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KHAO SAT CAC LOAI XA}NIG BANG PHUONG PHAP
QUANG PHO FT-RAMAN

Huynh Thanh Pat
Trudng Pai hoc Khoa hoc Ty nhién - PHQG-HCM
(Bai nhdn ngay 14 thdang 11 ndm 2004, hoan chinh sita chita ngay 14 thdng 12 ndam 2004)

TOM TAT: Phé FT-Raman cita nhién ligu xdng cé khd ndng cung cdp nhitng thong tin
quan trong lién quan dén ty s& cuomg dj ciia nhdm vong thom va nhém methylene va nhé vao do
cdc chdt phu gia ciia xdng ciing duge xdc dinh. Bén canh do, ching ti cing sit dung mgt sé
dinh ph(f dong vai tro cong cu “chdn dodn” dé khdo sdt chat liwgng ciia xdng, theo dd, bdc ciia
xiing theo chi s& octane ciing s& dugc biét dita trén ty s6 ndi trén va cuong dj tiwong doi ciia cde
dinh “chdn dodn” nay.

L GIGI THIEU .

Hién nay céc loai xing dudc bdn trén thi trudng hau hét 1a loai khong pha chi [1,4]. P& tranh su
kich n8 dong cd, cic nha ch€ tao mdy phdi gidm y sd nén ciia dong cd [4], con cic nha sdn xuét
nhién liéu xiang phai thay ddi thinh phdn hydrocarbon ctia xing bing cdch thém vio cdc alkane phén
nhdnh va cdc chat phu gia nhu cdc chit thdm benzene (Cells), toluene (C¢HgCH3) va ddi khi 1a ethanol
(C,HsOH) dé 1am ting chi s& octane cho xang.

Phé FT-Raman clia cic miu xing c6 thé cung cAp nhitng théng tin rat quan trong lién quan dén
ty 1& vong thom/methylene va nhd vao dé co thé xdc dinh dudc cdc chat phu gia trong xing. Dugi diy
1a cdc dinh phd dic trung dudc sif dung dé khdo st trong cong trinh nay [1,3]:

P&t vdi cde nhdm béo:

2870-2960 cm™: dao dong héa tri cia nhém CH;,

2850-2925 cm™: dao dong héa tri cia nhém CH,

2890 cm™: dao dong héa tri cda nhém CH

Péi vdi cdc nhém thom:

3010-3080 cm’': dao d6ng héa tri cla lién k&t C-H trong benzene, din xuit clia benzene va
olefin (C,Hj,).

1000 cm™'; dao ddng héa tri k&t hgp vdi dao dong bi€n dang ciia dong phenyl ¢6 nhém thé.

680-825 cm™: dao ddéng bi€n dang géc mot phin tu trong mat phing (in-plane quadrant bend)
cla dong phenyl c6 nhém thé.

D& vdi ethanol:

880 cm™: dao dong héa tri cla lién két C-O.
1050 cm™: dao dong héa trj cia lién k&t C-C.

II. PHUGNG PHAP THUC NGHIEM

Céc phd FT-Raman cla cdc miu xiing gidi thiéu trong bai bdo nay dugc do bing quang pho k&
EQUINOX 55 k&t ndi v&i bé phan Raman FRA-106/S clia hing Bruker. Thi€t bi ndy sif dung hé thdng
giao thoa k& Michelson va céc thudt todn bién ddi Fourier dé€ xit Iy phd.

Ngudn sdng kich thich miu 12 laser rin Nd:YAG v6i budc séng 1064 nm. Dung budc séng cin
héng ngoai ndy ¢6 uu diém 1a cé thé khic phuc dude hién tugng huynh quang do dich chuyén dién t
ma chiing s& che phii phd tdn xa Raman clia miu khdo sit. Detector sl dung & diy la loai DTGS
(Deuterated Triglycine Sulfate).

Viéc xédc dinh chit phu gia pha vao xing dudc thuc hién bing cich so sanh phd FT-Raman cia
cdc chi't benzene, toluene v ethanol véi phd ciia cdc miu xing. Cin cf wén sy ¢6 hay khéng sy hién
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dién cilia cdc dinh dic tring ciia cac chd't phu gia trong phd cla xing c6 thé khing dinh dugc chi't phy
gia nao da dugc sif dung.

