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Phan tich methanol trong xang bang ky thuat chiét long - long
két hop sic ky khi detector ion héa ngon lira (GC-FID)
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Tom tit:

Trong nghién ctru nay, methanol trong xing dwgc phan tich bing ky thuit chiét 16ng - 16ng két hop phwong phap
sic ky khi - detector ion h6a ngon lira (GC-FID). Methanol trong miu dwgc chuyén sang pha nuéc b:"lng ky thujt
chiét 16ng - 16ng trudc khi dwge phin tach trén ¢t Restek Rtx-Wax va dwoc phat hién biang detector FID. Cac diéu
kién sic ky khi bao gdm: chwong trinh nhiét dd cot tich, ty 1¢ chia dong, tbc dd khi mang dwoc khio sat va lya chon
dé phu hop véi muc tiéu phan tich methanol trong xing. Nﬁng do methanol trong xang tuyén tinh t6t trong khoing
3,96-7920 mg/l véi R*>0,99. Gi6i han phat hién (MDL) va giéi han dinh lwong (MQL) ciia phwong phap lan lwot 1a
1,49 va 4,96 mg/l. Pj Lip ciia phwong phap dat 4,60-6,99%, hi¢u suit thu hoi methanol trong xing dat 92,4-98,6%.
Cic két qua nay cho thiy, phwong phip phén tich da phat trién dap tng dwogc cic yéu ciu vé dd chinh xdc va c6 thé
ap dung dé xac dinh ham lwong methanol trong cic miu xing.

Tir khéa: chiét 16ng - 16ng, héa phan tich, methanol, sic ky khi - detector ion héa ngon lira, xing.
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Abstract:

The concentration of methanol in gasoline was determined using liquid-liquid extraction and gas chromatography-
flame ionisation detector (GC-FID). Methanol was transferred into the aqueous phase by liquid-liquid extraction
before being separated on a Restek Rtx-Wax column and detected using a flame ionisation detector (FID). Gas
chromatographic conditions, including column temperature programme, split ratio, and carrier gas flow rate, were
investigated and selected to meet the requirement for methanol analysis. The methanol concentration in gasoline
showed good linearity over the range of 3.96-7920 mg/l, with R>>0.99. The method detection limit (MDL) and
method quantification limit (MQL) were 1.49 and 4.96 mg/l, respectively. The method precision, expressed as RSD,
ranged from 1,49 to 4,96. The extraction recovery of methanol in gasoline ranged from 92.4 to 98.6%. The results
indicated that the developed method meets accuracy requirements and is suitable for the determination of methanol
in gasoline samples.

Keywords: analytical chemistry, gas chromatography-flame ionisation detector, gasoline, liquid-liquid extraction,
methanol.
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1. it van de

Trong nhimng nim gan ddy, methanol 1a mét trong nhirng
phu gia tiém nang trong nganh san xut xing. Methanol co
thé dugc tron vao xing dé ting chi s octane - chi s6 dic
trung cho tinh chdng kich nd cua xang [1]. Khi ddt chay,
xang tron methanol cho khi thai sach hon so véi xang thong
thuong [2, 3]. Ngoai ra, methanol c6 gia thanh ré va dé
tiép can, do c6 thé duoc san xuat tir cac ngudn ning luong
phi ddu mo nhu khi ty nhién hay sinh khdi [4]. Tuy nhién,
methanol ciing 1a hoa chit doc hai, can c6 su kiém soat
chat ché. Khi xadm nhap co thé, methanol chuyén hoa thanh
formaldehyde va axit formic, gay ton thuong hé than kinh,
thi gidc va noi tang [5]. P6i véi xing, methanol trong xing
¢6 thé két hop v6i hoi 4m tao thanh pha methanol - nu6e in
mon cac by phan nhua, kim loai trong hé thong phan phdi
nhién li€u va dong co, 1am 10 ri nhién li¢u va tang nguy co
chay nd [6]. Piéu nay dic biét nguy hiém ddi voi phuong
tién va nguoi st dung phuong tién khi cac co sé kinh doanh
tu ¥ thém methanol vao xang. Hién nay, cac qudc gia co
quy dinh khac nhau vé ham lugng cho phép ctia methanol
trong xing. Theo quy dinh ctia chau Au va Co quan Bao vé
moi truong My (EPA), néng d6 ti da ciia methanol trong
xang 1a 3 va 2,67% [7]. Tai Viét Nam, theo QCVN 1:2015/
BKHCN giéi han ham lugng methanol trong xang phai &
ngudng khong phat hién [8]. Vi vay, dé kiém soat chat ché
ham lugng methanol trong xang, viéc phat trién phuong
phap phan tich phu hop 1a thyc sy can thiét.

