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SUMMARY
ANALYSIS OF ORGANIC COMPOUNDS IN FOOD AND BEVERAGE PLASTIC PACKAGING

Suspected endocrine disrupting and carcinogenic phthalates, bisphenol A, diethylhexyl adipate (DEHA)
and some volatile organic compounds can be found in foods because of their migration from packaging
materials or films. In this review, analytical methods for organic compounds in plastic packaging or leaching
from packaging into food were proposed such as: phthalates in fatty food, silicon by GC-MS, DEHA in
wrapping paper by GC-FID, bisphenol A in polycarbonate by GC-MS and toluene, xylene, ethylbenzene and
styrene in polystyrene packaging by GC-MS. These methods determined both the quality of the packaging and
the migration of toxic organic compounds into food.

1. PAT VAN PE

Bao bi hau nhu dugc st dung trong luu trit va bao quan thuc pham. Tuy nhién, mot sb hop chat trong
lugng phan tu thép chéng han nhu: du lugng cdc monomer, oligomer hoac phu gia c6 thé thoi ra khoi bao bi
va nhiém vao thyc phdm. Nhimng hop chét nay c6 nguy co anh hudng dén sirc khoe nguoi tiéu ding ciing nhu
chat lugng san pham. Do d6, ddnh gia mirc do thoi nhiém ciing nhu xac dinh ham luong cac hop chét nay
trong bao bi thyc pham 13 van dé ludn dugc quan tdm. Trong nghién ctru nay, mot sé phuong phap phan tich
xéc dinh cac hop chat hitu co thdi nhidm tir bao bi nhu: xac dinh DEHA trong mang boc thyc pham, DEHP
trong nhya silicon va thuc pham béo, bisphenol A trong nhya polycarbonate va toluene, xylene, ethyl benzene,
styrene trong hop xdp polystyrene bang phuong phap GC-MS va GC-FID.

2. PHUONG PHAP - THUC NGHIEM

2.1. PINH LUQNG PHTHALATE TRONG NEN MAU THUY'C PHAM BEO BANG SAC KY KHi
GHEP KHOI PHO

2.1.1 Héa chat

Chuan tinh khiét ( >99,5%) gém cac phthalate: dimethyl phthalate (DMP), diethyl phthalate (DEP),
dibutyl phthalate (DBP), benzylbutyl phthalate (BzBP), di(2-ethylhexyl) phthalate (DEHP) ctia hang Dr.
Ehrenstorfer.Noi chuan 1a ddng vi DEHP-d4 ctia hang Dr. Ehrenstorfer. Acetonitrile ctia hing J.T.Baker dung
cho LC-MS, n-hexane cta hang J.T.Baker dugc tinh ché lai, MgSO4, CH;COONa, CHsCOOH tinh khiét ctia
Merck, hon hop bot PSA (primary secondary amine) va C18 cua Agilent.



2.1.2 Chuén trung gian va dung dich chuén lam viéc

Chuén goc don cua tirng phthalate c6 ndng d6 1000 mg/L trong n-hexane. Chuén don trung gian cta cac
phthalate c6 nong d6 10 mg/L dugc pha loang tir chuan gbc. Pha lodng chudn don trung gian dé dat ndng do 1
mg/L.Hdn hop chudn lam viéc duoc xay dung véi ndng do 5, 10, 15, 20, 30, 50, 100, 150, 200, 300, 500 pg/L

¢6 chtra ndi chuan dong vi véi ndng d6 50 pg/L.
2.1.3. Xir Iy miu [1]

Phuong phap QUEChERS theo AOAC 2007.01 duoc tham khao. Phthalate dugc chiét ra khoi nén béo
bang hdn hop ACN 1% acid acetic. Can khoang 1 g mau cho vao dng ly tdm nhya loai 50 mL. Thém chinh
x&c 50 pL dung dich ndi chuan DEHP-d4 nong d6 1 mg/L, dé yén 2 gio. Thém 15 mL dung dich ACN 1 %
CH3;COOH. Vortex déu méu trong 5 phut. Thém hdn hop mudi gdm 6 g MgSO,4 va 1,5 g CH3COONa. Lic
manh trong 1 phat. Ly tam mﬁu 5 phut, toc d6 5000 vong/phut. Lay dich chiét ¢ 16p trén cho vao ong ly tam
chtra hén hop bot clean-up gom 0,15 g C18va 0,15 g PSA. Lic manh trong 1 phut. Ly tam mau 5 phut, toc do
5000 vong/phut. Lay dich chiét & 16p trén cho vao binh cdu 50 mL c¢6 quay dén can. Hoa tan lai bang 1 mL n-
hexane, loc qua mang loc 0,45 um cho vao vial va tiém vao may GC-MS.