IL KET QUA VA THAO LUAN
1. Thi nghié¢m xdc dinh chat phu gia

Quan sét ph8 clia mAu xing trong hinh 1a khéng thé tim thdy cdc dinh dic trung clia ethanol
(880 va 1050 cm™) [1] & ddy. Do d6, c6 thé két ludn miu xdng dang khdo st khéng skt dung rugu
ethanol 1am chét phu gia.

Tudng ty, d8i v4i benzene, cdc dinh dic trung ciia né (606, 992 em™) [1] khdng xuit hién trong
phd cla miu xing (hinh 1a). Do d6, ciing c6 thé khing dinh ring chdt phu gia benzene khéng hién
dién trong miu xing dang khdo sat. Piéu nay ciing phd hgp vdi thuc t€ vi benzene 1a chit rat doc bi
cém sif dung.

So sdnh hinh 1a va 1b c6 thé thdy ring, tdt cd cdc dinh dic trung ciia toluene 787, 1004, 3058

-1

m”, v.v...[2] déu xuit hién trong phd clia miu xing. Nhu viy, c6 thé khing dinh chic chin ring
chat phu gia trong miu xdng dang khdo sdt chinh la toluene.
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2. Sy phy thuje cudng dp dinh dic trung vao ndng dd Toluene

Pé& khdo sit sy phu thudc cia ty 1& cudng dd cla cdc dinh dic trung clia chit phu gia va cia
miu xing vao chdt phu gia, ching t6i ti€n hianh pha thém toluene vao miu xing vdi lugng khic nhau

dé c6 céc néng do theo thé tich 0,1%; 0,2%; 0,3% va 0,4% va sau d6 ti€n hanh ghi ph5 FT-Raman
(hinh 2).
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Tit cdc phé & hinh 2 ¢ thé thdy cdc dinh dac ang clia toluene 788, 1004, 3056 cm™ c6 cudng
d6 ting dan theo ham ]Udng clia toluene pha vao miu xadng trong khi cudng do dinh dic trung cla
xdng nhu dinh 2874 cm’ ! (dao dong hoéa tri ciia nhém CH,) 1a khong thay d6i. Do d6, mdt lin nifa c6
thé khing dinh riing cha't phu gia dugc sl dung & déy la toluene va diéu quan trong 1a c6 thé dva vao
cdc ty s8 cudng d6 Loso/Toszs v Licos/Tasrs d€ xdc dinh ham lugng toluene trong cdc miu xing. Bing |
trinh bay cic két qud do dugc. Hinh 3 12 su bi€n thién cla I3pse/lzg74 theo nong dd toluene dudc pha
vao miu xing. C6 thé thdy ring sy quan hé nay la tuy&n tinh. R r?mg ring, theo cdch nay, cé thé
xdc dinh dudc ham lugng toluene ngudi ta da pha vao xang dé ting chi sd octane.

Béngl. Cdc miu xiing c6 pha them toluene vdi ndng dj ting din

Nong do % T3050 Lg7s T100s Lypso/logra 100512874
0,1 799 3244 750 0,246 0,231
0,2 1141 3200 1062 0,357 0,332
0,4 1307 3025 1428 0,432 0,490
0,5 1719 2832 1544 0,607 0,545
N&u diung phudng phdp ngoai suy,
ti¥ hinh 3 cé thé suy ra & néng d6 0% 0.70
(khéng pha toluene vao xidng) thi ty s& 065
cu’ﬁng dﬁ 13059ﬂ2374 1a 0,12] L Ie 15, xing 0.60 -
s dung cho thi nghiém da c6 sdn toluene g
trong d6. Pidu nay phi hgp véi thyc & va W
c6 thé thdy trén hinh 2, phé dudi cing 3 :-“5‘
fing v6i 0% toluene ciing c6 xuéit hién E 0’:2:
dinh 3059 cm™ cia toluene. 3
% 0.30+4
& 0.25 -
3. Lap dudng chuin 020
0.15
Nhitng k&t qui trén din dén mot gk

hé qui 1a c6 thé xay dung dudng chufin
thé hién su quan hé gita chi sd octane va
ty s6 cudng do cla cdc dinh dic trung.
Miu chufin dugc sit dung 1a cdc miu
xing do Cong ty xdng dau khu vuc II

cung c&p, gdm cdc miu 1dn lugt c6 chi s&

octane 12 83, 87 va 92. K&t qua dudc trinh
bay trong bidng 2 va hinh 4 12 dudng
chuén tuong ing.