Hién nay, methanol trong xang dugc xéac dinh bﬁng mot
s6 phuong phap nhu quang phd hdng ngoai [9, 10], sic ky
long [11], sac ky khi - detector dan nhiét hodc detector ion
héa ngon Itra st dung nhiéu cot tach ghép nbi nhau [12, 13].
Tuy nhién, cdc phwong phap nay déu c6 nhidu han ché nhu
gi6i han phat hién 16n, dé bi anh huéng boi nén mau, qua
trinh xir Iy mau phtc tap, tén nhiéu thoi gian, chi phi cao.
Phuong phap GC-FID ndi bat nho do nhay cao, kha nang
xu ly nén mau phuec tap, va tinh chinh xéc, 1a Iya chon hi¢u
qua trong phan tich methanol. Do do, trong nghién ctru nay,
chung t6i da xay dung quy trinh phan tich methanol trong
xdng bang ky thuat chiét 1ong - 1ong két hop phuong phap
GC-FID.

2. Dol tuong va phuong phap nghién ciiu
2.1. Thiét bi va héa chit

Céc thiét bi thyc hién nghién ctru bao gdm: Hé thong sic
ky khi GC-1310 trang bi bo tiém mau tw dong AOC 20i, cot
tach Restek Rtx-Wax (cot ¢6 chidu dai 30 m, duong kinh
0,32 mm, bé day pha tinh 1 pm) va detector ion hoa ngon
Iira (Shimadzu, Nhat Ban); may lic WhirliMixer (Fisher,
Anh), may ly tam (Janectzki T32A).
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Céc hoa chét sir dung trong nghién ctru nay bao gom
Methanol (99,9%), Etanol (99,9%) do Hang Merck cung
cép, nudc cat siéu sach va mau xang chuédn M-GRO-
CAL-IS-SET ASTM/EPA Gasoline Refinery Oxygenates
Calibration Kit, Lot 221039035 do AccuStandard cung cap.

2.2. Thuc nghié¢m

Lira chon diéu kién chiét methanol trong xdng sang pha
miedre: Trong khao sat nay, methanol trong xing dwoc chiét
sang pha nudc bang ky thuat chiét 1ong - long véi ty 1¢ thé
tich xang:nudc lan luot 12 5:1, 2:1, 1:1, 1:2 va 1:5. Hon hop
xdng - nude duge lic déu trong 2 phut, ly tam véi téc do
1500 vong/phut trong 10 phit, sau d6 loai bo pha xing, lay
pha nudc dé do GC-FID. Hiéu suét chiét dugc tinh dua trén
mau thém chuén theo cong thic sau:

Cinc — G

H= ™ % 100%

trong d6, H 1 hiéu suat chiét methanol (%); C..la ndng do
mau thém chuén (mg/1); C la ndng d6 mau ban dau (mg/1);
C la ndng do thém chuan (mg/l).

Liea chon cdc diéu kién GC-FID dé phan tich methanol
trong xang: Céac diéu kién sic ky khi phan tich methanol
trong xang dugc Iya chon khao sat bao gdom: 4 ty 18 chia dong
(khong chia dong, 1:5, 1:10 va 1:20), 3 chuong trinh nhiét d
(bang 1) va téc do dong khi mang (1, 2 va 3 ml/phut).

Bang 1. Cac chwong trinh nhiét d6 phan tich methanol trong xang.

Chuwong trinh nhi¢t d9 ~ Thong sb

- Nhiét d6 déu: 40°C, giir trong 7 phat
- Nhiét d6 cudi: 200°C, gitr trong 60 phut
- Téc do tang nhiét do: 30°C /phut

Chuong trinh nhiét d6 1

- Nhiét do déu: 40°C giit trong 10 phut

Chuong trinh nhiét do 2 - Nhiét d6 cudi 200°C, gitr trong 20 phut
- Téc do tang nhiét d9: 15°C /phut
- Nhiét do dau: 40°C, giir trong 8 phit
Chuong trinh nhiét d6 3 - Nhiét d6 cubi: 200°C, gitr trong 20 phut

