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BIEN POI CAU TRUC MO CA TRA, CA BASA
VA DAU AN DA QUA SU DUNG, UNG DUNG TRONG
TONG HQP MO BOI TRON SINH HQC
Luu Thi Kiéu Oanh', Tran Thanh Théo' va Bii Thi Biru Hué'

ABSTRACT

Through a base induced transesterification between catfish fat triglycerides with
2-ethylhexanol and subsequent epoxidation using HCOOH/H;O, system, a type of
lubricating o0il component has been prepared. In addition, acid catalyzed
hydroxyphenylation of the C=C bonds of catfish fatty acid side chains has led to the
formation of the phenolated fatty acid methyl esters. Introduction of the phenol moiety
into fatty acid side chains was anticipated to help improve thermal and oxidative
stabilities of the produced lubricating base stock. These two lubricating oils were then
formulated with lithium soaps of catfish or KFC waste cooking oil fatty acids to afford
lubricating greases. These kinds of greases proved to have low corrosive property and
high resistance to heat (dropping point up to 156°C).

Keywords: biolubricants, greases, biodegradability, fatty acid, vegetable oils
Title: Structural modification of catfish fat for the synthesis of biolubricating greases

TOM TAT

Bang phan vmg trao déi ester giita triglyceride cé trong mé cd tra, cd basa véi 2-
ethylhexanol va phan ing epoxy héa sir dung h¢ HCOOH/H,0,, mét logi dau béi tron
goc dd dwoc tong hop. Thém vio do, bang phan img alkyl héa xic tic acid, cdc vi tri
C=C trén khung swon cua cac acid béo co trong mé ca da dwoc hydroxyphenyl hoa thanh
céng tao ra mét loai dau béi tron goc. Sw hién dién cia cdc goc phenol trong cdu tric
cua cdc acid béo duwoc tién doan giup cai thién do ben nhiét va bén oxy héa cua san phéim
dau béi tron goc. Phoi trén hai logi dau boi tron goc tong hop dwoe véi mudi lithium ciia
cde acid béo tong hop tir mé cd tra, cd basa va dau phé thai KFC thu dwoc cdc san phiam
mo boi tron twong ung. Cdc san phim mé& béi tron ndy c6 tinh an mon thap va do chiu
nhiét cao (nhiét do chay giot dat dén 156°C).

Tir khéa: chit béi tron sinh hoc, sdp boi tron, tinh phén hiiy sinh hoc, acid béo, diu
thuc vat

1 PAT VAN PE

Hién nay con nguoi dang phai d6i mit véi tinh trang can kiét ngudén nguyén liéu
hoéa thach va tham hoa 6 nhlem mdi trudng lién quan dén viéc sir dung nguon
nguyén li€u nay. Dé giai quyét nhitng van dé nay, cic nha khoa hoc da dua ra rat
nhiéu giai phap khac nhau, trong d6 giai phap sur dung ngudn nguyén li€u c6 kha
nang tai tao nhur dau thyc vat, md dong vat dé téng hop cac san pham c6 kha néang
phan hity sinh hoc 1a mét trong nhing giai phap kha thi va c6 trién vong nhat.

M@ boi tron (sap boi tron, chat boi tron, lubricating greases) ciing nhu cac vat liéu
boi tron khac c6 y nghia rat quan trong trong doi song. Ching cé tac dung ning
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cao hiéu qua str dung, do tin cdy va tudi tho cia cic may moc, dong co,...Thanh
phan chinh cua cac loai m& boi tron thong thuong bao gdm dau khoang va mdt
chat lam dic, thuong 1a mudi cua cac acid béo. Ngoai ra, mot s0 loai phu gia thich
hop co thé dugc thém vao dé cai thién cac dic tinh vén c6 hodc dé 1am cho mé boi
tron c¢6 thém cac dic tinh mai can thiét (C.Kajdas, 1993). Tuy nhién, do kha ning
tu phan hily ctia dau khoang rat thip nén ngay cang c6 khuynh hudng sir dung cac
loai ester téng hop, dau thuc vat hodc m& dong vat co kha nang phan huy tdt hon
dé téng hop md boi tron (Ortansa Florea ef al., 2000).

Pong bang song Ciru Long (PBSCL) 1a khu vuc san xuét ca tra, ca basa 16n nhat
nuée. Lugng cé tra, ca basa hiang nam tiéu thu khoang 400.000 tin v6i lugng m&
thtra khoang 60.000 tdn. Bén canh do, mot lugng rat 16n dau an da qua st dung
trong cong nghé ché bién thuc phém, dac biét tir hé théng KFC, cling 1a mét mbi
quan ngai khéng nho cho méi trudng hién nay. Céc loai ddu m& phé phdm nay co
thé tan dung lam ngudn nguyén liéu dé téng hop m& boi tron c6 kha nang ty phan
huy sinh hoc cao, khong gy tac dong xau dén moi truong. Va day ciing chinh 13
hu’(mg nghién ciru day trién vong ciia Viét Nam néi chung va cia DPBSCL noi
riéng. Bai bdo nay trinh bay nhitng két qua nghién ctru nham bién ddi cdu truc cua
thanh phan acid béo c6 trong md ca tra, ca basa va dau an phé thai KFC tmg dung
trong tong hop md boi tron sinh hoc.

