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SU DUNG CHAT TAO DAN XUAT BSTFA/TMCS

Lé Thi Thanh Hweng’, Vii Thi Hoa
Triong Pai hoc Cong nghip Thanh ph Ho Chi Minh
Pén Toa san 25-8-2013

Abstract

This study proposes a new method for the simultamedetermination of free glycerin, monoglycerides,
diglycerides and triglycerides in biodiesel by GIOF using the derivating agent N,O-bis
(trimethylsilyhtrifluoracetamide (BSTFA) and thenly internal standard (n—tetradecane). The silgtatieaction was
optimized. The sensitivity, precision and repeditgtnf method were evaluated.
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1. PAT VAN BE phuong phap GC/FID xadinh dong thyi G, MG,
DG va TG trong biodieseli tir md cé& da ton don

Giéi han glycerin tr do (G), mono glycerid gian, & tién hon so Wi ASTM D6584 va EN 14105.

(MG), diglycerid (DG), triglycerid (TG) va glycerin

tong (Gy) trong biodiesel theo qu§inh aia cac tieu 2. HOA CHAT VA THIET BI

chuin duoc trinh bay trong dng 1. Hamiong G va

Gr cao $ gay khé kkin cho qua trinhira va tinh cd  2.1. Nguyén lgu

biodiesel, d gay fc ngten voi phun, 40 cin trong

dong @ va ting ham trong khoi » [1-3]. M& ca da ton do Cong ty XNK Noéngan thuc
phim An Giang cung4p [4]. BSTFA/TMCS (99:1)
Bang 1:Ham krgng G, MG, DG, TG va & (Fluka, My). Héa cht dung cho GC (> 99 %): G
theo quydinh aia tiéu chén (Fluka, My), monoolein, diolein, triolein (Sigma,

M), moi chuin (IS) tetradecan (Sigma, |

S 0 ?

CHt ASTM Ham krong, % TCUN pyridin, 14 metyl estet@ axit béo (FAME) chin,
D6751 EN 14214 2717 2008 heptan (Merck), hexan (Prolabo).

G 0,02 0,02 0,02 L

MG - 0.8 - 2.2. Thiét bi

DG - 0,2 - GC Agilent 6890N, MSD 5973, ph mém phan

TG - 0,2 - tich dx liéu 7Agilent MSD Productivity ChemStation,

Gr 0,24 0,25 0,24 thu vign phd NIST 98, ¢t mao qun DB-5ht (30 m

x 0,32 mmx 0,10 um) thanh gim pha inh (5 %

D6751) va EN 14105 (tiéu cho EN 14214)éu st

dung GC/FID, ct tao din xuit N-methyl-N- 3 PHUONG PHAP NGHIEN @JU
trimethylsilyltrifluoroacetamid (MSTFA), hai a

chuan (1,2,4-butatriol, tricaprin) apudg cho nguyén 3 1 pidy kign van hanh thiét bj GC/FIDIMS

li¢u sin xuit biodiesel t dau cii, dau dau nanh, du

hoa hrong drong hdic dau co. Chi phi phan tich cao  Tigm mfu GC/FID: cool on-column, éhdo
do gid cac cit chuan va thét bi 1a nguyén nhandm  gpjit 300°C, chia dong 25:14t do 75,0 mL/phiit.
che vigc nghién ¢u va phat tén sin xuat biodiesel ki mang He: dc do 3,0 mL/phat, 13,07 psbiu do
dac bigt la tir my ca da ton-nguyén Ku sin xwt  F|p: 380°C, dong khongdéi, toc do 45 cm/giay,
biodiesel tm ning & Viét Nam.Dé tai nghién ¢u
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dong hydro 40,0 mL/phit, dong khong khi 450,0 Khao séat hgu stit thu i cia phrong phap nix

mL/phat. TH tich nfu tiém 1ul. GC/MSD: ion héa

sau: (i) Xacdinh ham tong G, MG, DG va TG cé

phuong phap El 70 eV, khi mang He, chia dongrong niu biodiesel; (i) Thém dungich chuin gbc

25:1, Bc do 3 mL/phdt, kidi phd 25-800 (m/z), nifit
d6 két ndi GC/MSD 300°C.

