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Tom tit:

Pié¢n di mao quan (CE) két hop véi cam bién do do din khéng tiép xiic (C*D) 1a mét k§ thuit phan tich don gidn
vé miit thiét bi, tiét kiém vé chi phi héa chit tiéu hao, c6 kha ning x4c dinh dinh tinh va dinh lwgng dong thoi mot
s6 ion trong cic nén miu 16ng. Bai bio mé ta viéc sir dung hé CE-C*D nhw mét cong cu phat hién céc axit hitu co
mach ngin (axit formic, axetic, propionic) ¢ dang anion twong rng dé theo déi su thay déi ham lwong cac axit néu
trén trong biodiesel theo thoi gian biao quan nhim phuc vu cho viéc kiém soat chit lwong biodiesel. Miu dwgrc xir
1y bing phuong phap chiét 16ng - 16ng, dich chiét dwgc phan tich trén h¢ CE-C*D, sir dung dung dich dié¢n di nén
(BGE) bao gom 10mM L-histidin (His)/axit 2- (N-mophollno)etansunfomc, pH 5,6 bd sung cetyltrimetylamoni
bromua (CTAB) 0,02mM. Miu biodiesel san xuét tir diu trau khong dwoc bd sung chéat chdng oxy hoa va dwoc
bao quén ¢ diéu kién thwong. Két qua cho thiy, sau 20 ngay, ham lwong axit formic, axetic va propionic trong
biodiesel gia tang trong cic khoang 6,86-33,2 mg/kg, 7,99-16,0 mg/kg va 1,53-5,77 mg/kg twong irng, lam tang chi
s6 axit ciia biodiesel tir 0,0169 dén 0,0597 mg KOH/g.

Tir khod: Axit hivu co mach ngdn, biodiesel, di¢n di mao qudn.

Chi s6 phén logi: 1.4
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nhau cta cic phan tir tich dién trong 1ong mot mao quan . :EM..(GM;E“..E 4 .
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chiéu nhét dinh. Dé st dung k¥ thuat dién di mao quan,
nguoi dung chi can trang bi mot ngu(‘A)n phét cao thé, cot ;
Hinh 1. Md hinh do d§ dan khéng ti€p xic va mach dién
tuong duong.

A: Khong co dién cuc noi dat; B: Co dién cuc ndi dat ngan
! ’ ! cach gitia hai dién cuc; a: So dbd khéi: b: Dang mdt cdt; c:
do dién, do quang hodc phd khoi) dat cudi cot. Detector | Mach dién tuong duong.

dién hoa (detector do thé, do dong va do do dan) 1a loai

mao quan va mot lugng nhé dung dich dém va mau. Cac
ion khac nhau trong nén méau dugc phan tach khi di qua
c6t mao quan va nhan biét boi detector (theo nguyén tic

Do c¢6 céu tao khong qua cong kénh, khong doi hoi
- diéu kién ngat ngheo vé ap sudt, tiéu ton it hoa chit nén
va ung dung dugc véi cac chat mang di¢n; ching thudng | chi phi van hanh va bao dudng hé thiét bi CE ciing it hon
dugc str dung cho phan tich cac cation, anion vo co trong | rat nhiéu so véi cac phuong phap phan tich cong cu c6
miu 16ng. Trong do, detector do do din khong tiép xtac - | thé phan tich da chi tiéu thong thuong (nhur phd hép thy
C*D (dién cuc khong tiép xuc tryc tiép voi dung dich do) nguyén tu, sdc ky long hiéu nang cao...). Nhom nghién
cuu thudc Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Ha Noi da nghién ctru ché tao thanh cong cac hé

detector pho bién doi véi cac thiét bi dién di mao quan

la detector phé bién nhét bai dic tinh van nang va cAu truc
nhé gon (xem hinh 1).
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Abstract:

Capillary electrophoresis (CE) coupled with
capacitively-coupled contactless conductivity detector
(C*D) is considered as an analytical method with some
advantages as simple equipment, saving of time and
consumable chemicals. This method can be useful
for the simultaneous analysis of multi-ions in liquid
matrix. This study describes the using of CE-C‘D
system for determination of short chain fatty acids
in biodiesel as the corresponding anions in order to
monitor the concentration increase of these acids
during the storage process of biodiesel. Samples
were treated by liquid-liquid extraction, and then
the aqueous phases were removed and analysed by
CE-C’D system. The background electrolyte (BGE)
was composed of 10mM L-histidine (His)/2-(N-
morpholino)ethanesulfonic (MES) acid, pH 5.6, and
0.02mM cetyltrimethylammonium bromide (CTAB).
In the experiment conducted in 20 days, biodiesel was
added with no antioxidants and stored under normal
conditions. The results showed that the concentrations
of formic acid, acetic acid, and propionic acid in
biodiesel varied from 6.86-33.2 mg/kg, 7.99-16.0 mg/
kg, and 1.53-5.77 mg/kg, respectively, leading to the
elevation of acid index from 0.0169 to 0.0597 mg
KOH/g.