- Tée do tang nhiét do: 10°C /phut

Panh gid gid tri sir dung ciia phiong phdp: Cac mau
xang c6 nong do6 methanol trong khoang 3,96 dén 7920
mg/l dugce sir dung dé xac dinh khoang tuyén tinh va duong
chuan. MQL va MDL cua phuong phap dugc xac dinh trén
co so 1am 13p 10 1dn mau xing c¢6 ham lwong methanol thép.
Do lap lai va do thu hdi duoc tinh toan dua trén két qua phan
tich 1ap 7 1an mau thém chuin & cac ndng do thap, trung
binh va cao. Céac két qua duoc so sanh voi quy dinh cua
Hiép hoi cac nha hoéa hoc phan tich (AOAC) dé danh gia gia
tri st dung cua phuong phap.
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Phdn tich methanol trong mét s6 mau xang: Quy trinh
phan tich di phat trién duoc ap dung dé phan tich methanol
trong mot sb mau xang trén dia ban Ha Noi. Quy trinh iy
mau duoc thuc hién dua theo TCVN 2715:1995. Mau duoc
lay tryc tiép tir voi bom tai cc tram xang vao chai chira mau
chuyén dung, bao quan lanh & 0-5°C cho dén khi phan tich.
Methanol trong mau dugc chiét 1ong - 1ong va phén tich trén
thiét bi GC-FID theo quy trinh da khao sat va lya chon. Cac
phép do lap, do mau thém chuin duge thuc hién trén mot sd
mau dé kiém soat va dam bao chat luwgng phan tich. DPé quy
dbi tir ndng do mg/l sang % khdi luong, ty trong cuia mau
xang dugc do bang phuong phap ty trong ké theo TCVN
6594:2000.

3. Két qua va ban luan

3.1. Lwa chon diéu kién chiét methanol trong xing
sang pha nudc

Do xang co nén mau phtrc tap gém nhiéu loai hop chat
httu co khac nhau nén vi¢e xdy dung phuong phap dinh
luong methanol trong xang doi hoi phai st dung phuong
phéap c¢6 d6 nhay va dé chon loc cao, d@)ng thoti loai bo dugc
anh huong cia nén mau. Dua trén su khac biét vé tinh tan
trong nudc cua methanol v6i da phan cac hop chit hitu co
khéc trong xang, trong nghién cttu nay, ching t6i lya chon
dung méi nude dé phan tach methanol ra khoi xing theo ky
thuat chiét 1ong - 1ong. Methanol trong xing dugc chiét sang
pha nudc voi cac ty 1€ thé tich xang:nuoc la 1:5, 1:2, 1:1,
2:1 va 5:1. Hiéu suat chiét methanol thé hién trong bang 2.

Bang 2. Hiéu suét chiét methanol trong xidng v&i ty 1é dung moéi
chiét khac nhau.

Ty 1é thé tich xang:nwéc Hiéu sudt chiét methanol (%)

1:5 71,2
1:2 80,0
1:1 97,1
2:1 84,1
5:1 87,2

Hinh 1A 1a sic ky dd ciia mau xang co qua xt 1y qua
qua trinh chiét nude. Hinh 1B 13 mau xing khong qua qua
trinh xir 1y chiét nuée. Sic ky d6 cia miu xing dugc phan
tich tryc tiép bang GC-FID khong qua qua trinh chiét nude
xuét hién nhiéu pic chong 1an nhau do thanh phan phirc tap
ctia miu xang. Trong khi do, sic ky dd ctia mau xang cb xur
1y bang phuong phap chiét long - 16ng xuat hién it pic hon,
cac pic phan tach rd rang. Két qua nay cho thdy, qué trinh
chiét nudc c6 hiéu qua cao trong viéc loai bé nén mau phirc
tap cta xang.
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Hinh 1. Sé’c ky d6 cta (A) mau xang chiét nwéc va (B) mau xing
khéng chiéet nwéc.