2.1.4. Piéu kién GC-MS xic dinh phthalate

Thiét bi GC-MS caa Thermo Scientific Trace GC-1SQ duoc sir dung dé phan tich phthalate.
Diéu kién vdn hanh GC:
-Cot phan tich: c6t mao quan DB5-MS Ultra Inert (30 m x 0,25 mm, 0,25 pm).
- Khi mang: Helium véi téc d6 dong 1,5 ml/phdt.
-Injector PTV splitless:
14,5°C /pht
70°C (0,5 phit) ———250°C
-Chuong trinh nhiét do 10 cdt:

20°C/phuit 20°C/phat
60°C (1 phiit) ——— . 220°C (10 phiit}———» 280°C (2 phit)
Piéu kién vin hanh MS:

- Ché db vén hanh: El, 70 eV, Scan/SIM dong thoi v6i khoang quét m/z: 40 — 500, SIM trén 3 ion
- Nhiét do ong chuyén ion: 250°C. Nhiét d6 nguon ion: 200°C.
Thoi gian luu va céac ion chon dugc ghi trong bang 1.

Bang 1. Thoi gian luu, ion dinh lwong va ion xac nhan cua cac phthalate

Hop chat Thoi gian luu (phat) Ton dinh luong (m/z) Ion xac nhén 1 (m/2) Ion x4c nhéan 2 (m/2)
DMP 6,84 163 135 194
DEP 7,69 149 177 222
DBP 9,68 149 205 223
BzBP 11,81 149 206 312
DEHP 13,34 149 167 279
DEHP-d4 13,32 153




2.1.5 Puong chuin

Duong chuén thé hién ti 1& dién tich ion dinh lugng cua chuén trén dién tich ion ndi chuan theo néng do
chudn. Két qua duong chuin véi hé sb twong quan R? tir 0,9991->0,9999 cia 5 phthalate dugc thé hién & bang

2.
Badng 2. Phuong trinh dwong chudn, hé sé twong quan cua 5 phthalate
— Puong chun H¢ Z?J ;l;’()’l’lg Pudng chuin tuolrilz Zfl)l .
op cha 50->500 ng/L
0->50 pg/L
H (R) (R
DMP y=0,00886x+0,0064 0,9998 y=0,00906x+0,0086 0,9998
DEP y=0,00899x-0,00377 0,9995 y=0,00962x-0,01124 0,9991
DBP y=0,01758x+0,00352 0,9999 y=0,01732x-0,01456 0,9990
BzBP y=0,00571x-0,00025 0,9996 y=0,00516x+0,01612 0,9997
DEHP y=0,00791x-0,00047 0,9995 y=0,00801x-0,00286 0,9999
% 50; AA. 1085308
3 Ao TRT:13.32  NL:
10 l

Hinh 1. Chudn héon hop phthalate 50 uglL




Bdng 3. LOD ciia cdc phthalate trén nén mau bo va phé mai

Hop chat | LOD trén nén miu bo (ug/Kg) | LOD trén nén mAu phod mai (ug/Kg)
DMP 0,33 0,38
DEP 0,33 0,33
DBP 0,12 0,13
BzBP 1,00 1,00
DEHP 0,38 0,43

2.1.6 Mt s6 két qua phén tich trén nén miu bo va phé mai

) Két qua phan tich mot sé miu bo va phé mai chira trong hop nhya va dung trong gidy trang nhua dugc
lay & céac cho va siéu thi trong thanh pho HO6 Chi Minh. Phthalate phat hién 1a DEHP v&i nong d§ duoc thé

hién ¢ bang 7.
Bdng 4. Két qua phdn tich phthalate ciia mét s6 mau bo va phé mai
Tén DEHP ( ng/Kg) Tén DEHP ( ng/Kg)
Maubo 1| 170,1+8,7 | Mau pho mai 1 18,7+1,1
Mau bo 2 218 £ 11 Mau phoé mai 2 190,0 £9,9
Mau bo 3 151+1,0 | MAu pho mai 3 26,6 +1,5
o

Time (min)

Hinh 2. Két qua phdn tich mdu bo' 1




2.2. PINH LUONG PHTHALATE TRONG VAT LIEU BANG NHUA SILICON
2.2.1. Héa chit

Chuan tinh khiét (>99,5%) gém cac phthalate: dimethyl phthalate (DMP), diethyl phthalate (DEP),
dibutyl phthalate (DBP), benzylbutyl phthalate (BzBP), di(2-ethylhexyl) phthalate (DEHP), DNOP, (di-n-
octylphthalate) cua hang Dr. Ehrenstorfer. Noi chuan 13 dong vi DEHP-d4 caa hang Dr. Ehrenstorfer. Dung
moi n-hexane tinh khiét (>99%)cua hing J.T.Baker . Ethanol tinh khiét (>99%) ctia haing Merck. Nuéc cét hai
lan khtr ion.