Keywords: Biodiesel, capillary electrophoresis, short
chain fatty acid.
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thiét bi dién di mao quan di kém vdi detector do do dan
khong tiép xtic va phat trién cac ing dung trong linh vuc
moi treong nhu xac dinh ham lugng cation, anion vo co
co ban, asen trong nudc mat, nudc ngﬁm, nuoc mua...[1].

Mot ddi twong tng dung tiép theo dwoc hudng toi
ctia phép xac dinh bang CE-C*D d6 1a céc ion hitu co co
kich thudc nho, vi du dang ion ctia céc axit hitu co mach
ngin nhu axit formic, axetic va propionic. Cac axit nay
1a san pham chinh ciia qué trinh oxy hoé biodiesel trong
qua trinh bao quan, ciing 14 cac thanh phan chinh déng
g6p vao tinh axit cta biodiesel, ¢ thé gdy ra sy an mon
va dong cin dong co, dic biét & budng phun nhién lidu
[2]. Hiéu r& thanh phan cua céc axit hitu co mach ngin
(axit formic, axetic, propionic) c6 thé tinh duoc chi s axit
ctia biodiesel [3, 4] va cung cip nhiéu théng tin hon trong
viéc kiém soat qué trinh oxy hod nhién li¢u nham phuc vu
cong tac bao quan va quan 1y chat luong biodiesel. Viée
xac dinh ham lugng cua céc axit nay thong thuong dugc
thyc hién bang phuong phéap sic ky long hiéu ning cao
(HPLC), sic ky ion [4-7].

Trong bai bao nay, chung t6i s€ trinh bay viéc theo doi
su bién d6i ham luong cac axit hitu co mach ngin (axit
formic, axetic, propionic) trong biodiesel, hay chi s6 axit
clia biodiesel théng qua viéc xac dinh cac axit nay bang
hé CE-C*D. Céac két qua phén tich dugc so sanh véi két
qua thu duoc tir phwong phap thong dung 1a HPLC nham
khing dinh hiéu qua cta viéc st dung phwong phap méi.

Vat liéu va phuong phap nghién ciiu
Héa chdt, thiét bi

Toan bd héa chit dugc st dung déu thudc loai
tinh khiét phan tich. CH,COONa.3H,0 dugc mua tir
Merck (Darmstadt, Buc). HCOONa, CICH,COONa,
CH,CH,COONa, L-Histidin (His), axit 2-(N-morpholino)
etansunfonicd(Mes),daxitd3-(N-morpholino)
propanesulfonic(MOPs),ddTris(hydroximethyl)
aminomethaned(Tris)dvadCetyltrimethylammonium
bromide (CTAB) dugc mua tir Sigma-Aldrich (Buchs,
Thuy S§). Dung dich dién di nén dugc st dung chua
10mM His/Mes (pH 5,6), thém CTAB dé diéu chinh dong
dién di tham thau (EOF). Trudc lan phén tich dau tién cia
mdi ngay, mao quan dugc on dinh hoa bang dung dich
NaOH 0,1M trong 10 phut, sau d6 1a nuéc deion trong 10
phat va BGE trong 30 phiit. Sau mdi phép do, mao quin
duoc rira bang BGE trong vong 3 phit.

Phép phan tich duoc thyc hién trén hé thiét bi CE-C*D

1 kénh ty dong tu ché tao [1], dién thé tich dung trong
qué trinh phan tich 1a +15 kV. Mao quan silica ndng chay,



duong kinh trong 50 um véi chidu dai tong 60 cm va chiéu
dai hiéu dung 50 cm duoc st dung cho viéc phan tach cac
chat phan tich.

Két qua phan tich trén thiét bi dién di mao quan dugc
so sanh ddi ching voi két qua thu duoc trén thiét bi HPLC
LC20AB (Shimadzu, Nhat Ban), sit dung detector mang
diot DAD ¢ 210 nm.