Dé Iya chon diéu kién chiét 1ong - 16ng cho quy trinh
phéan tich methanol trong xang, 5 ty 1¢ thé tich xang:nudc
(5:1, 2:1, 1:1, 1:2 va 1:5) da duoc tién hanh khéo sat va so
sanh hiéu suét chiét methanol. Két qua thi nghiém cho théy,
tai tat ca cac ty 1€ thé tich khao sat, hiéu suat chiét methanol
déu dat trén 70%, trong do hi¢u suét chiét methanol cao nhét
12 97,1% véi ty 1€ xang:nudc 1a 1:1 (bang 2). Vi vay, nghién
ctru Iya chon chiét methanol trong xing theo phuwong phap
chiét long - 16ng nhu sau: lay chinh xac 2 ml xing, thém 2
ml nudc, lic déu trong 2 phut, ly tim dung dich thu duoc
v6i the d6 1500 vong/phut trong 10 phut, sau d6 loai bo pha
xdng, 14y pha nuéc dé do GC-FID.

3.2. Lwa chon cdc diéu kién phin tich methanol trong
xdng bang phwong phdip GC-FID

Do ethanol 13 mot thanh phan trong xang va co cac tinh
chat trong ty nhu methanol, nén khi str dung nudc lam dung
moi chiét mau xang, ethanol s& di cung methanol sang pha
nude. Diéu nay dat ra yéu cAu vé lua chon céc diéu kién séc
ky dé cac pic methanol va ethanol duoc phan tach rd rang.
Vi vay, céc diéu kién sic ky khao sat gom: ty 1¢ chia dong
chuong trinh nhiét d6 va toc d6 dong khi mang. Cac didu
kién sic ky chung bao gébm: nhiét d6 cong bom mau 200°C,
nhiét do detector 220°C, thé tich bom mau 1 ul, tde do dong
khi d6t chay H, 30 m/phut, tbc do dong khi phu tro N, 30
ml/phut. Cac mau sir dung cho cac khao sat 1a mau chuin
nong d6 methanol 396 mg/1.

Khdo sat ty 1é chia dong: Hinh 2 13 sic ky dd cua miu
xang khi phan tich methanol biang GC-FID véi cac diéu kién
khong chia dong, chia dong 1:5, 1:10 va 1:20. Két qua cho
th?iy, tai ché do khong chia dong, pic methanol va ethanol
khong tach rd, d& gay nham Ian. Véi cac ty 1é chia dong 1:5,
1:10 va 1:20, cac pic duoc tach rd rang. Két qua tinh toan
d6 phan giai cua pic (bang 3) cho thdy, khi ty 18 chia dong
tang, do phan giai cai thién nhung dién tich pic gidm. Do
do, ty 1¢ 1:10 dugc chon dé dam bao ca do phan giai va di¢n
tich pic tdi uu.
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Hinh 2. Sac ky dé ctia mau xang khéng chia dong (A), chia dong
ty 1& 1:5 (B), chia dong ty 18 1:10 (C), chia dong ty 18 1:20 (D).

Bang 3. D6 phan giai pic methanol va ethanol theo cac ty Ié chia

dong khac nhau.

Ty 1¢ chia dong Dién tich pic (uVxphut) D6 phian gidi
Khoéng chia dong 26237368 2,00
1:5 10086845 2,20
1:10 701965 2,83
1:20 341529 3,35

Khdo sat chwong trinh nhiét do cot tach: bé danh gia
kha nang tach pic, 3 chuong trinh nhiét do cft tach da
duogc Iwa chon dé khao sat (bang 1). Két qua trén sic ky do
(hinh 3) cho thdy, ca 3 chuong trinh déu phan tach o pic
methanol va ethanol. Tuy nhién, m01 chuong trinh c6 thoi
gian khac nhau dé duong nén tré vé vi tri ban dau, loai bo
hoan toan pic nude khoi cot. Hinh 3 cho théy, chi c6 chuong
trinh nhiét do cot 2 c6 thé loai b hoan toan pic nudc khoi
cot tach sau 45 phut, cho két qua phan tich mau methanol va
hiéu qua loai bo nudc khdi cot tdt nhat. Do do, chuong trinh
nhiét do cot 2 duge chon dé phan tich mau xang: gitr nhiét
do6 cot tai 40°C trong 10 phut, sau do tang nhiét do 1én 200°C
v6i toe do 15°C/phut, giir nhiét d6 200°C trong 20 phit.
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Hinh 3. Sac ky dd GC-FID ctia methanol va ethanol trong xing
sau khi dwoc chiét sang pha nwérc, véi cac chwong trinh nhiét do

Khao sat toc dp khi mang: Hinh 4 1a sic ky dd coa
methanol va ethanol véi toe d6 khi mang lan luotlal, 2 va
3 ml/phat. Hinh anh sic ky db cho thay, khi tbc d6 khi mang
tang, thoi gian luu giam va dién tich pic tang. Két qua tinh
toan do phan giai cta pic (bang 4) cho thay, 6 phan giai
cao nhét dat duoc & tde do 2 ml/phtt (3,92). Vi vay, tdc do
khi mang 2 ml/phiit dwoc chon dé phén tich methanol trong
xang.