2.2.2. Chuén trung gian va dung dich chuin lam viéc

Chuan goc don cua ting phthalate c6 néng d6 1000 mg/ L trong n-hexane. Chuén don trung gian cua cac
phthalate c6 nong d¢ 10 mg/L dugc pha loang tur chuan gbc. Pha lodng chuén don trung gian dé dat ndng do 1
mg/L.Hdn hop chuin 1am viéc duge xay dung véi ndng d6 100, 200, 300, 500, 1000 pg/L c6 chira ndi chuan
ddng vi voi ndong do 500 pg/L.

2.2.3. Xir Iy miu

Rura k§ mau bing nudc, st dung dung dich ngam ethanol 15 % véi ty 1& 2ml/cm? dién tich bé
mit mau & 70°C trong 2 gio.

Lay 20 mL mau vao 6ng ly tdm 50 mL. Thém 20 mL n-hexane. Vortex trong 5 phut. Ldy phan
n-hexane vao binh cau 50 mL. Chiét thém 1 1an nhu trén vao binh ciu 50 mL. Sau d6, c6 quay dén
can va hoa tan lai 1 ml noi chuan 500 ug/L.

2.2.4. Piéu kién GC-MS xic dinh phthalate

Thiét bi GC-MS QP 2010 ctia Shimadzu dugc sir dung dé phén tich phthalate.
Piéu kién vin hanh GC:

-Cot phan tich: cot mao quan DB5-MS Ultra Inert (30 m x 0,25 mm, 0,25 pum).

- Khi mang: Helium (0,99999) v&i toc d6 dong 1,5 ml/phut.

-Injector split:

-Chuong trinh nhiét do 10 cot:

10°C/phit 5°C/phtit 35°C/phdit
100°C (0 phit) ————— 200°C (0 phdt) ————— 300°C ————— 315°C(5 phdt)

Biéq kién van hanh MS: .
- Che d6 vén hanh: EI, 70 eV, Scan/SIM dong thoi véi khoang quét m/z: 40 — 500, SIM trén 3 ion
- Nhiét d6 ong chuyén ion: 250°C. Nhiét d6 nguon ion: 200°C.



Bang 5. Thoi gian luu, ion dinh lwong va ion xac nhan cua cac phthalate

Hop chit Thoi gian luu (phut) Ion dinh Iuong (m/z) Ion xac nhan 1 (M/z) Ion xac nhan 2 (M/z)
DMP 6,37 163 135 194
DEP 7,94 149 177 222
DBP 12,04 149 205 223
BzBP 17,51 149 206 312
DEHP 19,84 149 167 279

DNOP 22,69 149 167 279

DEHP-d4 19,80 153
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Hinh 3: Két qua phan tich phthalate trén mét s6 mau nhwa
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2.3. DINH LUQNG DIETHYLHEXYLADIPATE TRONG MANG BQC THU'C PHAM
POLYVINYLCHORIDE (PVC) VA POLYETHYLEN (PE)

2.3.1. Héa chit

Chuén diethylhexyl adipate (DEHA) va ndi chuan dimethyl phthalate tinh khiét ( >99,5%) clia hang Merck.
Ethanol, n-heptane va tetrahydrofuran tinh khiét (>99%) ctia hdng Merck.

2.3.2. Chuin trung gian va dung dich chuin lam viéc

Chuan géc DEHA c6 néng do 10000 mg/ L trong n-heptane. Chudn don trung gian cua cac phthalate co
ndéng d6 100 mg/L dugc pha loéng tir chuan gbc.

Noi chuin géc DMP c¢6 ndng d6 14000 mg/L va 10000 mg/L trong n-heptane. Noi chuan don trung gian
¢6 ndéng d6 10 mg/L trong n-heptane.

Puong chuan 1: phan tich DEHA théi nhiém gdm 5 diém c6 ndng d6: 1, 2, 5, 10, 20 mg/L DEHA ¢
chtra ndi chuan DMP 100 mg/ trong n-heptane.

Pudng chuan 2: phan tich DEHA thoi nhiém gém 5 diém c6 ndng do: 50, 100, 200, 300, 500 mg/L c6
chira ndi chuan DMP 100 mg/L trong n-heptane.

Duong chuin phan tich DEHA trong mang boc (thtr vt li¢u) gé)m 5 diém c6 né)ng do: 50, 100, 200, 300,
500 mg/L c6 chira ni chuan DMP 100 mg/L trong tetrahydrofuran.