Bang 2. Lién h¢ giita chi sd octane
va ty s6 cudng do cdc dinh dic trung

Chi s6 octane Ty s cudng do
Lsoso/Taa74
83 0,183
87 0,223
9 0,305

000 005 010 015 020 025 030 035 040 045 0.50

0.32

0.28

0.18

0.12

Nbng do Toluene %
Hinh 3. Sy bi&n thién cia ty s6 cudng d§ theo ndng d9 Toluene’

1 " 1 " 1 " 1 i 1 i 1

80 82 84 86 88 90 92 94

Chi s8 Octane
Hinh 4. Pudng chufn
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4. Khdo sdt chi sé’ octane ctia mgt s6’ mau xiing ¢ thi frudng

Dua vao phudng phdp ty s6 cuding do néi trén, ching t5i tién hanh khio sit mot s6 miu xing
Mogas c6 chi s6 octane danh dinh 1a 83 va 92 ciia ciing mdt cong ty cung cap dudc 1dy ngiu nhién tai
cdc tram xdng trén dia bin thudc thinh phd H Chi Minh: Quén 1 (Q1), Quin 3 (Q3), Binh Thanh
(BT), Go Vip (GV) va Phd Nhudn (PN). Bing 3 va bing 4 1a két qua tinh todn dugc. Cot cudi ciing 1a
chi s8 octane clia cdc miu xiing Wwdng ing dudc tinh todn theo duding chuin & hinh 4.

Bang 3. Cdc miu xing Mogas 92

Mau L350 __12874 Lioos L30s015874 licosnagse Chi 56 Octane
Ql 955 3227 855 0,296 0,256 91,7

Q3 786 3305 484 0,238 0,147 87,5

BT 750 3410 659 0,220 0,193 86,2

GV 861 3578 604 0,241 0,169 87,7

PN 707 3528 454 0,200 0,129 84,8

Bdng 4. Cdc miu xing Mogas 83

Miau I, Logns Ti004 Lyosomagza T 00412874 Chi s6 Octane

Ql 656 3862 578 0,170 0,150 82,8

Q3 634 3608 398 0,176 0,101 83,0

BT 536 3718 422 0, 144 0,114 80,6

GV 637 3704 578 0,172 0,156 82,7

PN 630 3885 484 0,176 0,135 83,0
IV.KET LUAN

Phuong phdp quang phd FT-Raman 6 kha ning c6 thé xdc dinh duge cdc chat phu gia dugc si
dung d€ tang chi s§ octane ciia cdc loai xing.

C6 thé xdc dinh nhanh chéng chi s§ octane tuyét doi bing phudng phip FT-Raman dua trén
dudng chufin quan hé giita chi s& octane va ty s6 cudng do ciia cdc dinh dic trung. Lugng miu st
dung trong phuong phdp nay rit it so véi phudng phdp héa hoc (0,5 cc so vdi 1.000 cc) va néi chung
thao tdc do rdt don gidn.

Qua cdc két qud khdo sat chi s octane cita 10 miu xdng trén dia ban thinh ph& Hd Chi Minh
c6 thé thay chi s6 octane ciia cing mot loai xing do cing mdt cdng ty cung cip c6 su sai biét & cic
tram xdng khdc nhau, trong d6, xing Mogas 92 sai biét nhidu hon. Nhu vy, c6 thé cho riing chit
lugng xang & cdc tram dugc khdo sdt 12 khong déng nhat véi nhau. Ly do 1a c6 thé c6 sy pha tron
xdng 6 chi s octane thdp vio xing Mogas 92 d€ thu Idi nhiéu hon.

THE STUDY OF BLENDED GASOLINES USING THE FT-RAMAN
SPECTROSCOPY

Huynh Thanh Dat
University of Matural Sciences, VNU-HCM

ABSTRACT: The FT-Raman spectra of gasolines can provide vital information concerning
aromatic ring/methylene ratios and by which the additives presenting in blended gasolines can be
identified. In addition, we also use some frequencies as diagnoses for the blended gasolines. Then, the
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grade of gasolines (octane 83, octane 92, octune 95, ...) will be determined by the mentioned ratios and
the relative intensities of diagnostic bands.
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Nhién liéu xang - diu - m3 ding cho cdc loai 6t6, Téng cong ty xudt nhap khiu mdy
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