3.2. Xacdinh thanh phin axit béo trong mé ca

Thanh pln axit béo trong ® caduoc xacdinh
tai Trung tam dch w phan tich TP.HCM dungé

c6 ham ong xacdinh aia G, monoolein, diolein,
triolein vao nau biodiesel.

3.4.3. Bi wu phiniing silyl hda

3 giai doan aia phin ung traoddi este in luot
tao thanh DG, MG va G. Trong ph ung silyl, H

ddi chiéu véi thanh plan FAME trong biodiesel va cia nhém —OH trong DG, MG va @uoc thay tfe

hiéu chinh cbng tkc tinh G [2].
3.3. Pha clé chit chuin va chuin bi miu

Cac dung tth chuin goc duoc pha trong pyridin

bing nhém trimetylsilyl (TMS) 4o thanh céc ih
xuit silyl it phan ac, & bay ln, bEn nhigt, lam
taing hiéu qua tach cac pic va am nhiéu rén. S
nhém —OH &n nhit twong tng Wi 9,86 % G khi
phan (tng traoddi este xy ra hoan toanbiéu kién

véi nong dd (mg/mL): glycerin 0,5; monoolein 5,0; silyl hda miu hoan toamy nhict do 70 °C trong thoi

diolein 5,0, triolein 5,0; tetradecan 10,0. @Ghubi
mau chdin: hat chinh xacah leot 50 uL G chufin,
100pL monoolein, 4QuL diolein, 40uL triolein cho
vao binhdinh mrc 1 mL c6é p day, thém 30uL IS,
100 uL BSTFA/TMCS, kc manh. Tién hanh phn
ung silyl héas 70 °C trong 30 phitdinh mrc Vi

gian 15-30 phut [6]. BSTFA/TMCS4 da cin thiét
dé tao din xuit duoc khao sat nlr sau: can 0,1 g G
10 % chién cho vao binkiinh mic 1 mL c6 #p
day, thém 100uL IS va BSTFA/TMCSdugc thay
d6i tir 50+500pL, tién hanh silyl hday 70 °C trong
30 phatdinh mrc voi hexan.

hexan. Chéin bi mau biodiesel: can chinh xac 0,1 g

biodiesel cho vao bintlinh mrc 1 mL c6 rip day,
thém 30pL IS va 100uL BSTFA/TMCS, fic manh,
silyl héad 70°C trong 30 phutdinh mrc vsi hexan.

3.4. Khao sat quy trinh xac dinh déng thoi TG,
DG, MGva G

3.4.1. Clwong trinh nhét véi dung dch chuin

Xac dinh thoi gian lru (RT), tinh trong thich va
chuong trinh nhét phu kyp v6i hdn hop mau chuin
va 50 uL hén hop FAME. Sr dung chrong trinh
nhiét nay kém tra hi bing GC/MSDdé xacdinh cac
nhém chirc trong mu chuin va ving cac pici@
FAME, TG, DG, MG va G [5].

3.4.2. Xacdinh khaing tuyn tinh, LOQ, LOD va
hi¢u suit thu ki cua phwong phap

Pha dung @th chdn tr dung dch chidn g dé
xay drng duong chuin, khaing tuyén tinh va gbi
han phat hén (LOD), giéi han dinh hrong (LOQ)
v6i ndng do cac cht thayddi (ng/mL): G (0,%100),
monoolein (54000), diolein (1©2000), triolein
(10+3500), tetradecane (30) BSTFA/TMCS (100).

LOD =3 ;"” 3Q“'“s

(1)

LOD = 105" = 10.G,, N
T n's 2)
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3.4.4. Xaatinhdong thoi G, MG, DG va TG

Mau biodieseldugc sic ky 5 bn dé danh gia
do lap lai cua ket qua do.