2.3.3. Xir Iy miu
2.3.3.1 Quy trinh xir Iy mAu DEHA théi nhiém trong ethanol 20 %

Chuan bj dung dich ethanol 20 % bang cach tron 1an hai ethanol 100% va nuéc theo ty 1¢ 2:8
Rtra sach mau bang nude cat, ngdm théi mau trong dung dich ethanol 20 %, ngdm theo ty 1&¢ 2 mL dung
dich /1cm® bé mat mau trong 30 phut & 60°C.

Chuyén toan bg dich nay vao phéu chiét, thém 10 ml heptane, lic k¥ dé tron déu trong 5 phiit, dé cho 6n
dinh va chuyén 16p heptane vao binh cau. Thém tiép 10 ml heptane, thuc hién qué trinh chiét nhu trén va lay
16p heptane vao binh dinh mtic cau trén. Sau do, c6 quay mau dén can. Hoa tan lai bang 1 mL DMP 100 mg/L,
loc qua mang loc 0,45 um cho vao vial va tiém vao may GC-FID.

2.3.3.2 Quy trinh xir Iy mAu DEHA thdi nhiém trong n-heptan

Rura sach m;?lu bang nudc cat, ngdm thoéi mau trong dung dich n-heptaqe, ngam theo ty 1¢ 2 mL dung dich
/1cm? bé mit mau trong 60 phat & 25°C ( dung dich ngdm c6 chira DMP nong d6 100 mg/L. Lay 1,5 mL dich
chiét loc qua mang loc 0,45 um cho vao vial va tiém vao may GC-FID).

2.3.3.2 Quy trinh xir Iy miu phén tich ham lwgng DEHA trong mang boc

. Can 0,1 gam mau vao binh dinh mtc 10 mL. Thém 0,1 ml ndi chudan DMP 10000 mg/L. Hoa tan mau
bang tetrahydrofuran va dinh muc téi 10 mL. Cho mau vao vial va tiém vao may GC-FID.

2.3.4. Piéu kién GC-FID xac dinh DEHA

Thiét bi GC-FID 2010 ctia Shimadzu duoc str dung dé phan tich DEHA.

7



-Cot phan tich: ¢4t mao quan DB5-MS Ultra inert (30 m x 0,25 mm, 0,25 pm).
- Khi mang: Nitrogen (0,99999) vai toc d6 dong 1 ml/phat.
- Injector split:

Chuong trinh nhiét:
100°C 30°C /phut > 250°C (10 phat)
250°C 40°C/phat ,  300°C (3 phut)

2.3.5 Puong chuin

Duc‘ypg chuan thé hiéq ti 1€ dién :cich ion dinh lugng cua chuén trén dién tich ion ndi chuén theo néng do
chudn. Két qua duong chudn véi hé sb trong quan R? tir 0,9991->0,9999 ciia DEHA duoc thé hién & bang 2.

Bdng 6. Phwong trinh dwong chudn, hé sé twong quan ciia DEHA

Puong chuan HE s0 tuong
quan
(R%)
Puong chuan 120 mg/L y=0,0087x-0,012 0,9999
Puong chuan 50>500 mg/L trong heptane y=0,009x-0,003 0,9995
Pudng chuan 120 mg/L trong _
tetrahydrofuran y=0,009x-0,104 0,9999
Bang 7. LOD cua DEHA
LOD
Thoi nhiém trong ethanol 20% | 0,15 mg/L
Thoi nhiém trong n-heptane | 0,15 mg/L
Trén vat liéu 0,01 %
2.3.6 Mt sb két qua phan tich DEHA trén mang boc PVC va PE
Két qua phan tich mot s6 mau mang boc PVC va PE
Bang 8. Két qua phan tich DEHA
Ham luong trén vat Ham luong thoi nhiém trong Ham luong thdi nhiém trong
Nhua liéu heptane ethanol 20%

% mg/I mg/I
Maul | PVC 8.5 39.4 Kph
Mau2 | PVC 21.8 116.6 1.52
Mau 3 | PVC 7.2 36.2 Kph
Mau4 | PE Kph Kph Kph
Mau5 | PVC 18.8 109.9 1.15
Mau 6 | PVC 16.3 83.8 0.67
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Hinh 4. Két qua phdn tich DEHA trén mau 5

2.4. PINH LUQNG BISPHENOL A TRONG NHUA POLYCARBONATE (PC)
2.4.1. Héa chit

Chuén bisphenol A va ndi chuén 1,2,4-trichlorobenzene tinh khiét ( >99,5%) ciia hang Merck. Acid acetic
tinh khiet (>99%) cua hang Merck. Dung mdi acetone va methanol tinh khiét (99,5%) cua hang J.T.Baker. Cot
Strata X.

2.4.2. Chuan trung gian va dung dich chuin lam viéc

Chuan gbc bisphenol A ¢ ndéng d6 1000 mg/L trong acetone. Chuan don trung gian c6 nong d6 10 mg/L
dugc pha loang tir chuan goc.