Bang 4. Két qua dién tich pic va do phan giai cia 3 téc do khi mang.

Téc dd khi mang (ml/phat)  Dién tich pic (uVxphit) D9 phan gidi
1 252803 3,10
2 261681 3,92
3 274621 3,64
] —— 1 ml/phat
—— 2 ml/phat
7 —— 3 mlfphat
©
o 4
c
D
= .
8]

1
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Hinh 4. Sic ky dé GC-FID methanol va ethanol trong xing sau khi
dworc chiét sang pha nwéc véi cac tée do khi mang khac nhau.

3.3. Danh gida phwong phap phan tich

Khodang tuyén tinh va dwong chuan: Cac miu xang cé
nong d6 methanol trong khoang 3,96 dén 7920 mg/l dugc
sir dung dé xac dinh khoang tuyén tinh va dudng chuin.
Methanol trong xing dugc chiét nudc theo quy trinh da

—7.92 mg/l

57 58 59 6.0 61 6.2 63
Thoi gian lwu (phat)
Hinh 5. Sic ky dé cua dwong chuan phan tich methanol trong

khac nhau.
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xéng st dung k¥ thuat chiét I1dng-léng két hop GC-FID.
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lua chon, phan tich theo cac diéu kién GC-FID cung voi
cac didu kién di khao sat t6i wu vé ty 1& chia dong (1:10),
chwong trinh nhiét d6 cot (2) va téc do khi mang (2 ml/
phit). Hinh 5 minh hoa sic ky d6 cua diy chuin methanol
trong xang, voi nong do tir 7,92 dén 792 mg/l. Sic ky do
cho thay, pic methanol xudt hién tai thoi gian luu 5,9 phat
va dién tich pic ty 1¢ thuadn véi néng d6 methanol.

Két qua khao sat khoang tuyén tinh va duong chuan
ctia methanol trong xing cho thay, methanol trong xang c6
khoang tuyén tinh rong tir 3,96 dén 7920 mg/1, v6i hé s6 hoi
quy t6t R2=0,9983, phii hop cho dinh lwong methanol trong
xang. Pudng chuin duoc xay dung trong khoang 7,92-792
mg/l ¢6 R=0,9997 (hinh 6). Vi viy, duong chuin nay dugc
str dung dé xac dinh MQL, MDL, d6 lap va do thu hoi cua
phuong phap.
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500000 y=618.69x-1433.8 .®

o 400000 R?=0.9997 .~
& o
5 300000
o .
= .
= 200000 .
S
A 100000 e
o
0 @
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Hin!1 6. bwong chgén cua methanol trong xang str dung ky thuat
chiéet long - 16ng ket hop GC-FID.

Gioi han phat hién (MDL) va gioi han dinh lwong
(MQL) cua phuong phdap: MDL va MQL cia phuong phép
duoc xac dinh bang cach lam lap 10 1an mau xing c6 ndng
d6 methanol thap (~10 mg/l). Két qua bang 5 cho thay, ty
1¢ gitra gia tri trung binh va gidi han phat hién (hé s6 R) 1a
8,58; nam trong khoang 4<R<10. Vi vay, MDL=1,49 mg/I,
MQL=4,96 mg/1 1a dang tin cdy. Theo TCVN:7332 gi6i han
phat hién methanol trong xing 1a 0,2% khdi lugng, tuong
duong 1400 mg/l [14]. Nhu vay, phuong phép phan tich
methanol trong xang bang GC-FID c6 giéi han phat hién va
gidi han dinh luong tét, dap ing duoc yéu cau phan tich khi
ham luong methanol trong xing ¢ ndng do thap.

Bang 5. Két qua MDL va MQL ctia phwong phap phan tich methanol
trong xang.