Chudn bi mau

Mau biodiesel khao sat duge san xuét tir dau co, duoc
chia ra cac lo dung mau, dong kin va bao quan & diéu kién
phong. Theo thoi gian (ngay thu 1,2, 5, 10, 15 va 20), mau
biodiesel dugc 1dy ra va phan tich ndng do cac axit hitu co
mach ngin bang ca hai phuong phap CE va HPLC. Trudc
hét cac anion duoc chiét tir biodiesel sang dung moi ua
nude bang cach lay 5 ml biodiesel cho vao lo dung tich 15
ml va thém 1 ml dung méi chiét (BGE pha lodng 10 lan)
c6 chtra noi chuan (CICH,COO™ viét tit 1a IS - Internal
Standard) ¢ ndong d6 19,1 ppm. Lo duogc lic bang may lic
(KMC 1300V, Vision Scientific, Hin Qudc) trong 2 phiit,
sau do6 ly tam bang thiét bi ly tam Mirko 220R, Hettich,
Puc véi the d6 8000 vong/phit trong 5 phit. Sau khi ly
tam, 800 ul pha wa nudc dugce tach khoi pha hiru co, dem
phan tich trén thiét bi CE-C*D va phan tich ddi chimg trén
thiét bi HPLC.

Tinh ham lwong cdc axit va chi so axit

Nong d6 timg chit phén tich (C,, mg/l) trong dung dich
chiét duogc tinh theo phuong phap duong chuén, khoang
dudng chuén va cac thong sb danh gia phuong phap duoc
trinh bay cu thé trong bang 1.

Tu nong d6 chat phan tich trong dung dich chiét (C,
mg/1) c6 thé tinh duoc ham luwong cua cac chat phén tich
trong biodiesel (C_, mg/kg) theo cong thirc:

C,.V
Cm — (1)
bw dblo

Trong do, V, 1a thé tich dung dich chiét (ml), V.. la thé
tich biodiesel (ml) d,la khéi luong riéng cua blodlesel

(kg/).

Trong nghién ctru nay, ty 1¢ VbiO/Vaq =5vad, =0,84
kg/l, do do:
C
C, =—= @)
4,2

Chi s0 axit dugc tinh tir ham lugng ctia cac axit formic,
axetic, propionic trong biodiesel nhu sau:

_ Cm, HCOO™ | Cm, CH,C00™ Cm, C,H,C00" %56 (3)
1000-45 1000-59 1000-75
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Két qua

Céc thong s vé khoang duong chuén, gidi han phat
hién, d 1ap lai vé dién tich va thoi gian luu, higu suat thu
hdi khi phan tich cac ion formiat, axetat, propionat dugc
thé hién trong bang 1. Hé s6 hdi quy tuyén tinh cta cac
dudng chuan thu duge c6 gia tri rat ot R2> 0,9998. Céc
gi4 tri giéi han dinh luong cua thiét bi d6i v6i ba ion trén
1a 0,22-0,40 mg/1 twong Gng va4i gidi han dinh lugng cua
phuong phap ddi véi cac axit trong biodiesel 14 0,01-0,06
mg/kg. DO lap lai cua dién tich twong ddi va thoi gian di
chuyén duoc thé hién dudi dang d¢ 1éch chuén tuong ddi
(RSD) trén nén nudc deion va nén biodiesel déu nho hon
5% khi phan tich 1ap lai 5 1an. Hiéu suat thu hdi tir 96,8
dén 109,3% d6i voi néng dd cac anion.

Bang 1. Cac thong so dudng chuan, gidi han phat hi¢n, do
I3p lai va hiéu suat thu hdi ctia phuong phap.

STT HCOO™ CH,CO00"  CH,CH,CO0"
Khoang duong chudn (mg/l) 0,46+92,05  0,74+14816  0,60+120,10
Hé s6 R2 0,999 0,9998 0,9999
LOQ thiét bj (mg/l) 0,22 0,40 025
LOQ phuong phap (mg/kg) 0,05 0,01 0,06
RSD,, (%) (n=5) 3,36 2,79 2,81
RSD, ;. (%) (0=5) 1,95 1,35 3,38
Hiéu suét thu hdi (%) 96,8+4,5 104,3+3,2 109,343,5

Hinh 2 trinh bay céc dién di d6 thu duoc khi phan tich
cac axit formic, axetic, propionic trong biodiesel theo thoi
gian ngay thw 1, 2, 5, 10, 15 va 20, cac s6 liéu chi tiét vé
ham lugng tirng axit xac dinh dugc c6 trong bang 2.
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Hinh 2. Pién di do phan tich sy c6 mat cla cac axit
formic, axetic va propionic trong biodiesel theo thai gian.
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Bang 2. Ham lugng cac axit formic, axetic, propionic va
chi s8 axit cta biodiesel theo thoi gian.