Noi chuan gbc 1,2,4-trichlorobenzene c6 ndng ¢4 1000 mg/L trong acetone. Noi chuan don trung gian c6
nong d6 10 mg/L trong acetone.

Puong chuin phan tich bisphenol A gbm 5 diém c6 ndng d6: 0,05, 0,1, 0,2, 0,3, 0,5 mg/L c6 chta ndi
chuan 1,2,4-trichlorobenzene c¢6 nong d6 0,1 mg/L.

2.4.3. Xir ly mau

Rira k§ mau bang nudc, sir dung dung dich ngam acid acetic 4 % véi ty 1& 2ml/cm? dién tich bé
mat mau tai 60°C trong 30 phit.

Hoat ho4 cot Strata X bang 5ml Methanol va Sml nuéc

Cho miu qua cot khong 4p sudt va rira giai cot bang hon hop Acetone:Dichloromethane=7:3 dén
10ml.

Théi khé, dinh muc bang 1ml ndi chuan trichlorobenzene 100 ppb (0,1 pg/ml) trong Acetone.
Loc dich qua mang loc 0,45um, cho vao vial thé tich 1,5 ml va tiém vao may GC-MS.

2.4.4. Piéu kién GC-MS xac dinh bisphenol A

Thiét bi GC-FID 2010 ctia Shimadzu duoc str dung dé phan tich DEHA.

-Cot phén tich: ¢t mao quan DB5-MS Ultra Inert (30 m x 0,25 mm, 0,25 um).
- Khi mang: Nitrogen (0,99999) vai toc d6 dong 1 ml/phat.
- Injector split:

Chuong trinh nhiét:
100°C 30°C /phut . 250°C (10 phat)
250°C 40°C/phat ,  300°C (3 phut)

2.4.5. Pwong chuin
Duong chuén thé hién ti 1& dién tich ion dinh luong cua chuén trén dién tich ion ndi chuan theo néng do

chudn. Két qua duong chuén voi hé sb tuong quan R? tir 0,9991->0,9999 cua bisphenol A dugc thé hién &
bang 2.

Badng 9. Phwong trinh dwong chudn, hé sé twong quan ciia bisphenol A

\ 2 Heé sb twon
DPuong chuan i &

Hop chét quan
0->50 ng/L (R?)
Bisphenol A y=1,75x+0,0064 0,9996
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Bang 10. Két qua phdn tich I s6 mau nhwa polycarbonate

. Mau 1 Mau 2
Hop chat
no/L no/L
Bisphenol A 0,55 1,24
Chuan Bisphenold
V'M_L__*
i 1
I
f |
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Hinh 5. Két qua phdn tich bisphenol A trén nhira polycarbonate

2.5. PINH LUQNG TOLUENE, XYLENE, ETHYLBENZEN VA STYRENE TRONG HQP XOP
POLYSTYREN

2.5.1. Héa chit

Chuan tinh khiét ( >99,5%) gom: toluene, xylene, ethylbenzene va styrene cuia hdng Merck. Noi chuén 1a
1,4-diethylbenzene. Tetrahydrofuran tinh khiét (>99%) ctia hang Merck.
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2.5.2. Chuin trung gian va dung dich chuin lam viéc

Chuan gdc don ctia timg chét c6 ndng d6 1000 mg/L trong tetrahydrofuran. Chuéan don trung gian cua CAac
chat c6 nong do 10 mg/L duogc pha loang tu chuan gbc. Pha lodng chuan don trung gian dé dat nong do 1
mg/L.Hon hop chuin lam viéc duge xay dung véi ndng d6 0,1, 0,2, 0,4, 0.8, 1 mg/L d6i véi toluene, xylene va
ethylbenzene c6 chira ndi chuan 1,4-diethylbenzene 0,1 mg/L trong tetrahydrofuran. Riéng styrene chuan lam
viéc O cac néng do: 0,4, 0,8, 1, 2, 5 mg/L c6 chira noi chuin 1,4-diethylbenzene 0,1 mg/L trong

tetrahydrofuran.

2.5.3. Xir Iy mau

Can 0,5 gam mAu vao binh dinh mac 10 mL. Thém 0,1 ml ndi chuan 1,4-diethylbenzene 1 mg/L. Hoa

tan mau bang tetrahydrofuran va dinh mirc t6i 10 mL. Cho mau vao vial va tiém vao may GC-MS.

2.5.4. Piéu kién GC-MS
Thiét bi GC-MS ctia Thermo Scientific Trace GC-ISQ duoc sir dung dé phén tich phthalate.
Diéu kién vdn hanh GC:

-Cot phan tich: cdt mao quan DB5-MS Ultra inert (30 m x 0,25 mm, 0,25 um).