TT Nong do (mg/l) TT Nong do (mg/l)
1 13,6 6 12,6
2 12,6 7 12,7
3 12,7 8 12,3
4 13,6 9 12,9
5 12,4 10 12,2

Nong dé trung binh (mg/l): 12,8; SD: 0,50; MDL (mg/l): 1,49; MQL
(mg/l): 4,96; hé sé R: 8,58.
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D¢ lap va dp thu hoi ciia phuwong phép: Bang 6 1a két
quéa do 13p va do thu hdi cia phuong phéap dugc thyc hién
bang cach phan tich 1ap 7 lan miu xing thém chuan & nong
d6 thap (7,92 mg/l), trung binh (79,2 mg/l) va ndng do cao
(554 mg/l). Két qua cho thdy, tai tat ca cac khoang nong do,
d6 1ap cua phuong phap déu nim trong pham vi chap nhan
cia AOAC. Phuong phép ciing ¢6 do thu hoi t6t voi hidu
suét thu hdi trung binh déu trén 90%, trong d6 cac mau &
khoang ndng d6 trung binh va cao ¢ hiéu suat thu hdi gan
100%.

Bang 6. Két qua do lap va doé thu hdi cia phwong phap.

x Nongdd o pep aoac  Mibusultthu o o

MAiu trung binh mg) (%) (%) hoi trung binh %)
(mgh) gh () (% (%) ’

Mau thém chuan 20,1 140 699  730-11,0 92,4 80-110
7,92 mg/l
Mau thém chuan 89,0 410 460 530730 963 90-107
79,2 mg/l
Mau thém chuan 550 23 471 370530 986 95-105
554 mg/l

3.4. Két qua phin tich methanol trong mét s6 méu
xdng trén thi trwong tai Ha Nji

Cac mau xang trén thi truong tai Ha Noi duge phan tich
theo quy trinh d t6i wu, cac mau c6 ndong d6 methanol cao
dugc pha lodng dé nong do nam trong dudng chuan. Bén
canh do, cac phép do lap, thém chuén cling duoc thuc hién
dé dam bao d6 chinh xac cua két qua phan tich. Két qua
phan tich methanol trong miu xing duoc trinh bay cu thé
trong bang 7.

Bang 7. Két qua phan tich mau xang.

Ky hiéu méu Nﬁng d9 methanol (mg/l) Nf)ng d9 methanol (% Kkhéi lwgng)
1 3009 0,43
2 19641 2,81
3 237,6 0,03
4 17028 2,43
5 950,4 0,14
6 5306 0,76
7 4118 0,59
8 3880 0,55
9 17344 2,48
10 2455 0,35

Két qua phan tich mot s6 mau xing trén dia ban Ha Noi
theo quy trinh phan tich da lua chon cho théy, tit ca cac miu
xang déu chira methanol voi néng do tr 0,03 dén 2,81%
khéi luong. Theo tiéu chuan My, ham luong methanol ti da
trong xing 1a 3,02% khdi luong. Tai Viét Nam, theo phuong
phap phan tich cia TCVN:7332 véi gioi han khong phat
hién 14 0,2% khdi lugng [14]. Theo QCVN 1:2015/BKHCN,



chi ¢6 2/10 miu xdng phan tich c6 ham luong nim trong
giéi han ciia quy chudn, con lai 8/10 mau c6 ham lugng
methanol vuot qua tiéu chuan quy dinh. Diéu nay cho thiy,
can thiét phai kiém soat ham luong methanol trong xing dé
giam rui ro do viéc pha tron methanol vao xang mang lai.

4. Két luan

Trong nghién ctru nay, phuong phap GC-FID da duoc
khao sat va t6i vu dé phan tich ham lugng methanol trong
mau xing. Phuong phap phan tich xay dung duong chuan
trong khoang nong d6 7,92-792 mg/l, c6 hé s hdi quy
R?=0,9997. Gia tri MDL va MQL ctia methanol trong xang
lan luot 1a 1,49 va 4,96 mg/l. P lap va d6 thu hoi cua
phuong phép dat yéu cau AOAC & cac nong do thap, trung
binh va cao. Phuong phap nay c6 dg tin cdy va chinh xac
cao, phu hop dé phéan tich methanol trong nén miu xing
phtc tap. Ap dung phuong phap dé phén tich 10 mau xang
thu thap trén thi truong. Két qua phan tich methanol trong
mau xing cho thdy, cac miu xing thu thap c6 ndng do
methanol tir 0,03 dén 2,81% khdi lugng, trong d6 8/10 mau
¢6 ham lugng methanol trén 0,2% khéi lugng.
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