Bang 3. So sanh két qua phan tich ham lugng axit formic,
axetic va propionic theo hai phuong phap CE va HPLC.

Neiy Ay(x:rtl fc/)krmic Axit axetic Axit propionic Q“yc:?:ggagil:wg " Axit formic (mg/kg). : Axit axetic (mglkg). : Axit propionic (mg/kg? :
gke) (mgke) (mgkg) (mg KOH/g) G omrc MO g e S0 gy S
(%) (%) (%)
! o & 2 ot 16 68 63 19 s# SB 1S
2 13,0 139 2,08 0,0304 2B 17 260 1B B35 3l 2@
5 16,2 15,5 345 0,0368 5162 151 0 155 149 3@ 345 3D 102
10 266 154 375 0,0496 0 266 260 204 154 157 %2 375 3 135
15 276 16,1 4,06 0,0517 156’1 -9 161 160 08 406 3% 331
20 332 16,0 577 0,0597 00 B2 ML 2® 160 161 04 ST 603 43l
Su bién thién n@)ng do cua ting axit theo thoi gian | Két luan

dugce biéu dién ¢ hinh 3. Ban dau cac axit formic, axetic
va propionic c6 mat trong biodiesel ¢ ham lugng tuong
dbi nho (6,84 mg/kg, 7,99 mg/kg va 1,53 mg/kg). Theo
thoi gian ham lugng cac chét nay tang 1én, dac biét 1a axit
formic (sau 20 ngay ting tr 6,84 toi 33,2 mg/kg va van
tiép tuc xu hudng ting), trong khi ham lugng axetic va
propionic ¢6 xu huéng ting trong 5-10 ngay dau, sau d6
bat dau on dinh. Nguyén nhan 1a do khi khong c6 mat
chat bao quan thi qua trinh tao gbc ty do R*, ROO* xay
ra nhanh khi c6 mit oxy khong khi, diéu nay dan toi qua
trinh oxy hoa céc axit béo va dan téi sy ting nhanh ham
luong céc axit hitu co mach nga‘in. Su hinh thanh cac axit
béo nay lam tang chi s6 axit cua biodiesel tir 0,0169 dén
0,0597 mg KOH/g Tuy vay, cac gla tri nay van dam bao
tiéu chi vé chi s6 axit theo tiéu chudn EN 14214 va ASTM
D6751 (0,5 mg KOH/g) [3, 4].

== Axit formic

=@ Axit acetic

4= Axit propionic

ham lwong (mg/L)

Ngay
thir 20

Ngay Ngay Ngay Ngay Ngay
thit 1 tha2  thd5 tha 10 tha 15

Hinh 3. Sy bién thién ham lugng cac axit hiiu co mach
ngan trong biodiesel theo thoi gian.

Nhu da trinh bay & trén, ky thuat CE-C*D xéac dinh cac
axit hitu co mach ngan 1a phuong phap méi, don gian vé
thiét bi, van hanh, chi phi thip so v&i phuong phap HPLC
truyén théng. D& so sanh ddi ching cac mau dich chiét
dugc phan tich ca bang CE va HPLC, cac két qua chi tiét
dugc trinh bay trong bang 3. Panh gié sai s giira két qua
thu dugc tir hai phuong phap CE va HPLC cho thiy céc
két qua phan tich c6 sai khac nhé hon 11%, day 14 sai khac
chap nhan dugc.

TAP CHI

HOA HOC

ONG NGHE I} Nam 18(7) 7.2017

Str dung k¥ thuat dién di mao quan véi detector do dan
khong tiép xuc di xac dinh dugc ham lugng cac axit hitu
co mach ngén formic, axetic va propionic trong biodiesel,
qua d6 theo doi dugc sy bién d6i ham lugng cac san pham
ctia qué trinh oxy hoa biodiesel theo thoi gian. Két qua
phan tich d6i chimg voi phuong phap tiéu chuan HPLC
cho sai s6 & mitc d6 nho hon 11% khang dinh kha nang sir
dung k¥ thuat CE-C*D trong viéc xac dinh mot s6 chi tiéu
chat lugng ciia biodiesel.
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