- Khi mang: Helium (0.99999) v&i toc do dong 1,0 ml/phit.

-Injector split:

-Chuong trinh nhiét do 10 cot:

30°C/philt
32°C (5 phiit) ———" ) 250°C (10 phiit)

Diéu kién van hanh MS: ‘
- Che d6 vén hanh: EI, 70 eV, Scan/SIM dong thoi véi khodng quét m/z: 40 — 500, SIM trén 3 ion
- Nhiét d6 ong chuyén ion: 250°C. Nhiét d6 nguon ion: 200°C.

Bdng 11. Thoi gian lwu, ion dinh lwong va ion xdc nhén ciia cac hop chat

Hop chat Thoi gian luu (phat) Ton dinh luong (m/z) Ion xac nhian (M/z)
Toluene 5,62 91 92
Ethylbenzene 6,91 91 92
Xylene 7,01, 7,24 91 92
Styrene 7,24 104 78
1,4-diethylbenzene 119

2.5.5 Puong chuin

Duong chuén thé hién ti & dién tich ion dinh lugng cua chuén trén dién tich ion ndi chuan theo n(‘Sng do
chuan. Két qua duong chuan véi hé s6 tuong quan R? tir 0,9991->0,9999 cua cac chat dugc thé hién & bang 2.
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Bdng 12. Phurong trinh dwong chudn, hé sé twong quan ciia 5 chdt

. Puong chuin HE s6 tuong
Hop chat quan
(R?)
Toluene y=150,0x-2,2 0,9998
Ethylbenzene y=29,6x-1,3 1,000
Xylene y=76,0x+0,9 0,9999
Styrene y=6,8x+0,4 0,9999

Bdng 13. LOD ciia cdc chdt
Hop chit | (mg/Kg)
Toluene 0,01

Ethylbenzene 0,5

Xylene 0,5
Styrene 0,1
Bang 14. Két qua phan tich 1 s6 mau hép xép polystyren
Hop chét Mau 1 Mau 2
mg/Kg mg/Kg
Toluene 0,31 0,54
Ethylbenzene 21,7 6,4
Xylene 4,8 3,8
Styrene 188,1 72,6
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RT: 5.00-9.00 SM: 7B

RT: 5.00-9.00 SM: 7B

RT: 5.00-9.00 SM: 7B

RT:852 NL: RT: 562 NL: RT: 562 ML:
_ MA: 77971 2.T0E4 MA: 1678818 T7.5H2EH MA: 1108483 4 94E5
100- Base Peak 1DD—_ Base Peak 1[][): Base Peak
] mfz= 7 miz= . miz=
o 807 118.50- » 507 90.50-9150 | - g0 91.50-92.50
8 11950 MS | 2 7 MS 8 MS
- - 0.16ppm 3 4 0.16ppm S m 0.16ppm
= 60+ £ 60+ £ Bl
2 2 7 2 ]
T T 701 b
£ a0 2 a0 5 a1 2 4
m ] T 4 a1 £ _
e £ 2
20 20 ‘72“ 20
7 846 4 ]
] 724 782 O . 6.45 [iJ_779 853 . 691 701 753 .0
0 TTTTTTTTTTTTTTITTTTT] T FfTTTTTTTTTTTTTT T
L] i T a 9 5 6 T 8 L] 5 6 7 ] 9
Time (min) Time (min) Time (min)
RT: 500-9.00 SM: 7B RT: 500-9.00 SM: 7B RT: 5.00-5900 SM: 7B
RT: 852 ML: NL: RT: 564 ML:
MA: 237842 9.72E4 6.92 1.40E6 MA: 353622 1.83E5
1[]0t Base Peak 1[]D—_ Base Peak 1[][): Base Peak
] mfz= ] miz= ] miz=
80 118.50- a0 90.50-91 50 a0 91.50-92 50
5 A 1850 MS | 8 1 MS 3 A MS
§ 1 mau 1 g ] mau 1 g ] 6.92 mau 1
s 807 5 607 5 50
=] o =}
Ed 7 = i = ]
2 40 2 404 7.02 2 0]
m ] ] b - e [] -
£ 7 5.46 | g Jum iéagmg H £ 7 102
] 809 LiL.'I 2 1 %4 179 20 L‘ 724 779
] 7.26 ?'BSII..«'--.N" ' ] 579 | M ] 581 lle._—lL—.-a..M
G|||||||||||||||||||| LIL O B | TTT T [TT T T[T rTTT[T1T1TT17T1]
5 6 T 8 9 L] 6 7 8 9 5 6 7 8 9
Time {min}) Time {min} Time (min)
RT: 500-9.00 SM: 7B RT: 500-9.00 SM: 7B RT: 5.00-900 SM: 7B
RT:8.52 ML: NL: RT: 5.63 NL:
MA: 150764 6.00E4 6.91 357E5 MA: 284018 1.38E5
106 Base Peak 1007 Base Peak 1007 Base Peak
] mifz= 7 miz= 7] miz=
B0 118.50- . 90.50-91.50 0] 91.50-92.50
g A 11950 Ms | 8 A MS 8 A MS
5 ] mau 2 § |RT-562 7.01 mau 2 5 mau 2
€ 60 2 g0 MA 438724 | 2 o]
o o A o 1
< 7 I 7] = ]
2 4] 2 40 7.24 2 a0
B ! B T
o ] i B T.79 e - ’
20 ltu[ 204 ' | 8.52 2] 7.01
i 74 801 248, 1 lsme he ] s 12
G_ R S — ] 2 : - l._lll e A
TTT T[T T TT T T T T TT71T] TTT T[T T T T[T T T T[T1T1TTT1] TTI T[T T T T [ TT 1T [T1T1TT1T1]
5 6 T 8 a L] 6 7 8 9 5 6 7 8 9
Time (min}) Time (min} Time (min)

