét d6 cot nhiét dd t tlr, c& 5°C mdi phut cho dén khi dat
170°C.

Nhiét d6 budng tiém mau 200°C

Detector ion héa bang ngon Ira hydro. Van hanh &
Detector nhiét dd khodng 250°C. Piéu chinh Iwu lwgng cla
khéng khi va hydro sao cho d& nhay phat hién tbi da
S dung khi nito hodc heli. Biéu chinh tbc d& dong
Khi mang khi d& methyl methacrylat xuét hién & thoi diém
khoang 4 dén 5 phut




9. Caprolactam

9.1 Chuén bj dung dich thir

Rira sach mau bang nwéc cat, ngam trong dung dich ngadm théi theo ty 1& 2ml /1cm
mau

- St dung dung dich ngdm va diéu kién ngam : Theo huéng dan trong phan quy dinh
ky thuat.

9.2 Chuén bj dung dich chuén

Can 1,5 g caprolactam va hoa tan trong ethanol 20% dinh murc dén da 1.000 ml.
Tiép tuc lay 1 ml dung dich nay va thém ethanol 20% dinh mirc dén dd 100 ml. Dung
dich chuan c6 nong dé caprolactam la 15 ug/ml.

9.3 Tién hanh

St dung 1ul dung dich thir va 1l dung dich chuan caprolactam, chay séc‘ky khi theo
hwdng dan mo ta dwdi day, sau do so sanh thi gian Iwu trong sac ky do cua dung
dich thir va thoi gian Iwu cda caprolactam trong sac ky do cua dung dich caprolactam
chuan.

2

Cot séc ky S dung cdt bang thay tinh silicat dai 30 m duong kinh
i 0,32 mm dugc phu moét [&6p dimethylpolysiloxan day 5 um

Nhiét d6 cot 240°C.

erlet dd budng tiém 240°C

mau
Detector ion hda bang ngon Itra hydro. Van hanh & nhiét

Detector d6 khoang 240°C. Biéu chinh lwu lwong cta khéng khi va
hydro sao cho dd nhay phat hién t6i da

Khi mang St dung khi nito hodc heli. Diég chinh téc do dong khi dé
caprolactam xuat hién & th&i diem khoang 5 phut

10. Bisphenol A ( phenol va p-tert-butylphenol)

10.1 Chuén bj dung dich thc

Rira ky m&u bang nuéc, st dung dung dich ngam véi ty 16 2ml/cm? dién tich bé mat
mau.

- Str dung dung dich ngam va diéu kién ngam : Theo hwéng dan trong phan quy dinh
ky thuat.

Chuyén 25 ml dich nay vao phéu chiét, thém 10 ml acetonitril, lac ky dé tron déu
trong 5 phut, dé cho 6n dinh va chuyén I&p acetonitril vao binh dinh mirc 25ml. Thém
10ml acetonitril vao 16p heptan, thwc hién qua trinh chiét nhw trén va lay lop
acetonitril vao binh dinh murc trén. Sau dé, bo sung acetonitril dén 25 ml.

10.2 Chuén bj dung dich chuan

- Can chinh xa4c 10 mg mbi loai cac chat sau : bisphenol A, phenol, va p-tert-
butylphenol vao moét binh dinh mdc 100 ml, sau gIc') thém methanol dén da 100 ml.
Lay 1 ml, 2 ml, 3 ml, 4 ml, va 5 ml dung dich tfén lan lwvot cho vao cac binh dinh mdrc
20 ml riéng biét va thém nuoc dinh miee dén du 20 ml. Bay la nhirng dung dich
chuan (5 pyg / ml, 10 ug / ml, 15 ug / ml, 20 pg / ml, va 25 pg / mi). ]

- Chuan bj dung dich chuan lam viéc: lay 2 ml ctia cac dung dich chuan goc trén vao
binh dinh mic 20 ml thém nwéc dinh mdc dén du 20 ml. Nong d6é cua trng dung
dich nay (0,5 pug/ml, 1,0 yg/ ml, 1,5 ug/ ml, 2,0 ug/ ml, va 2,5 ug/ ml) .

10.3 V& dwong chuén



St dung 100y | cac dung dich chuén lam viéc, chay sac ky Iong theo diéu kién duoi
day. St dung sac ky do thu dugrc dé tinh chieu cao va dién tich pic cua bisphenol A,
phenol, va p-tert-butylphenol, sau d6 vé duwdng chuan cho tirng chat.

Cét nap S dung gel si[ica octadecylsily
Cot sic ky Sw dung cdt bang thép khéng gi dai 250 mm c6 dwdng kinh trong
la 4,6 mm

Nhiét do cot | 40°C

S& dung detector quang phd tlr ngoai. Van hanh & buéc séng
217 nm

Pha ddng A = acetonitril ; B= nuéc cat

gradien dung méi tuyén tinh véi ty I& A:B tr (30:70) dén (100:0)
trong thoi gian 35 phuat, sau dé duy tri dong dung méi A thém 10
phut nira.

Detector

Chwong trinh
dung moi

10.4 Tién hanh

S dung 20 pl dung dich thtr, chay séc ky 16ng theo diéu kién & trén. S dung sac
ky do thu dugc dé tinh chiéu cao va dién tich cac pic. Tiép theo dung dwong chuan
de xac dinh ndng dé clia bisphenol A, phenol, va p-tert-butylphenol trong dung dich
mau thir, sau do st dung cong thirc dwéi day tinh ham lwong cac chéat:

Ham lwong (ug/g) = Néng do chét trong dung dich mau thd (ug/ml) x 20 (ml) / khéi
lwong mau (g)

11. Téng Acid lactic

11.1 Chuéan bj dung dich thc

Rtra sach cac mau bang nwéc cat, sau 6 ngdm mau trong dung dich ngam theo ty
& 2ml/cm? mau.

- S dung dung dich ngam va diéu kién ngam : Theo hwéng dan trong phan quy dinh
ky thuat.

11.2 Dung dich chuan cé ndng dd acid lactic 1a 30 pg/ml

11.3 Tién hanh

Lay 1 ml dung dich thtr va 1 ml dung dich acid lactic chuan vao cét, thém vao méi cot
100 pl natri hydroxyd 0,2 mol/l, @ yén & 60°C trong 15 phut, thinh thoang lac déu.
Sau d6 lam ngudi c6t, thém vao mai cot 100 pl acid phosphoric 0,2 mol/l. S dung
100 ul mai dung dich, chay sac ky léng theo dieu kién duwdi day.

Chét nhoi cot S dung gel silica octadecylsilyl
e E L S&r dung c6t bang thép khéng gi dai 250 mm c6

Cot sac ky dwdng kinh trong 1a 4,6 mm

Nhiét d6 cot 40°C

Detector Qetector quang pho t& ngoai. Van hanh & budc
song 210 nm
St dung dung dich acid phosphoric, acetonitril va

Pha déng nl:vc’yc voi ti 1é 0,1:1:99. bieu Chiph toc dé dong chay
dé acid lactic xuat hién & thoi diem khoang 5 phat