4. KET QUA VA BAN LUAN
4.1. Thanh phan axit béo trong mo ca

Két qua phan tich cho tly md ca cé thanh gim
axit béo tr C12:0dén C24:0 va khi luong phan i
trung binh éa nd ca 856,11. Cbéng tit tinh G
dugc diéu chnh nhr sau: (%) G = (%)G+
0,2511.(%)MG+0,1462.(%)DG+0,1074.(%) TG (3)

Thanh p#n axit béo trong @ ca khac vi dau
thuc vat, sr dung ASTM D6584 va EN 1410% sic
ky dung dch miu chuin xay ra hén twgng tring pic,
tach khéngdt & cac ving FAME, DG va TG.

4.2. Quy trinh xacdinh déng théi G, MG, DG, TG
4.2.1. Clrong trinh nhét cia miu chuin

Sau khi xaadinh tinh trong thich, clrong trinh
nhi¢t phu lyp, RT Wi hdn hop miu chuin gom
dung mdi, IS, cac dh chuin va on hop FAME, Kt
qua cho thy cac pic tachdt, nén khong b nhidu,
cac ving dung mdi, G, FAME, IS, déthchuin phan
biét rd rang (Hinh 1) & chuong trinh: 50°C (3); 8
°Clphit— 80 °C (2); 10°C/phit— 120°C (1); 20
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°C/phat — 170 °C (2); 4 °C/phut — 250 °C; 30
°C/phut— 330°C; 8°C/phit— 360°C (10)

Kiém tra miu chuin véi GC/MSD, sic ky d6 co
21 pic (14 cht FAME, IS va céc cit chun), tach
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Téi wu héa quy trinh xadinh dong thvi. ..

ré rang,do tuong thich &t cao (> 90 %) (ing 2,
hinh 2 va 3). Dad chrong trinh nhét trénduoc ar
dung cho céac boc khio sat tép theo.
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Hinh 1: Sic ky dd caa bbn hop chiin (IS, chit chuin va FAME)

Bang 2: CAc clit chuén tim thiy trén gic ky d6 caa GC/MSD

RT Tén Céng thc DQAtm RT Tén Céng thc BQAtm
cay cay
. . Axit octadecanoic,
5,94 | Axit octanoic, metyl este  CgH10, 98,7 20,39 metyl este CioH350- 95,4
. . Axit eicosanoic,
10,11 Glyxerln Q2H32035|3 97,9 21,87 metyl este C21H4202 93,8
Axit decanoic, metyl Axit monoglycerid
10,54 este ! y C11H2,0, 95,5 22,38 (monopalmitic, C25H54025i2 94,7
trimetylsilyl este)
Axit 1,3-docosenoic
11,95 n-tetradecan GH3o 95,5 | 23,68 metyl este CoaH 4.0, 93,9
Axit dodecanoic, metyl Axit docosanoic,
13,95 oste C13H260, 94,5 | 26,62 metyl este Co3H460, 91,7
AXxit docosenoic axit
16,05| Metyl tetradecanoat &H30, 97,5 | 27,16 metyl este CosHs500» 91,9
. . Monoglycerid(1-
17,49| AXit9-hexadecenoic,| o .\ o 98,4 | 31,52 Monooleoylglycerol| C,HsOsSir | 94,5
metyl este, X )
trimetylsilyl ete)
. . Diglycerid (Octadec
17,74| Axithexadecanoic, | o \\ | 975 | 42,16 9Z-enol timetylsilyl| CnH.LOSi | 904
metyl este ete)
Axit 9,12,15- Diglycerid (Axit
19,31| octadecatrienoic, metyl CigH3,0, 90,1 | 42,29 pentacosenoic, 2-| CygHsg05Si 93,7
este [(trimetylsilyl))
Axit 9,15-octade- -
19,78 CadienOiC, metyl este C19H3402 96,8 49,01 Triolein §H10406 91,4
Axit 9-octadecenoic (Z),
19,94 metyl este C1gH360, 94,7

4.2.2. Khang tuyn tinh va LOQ, LOD

Két qua & bang 3 cho thy LOD va LOQ da
G, MG, DG va TGdéu thap nhiéu so \6i tiéu chuin
va wrong duong Wi phuong phapduoc cong b
truge day [1, 2, 7].