Hinh 6. Két qud phan tich toluene
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RT: 6.00-9.00 SM: 7B

RT: 6.00-9.00 SM: 7B

RT: 6.00-5.00 SM: 7B

RT: 852 NL: RT: 6.91 ML: RT:6.91 ML:
B MA: 78486 2.70E4 MA: 511774 3.03E5 MA: 37272 3.17E4
1007 Base Peak 1007 Base Peak 1UD§ Base Peak
] miz= 7 miz= 904 miz=
80— 118.50- i 6.91 90.50-91.50 3 6.91 91.50-92.50
® o B0 o 1
Q ] 11950 Ms | o - MS g 803 MS
é - 0.18ppm a3 i 0.18ppm a5 3 0.18ppm
£ G0+ = c 704
i 60 B
2 7 2 = 7.23
3 ] '; - 7.24 '; B0
= 40 = i = =
z ] £ 40 & 507 |
P2 — e g | e =
20— K,.. B | 404§ o2
] B.46 20 . 733 748
{ 676 771 794 54 1 648 ||\ 779 853 30 &\M\.\'&Lﬂ?’
0 TrT T T T TTT T TTTTT7] 1 IJ‘-I i_ [T 1717171771 7 rT T TT T TT T T 11T Ih.|
B 7 8 ] 6 7 8 ] 6 7 8 ]
Time {min) Time {min) Time (min)
RT: 600-9.00 SM: 7B RT: 6.00-9.00 SM: 7B RT: 6.00-900 SM: 7B
RT: 8.52 ML: RT: 6.92 ML: RT:6.92 ML:
MA: 2n8893 9.72E4 MA 3197276 1.40E6 MA: 252084 1.16E5
1007 Base Peak th Base Peak 1[][): Base Peak
] miz= ] miz= - miz=
80 118 50- a0 90.50-91 50 7 91.50-92 50
8 1 11950 MS | 8 1 MS 8 80 MS
@ E mau 1 © i mau 1 © i mau 1
g 60 E 60 £ o]
£ =) L -
< ] < b < ]
@ @ N Lo _
: '] 2 40 7.02 g a0 7.02
@D 3 A L] N
[id B 8.46 o B o -
20 - |II'l| 20 ?24 - ?24 7.79
] - g5 8.09 14, ] 8.5 20+ 8.52
| 669 726 Js.0s k__/L—-—...nk.-\_ Js.07 UL,_,.._.J Mo
i TT T T [T T 1T T [T T 171 ] T T T T T T 17 T T 17 T T T[T T T T [T 17171 ]
6 7 8 9 6 ? 8 9 6 T 8 9
Time (min) Time (min) Time (min}
RT: 6.00-9.00 SM: 7B RT: 6.00-9.00 SM: 7B RT: 6.00-9.00 SM: 7B
RT: 8.52 ML: RT: 6.91 MNL: RT:6.91 MNL:
MA: 143980 6.09E4 MA: 812960 357ES MA: 54574 3.44E4
1[JDt Base Peak th Base Peak 1[]D§ Base Peak
7 miz= b mfz= 904 miz=
B0 118.50- 8[): 90.50-91.50 3 91.50-92.50
g ] 11950 MS | & 1 MS g 803 MS
(o] ] mau 2 T ] mau 2 ® _ 3 7.01 mau 2
E 60 2 s o 2 703 N
3 7 2 4 2 3
s ] < < 60
@ - =
= 4+ z s = 7.24
% . % ‘mt ?24 % SDE | .- 778
7 J 3 . 8.52
s o o
7 204 | 7 3 52 e |I L | 785 | L'h‘*iu
B b g Bl
B 41 647 “- 3 804 W
0 FrTTTTTTTTTTTTT] LI I T 1T T 1T
B 7 8 ] 6 ? 8 g 6 7 8 g
Time (min) Time (min) Time (min}