Bang 3:Két qua khao sat LOD va LOQ (ppm)

G Monoolein Diolein| Triolein
LOD | 0,020 3,311 7,984 34,018
LOQ| 0,067 3,655 10,625 38,564
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Hinh 2: PhS khéi dan xuit silyl cua glycerin, monolein, diolein trongam chuin
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Hinh 3:Phb khéi cua triolein trong riu chuin

LOD cia G va @a Gy déu thip hon rat nhiéu Bang 5: Hiéu suit thu ki ciia phrong phéap
so Wi ASTM D6874 va EN 14105. Riong trinh
xacdinh G, monoolein, diolein, triolein: Tén H thu Bi, % Sai $, %
Schian _ _Cehin +b (@) Glycerin 102,93 0,28
Ss  Cs Monoolein 100,08 1,93
Hé s6 cac plwong trinh ki quy vadd thi dudng le)lel.n 99,11 2,32
chuin cia G, MG, DG va TGiuoc trinh bay trong LTriolein 98,58 1,41

bang 4. Tr pheong trinh nay tinh toan hanadng

cia G, MG, DG va TG trong fn biodiesel. 4.2.4. Bi uu héa plan img silyl héa

Két qua & hinh 4 cho thy, voi 250:300 (L)
BSTFA/TMCS plan tng silyl hda céc ctt c6 nhém
Tén a b r —OH nhr G, MG, DG va céc ¢ chuan da xy ra

Glycerin 1.5095 0.0118 0,999 hoan toan. &t qua nay trong duong Wi cong
trudc day sr dung MSTFA [7].

Bang 4:Hé sb phrong trinh i qui

Monoolein 0,3136 -0,048 0,999
Diolein 0,4211 0,1101 0,999 . x L.
Triolein 02145 0.0256 0.999 4.3. Phan tich ndu biodiesel

L s . Sic ky 6 mau biodieseltugc trinh bays hinh 5.
4.2.3. Heu suit thu foi cua phrong phap CA4c pic va nhém pidéu tach 6t va phan theo viing
Hiéu suit thu hbi caa phrong phapduoc trinh r;z;r;;g' Cr?,ci[ pic }fﬁﬁgiggm MhG,tCO R[']I', khing
bay & bing 5. HEu suit thu i > 98 9,do lech 22723 (D FL;T) s (pk L;{)T nom Pl
chuan thap cho tlly pheong phap phéan tich cdo C}la CORT “ N (phut) va R1ga nhom
chinh x&c cao. tu 45+49 (phuat). Vang FAME c6 RT trong khong
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15+39 (phut). Do lap lai cia phrong phap i sai $ thip (bang 6) cho thy phrong phap caio chinh xac
cao.

S(G)/S(IS)

0 100 200 300 400 500 600
BSTFA/TMCS (L)

Hinh 4: Anh hrong aia BSTFA/TMCS

n-etradecan
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Hinh 5: Sic ky d6 caa miu biodiesel

Bdang 6:Két qua khao satdo lap lai cia phrong phéap

Glycerin, % Monoglycerid, % Diglycerid, % Triglyadr %

G,%| Gg | Sai$ | MG | MGz | Sai$ | DG | DG | Sai$ | TG | TGp | Sai 9
0,0003 3,004 0,654 1,139

0,0003 3,043 0,650 1,145

0,0002|20x10° | 6x10° | 3,010| 3,034 | 0,069| 0,641| 0,644| 0,012 | 1,127 | 0,012| 0,030
0,0002 3,147 0,651 1,095

0,0001 2,967 0,624 1,076
5. KET LUAN héa hoan toania tir 250300 (L) chét tao din xuét

BSTFA/TMCS (99:1).
Nghién @ru nayda dva ra plrong phap caio
chinh xac caodon gian, & tién xacdinh dong thsi  TAI LIEU THAM KHAO
glycerin & do, monoglycerid, diglycerid va
triglycerid c6 trong biodiesedi t nguyén lu M5 1 AsTM D 6584-00. Standard Test Methods for
ca da ton sr dyng chit tao cin xwat BSTFA/TMSC determination of free and total glycerin in B—100
(99:1) va ndt noi chuan tetradecan. Rh ung silyl biodiesel methyl esters by gas chromatography
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