Hinh 7. Két qua phan tich ethylbenzene
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RT: 6.00-92.00 SM: 7B

RT: 6.00-9.00 SM: 7B

RT: 6.00-9.00 SM: 7B

RT:852 NL: RT: 7.01 NL: RT: 7.01 NL:
_ MA: 76003 2.70E4 MAZ 1076603 3.03B5 MA: 79053 3.17E4
1003 Base Peak 1087 Base Peak 1UD§ Base Peak
7 miz= 7 miz= o0 myfz=
20 118.50- a0 6.91 90.50-91.50 = 6.91 91.50-92.50
5 1950 MS | 8 MS S 803 Ms
.§ - 0.17ppm L) ] 0.17ppm L) 3 0.17ppm
c 60+ S 54 e T4
2 3 2 g 723
ﬁ 7 ; 1 724 ; 60
= 404 Z 7 = 3
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e _ £ ¢ 3
20} . . SE
] 2 Lt 7.33
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L o I I e | ||“||||||||||||| _||||||||||||||""|
6 T 8 9 6 T a8 9 6 7 8 9
Time (min) Time (min} Time (min}
RT: 6.00-900 SM: 7B RT: 6.00-900 SM: 7B RT: 6.00-9.00 SM: 7B
RT: 852 ML: NL: ML:
MA: 190534 9.72E4 . 6.92 1.40E6 6.92 1.16E5
1007 Base Peak 1007 Base Peak 1007 Base Peak
] miz= T mfz= b miz=
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€ 60 E e
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6 T a ] i T 8 9 i T 8 9
Time {min}) Time {min) Time (min)
RT: 6.00-900 SM: 7B RT: 6.00-900 SM: 7B RT: 6.00-9.00 SM: 7B
RT:852 NL NL: NL:
MA: 130153 6.09E4 _ 6.91 3.57ES 6.91 3.44E4
1007 Base Peak 10[]_ Base Peak 1[]0; Base Peak
7] myfz= 7 miz= an mfz=
80 118.50- a0 90.50-91.50 3 91.50-92.50
g 1 11950 Ms | & 7 RT- 7.01 MS 3 8o RT: 7.01 MS
L - mau 2 = i MA: 929411 mau 2 § 703 MA: 76349 mau 2
c 60+ S & E E
ERE Elal ERE
E. = < 604
@ @ - [ =
= 404 Z ap 2 E
£ 0] | g £ 403 778 52
e sas | 207 E M{is M&\m
7 701 7.52 801 a i 303 6.04 and ol
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0 LINLIL N Y N O B B | LI I N N N B N B e | TT 160 ] T T 1T 11171 71]
6 T a ] i T 8 9 i T 8 9
Time {min) Time {min) Time (min)

Hinh 8. Két qua phan tich xylene
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RT: 6.00-9.00 SM: 7B

RT: 6.00-9.00 SM: 7B

RT: 6.00-900 SM: 7B

RT: 852 NL: RT:7.24 MNL: RT:7.24 NL:
MA: 77971 2.70E4 MA: 125567 361E4 MA: 62931 3.11E4
100 J Base Peak 1DD_: Base Peak 100; Base Peak
3 mfz= 3 miz= 3 7.01 miz=
903 118.50- 903 103.50- 903 s o 77.50-78.50
119.50 MS 4 104.50 MS = MS
8 0.18ppm 8["'_: 0.18ppm 802 0.18ppm
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RT: 6.00-9.00 SM: 7B RT: 6.00-9.00 SM: 7B RT: 6.00-900 SM: 7B
RT: 8.52 ML: RT:7.24 MNL: RT: 7.24 ML:
MA: 225831 9.72E4 MA: 6198471 1.89E6 MA- 20908059 8.65E5
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70 70 704
g 3 g 3 8 3
g 6o 5 607 5 60
E B B B E =
= 7 a2 7 3 =
£ 503 2 509 2 507
e m 2 m o =
T 40 T 40 & 40
@ = E = E} =
304 f) 304 30
205 s4e 205 205
= L‘l,|r| = = 6.92
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RT: 6.00-9.00 SM: 7B RT: 6.00-9.00 SM: 7B RT: 6.00-900 SM: 7B
RT: 8.52 MNL: RT:7.24 NL: RT:7.24 ML:-
MA: 130716 6.09E4 MA: 1467928 3.T4ES MA: 723051 1.78E5
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7 mfz= 7 miz= = miz=
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Hinh 9. Két qua phan tich styrene
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