2 PHUONG PHAP NGHIEN CcUU

M@ béi tron duoc tao thanh tir 3 hop phan chinh 13 dau béi tron gbe, chat lam dic
va phu gia. Trong nghién ctru nay, ba loai dau bdi tron goc da dugc tong hop tur
mo ca tra, ca basa nhu dugc trinh bay trong So do 1.

CHOH [ C¢HsOH —
——— | Daugocl — | Daugoc2
/ KOH H,SO,4
MG ca
\ 2-Ethy1hexanol HCOOH N A
——————| 2-Ethylhexyl Ester |———> Dau goc 3
KOH H,0,

So d6 1: Tdng hop diu bdi tron gde tir md ca tra, ca basa

Dau gdc 1 dugc tong hgp bang phan tg transester hoa triglyceride c6 trong md ca
v6i methanol xtc tac KOH (Tran Kiéu Oanh, 2008). Nhim cai thién d6 bén nhiét
cling nhu d6 bén oxy hoa cua san pham mé& béi tron (C.Kajdas, 1993), Dau gbc 1
tiép tuc dugc thuc hién phan tng alkyl hoa Friedel-Crafts v6i phenol st dung xuc
tac H,SO, dam dic thu duoc Dau gdc 2. Cac yéu t6 nhu ti 16 mol giita methyl ester
va phenol, lugng xuc tac H,SO, sur dung, thoi gian phan (mg va nhiét d§ phan ng
déu c6 anh huong dén hiéu suat ctia phan tng nén dugc tap trung nghién ctru.
Phuong trinh phan tng phenol hoa khung sudn carbon dugc minh hoa trén khung
suon methyl ester ciia acid oleic, mot trong nhitng loai acid béo chu yéu c6 trong
m& c4, duoc trinh bay trong So d6 2.
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COOCH; + HCOOH
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So' dd 2: Phenol h6a methyl oleate

pé téng hop Dau géc 3, acid béo tu do thu dugc tir m& ca duogc ester hoa véi 2-
ethylhexanol st dung H,SO, lam xtic tac. Hon hop san pham ester thu duoc tiép
tuc dugc bién d6i cAu tric bang phan tng epoxy héa—md vong epoxy
(HCOOH/H,0,) céc vi tri C=C trén khung swon hydrocarbon ctia cac acid béo
chua no (Ngd Thi Ngoc Hén, 2009). Su gia ting nhom phan cyc trong cau trac sé
gitip 1am ting d6 nhot ciia dau boi tron. Cac phuong trinh phan tmg dién ra trong
qué trinh epoxy héa—mo vong epoxy dugc minh hoa trén khung suon 2-ethylhexyl
oleate nhu sau:

HCOOH + H,0,

WVV\)I\ HeoH,_
A(\A

HCO3H + H,0

OH o] o H 9
MMMOR 4 MA/WVMOR
OH OH

R = —CH,CHCH,CH,CH,CH,
CH,CHj,

So dd 3: Phwong trinh phén ting epoxy héa-mé vong epoxy ciia 2-ethylhexyl oleate

Tién trinh thyc hién cac phan tng duoc theo doi bang sac ky ban mong (TLC). San
pham dugc tinh ché bang sdc ky cot silica gel. CAu trac san phim duoc xac dinh
bang cac phuong phap phd nghiém hién dai nhu IR, 'H-NMR, "C-NMR, DEPT.

Pé tong hop chét 1am dic, md ca va dau phé thai KFC dugc xa phong hoa bai
dung dich NaOH (So d6 4) (Ngb Thi Ngoc Han, 2009). Dé cai thién do bén nhiét,
d6 bén oxy hoéa ciing nhu ting tinh phan cuc ciia thanh phan lam dic, acid béo tur
do dugc tiép tuc bién doi cdu trac bang phuong phap epoxy hoa str dung hdn hop
HCOOH/H,0..

H202
Dau KrC | NOH B804 [, Gdbeo | Tcoor| Acid béo 1
— | NaOH H,SO, :
Mocd [—> ——>| Acidbéo2

So dd 4: Tdng hop acid béo tw do
Ba mau mé& boi tron duge téng hop bang cach phdi tron 3 loai Dau gbc 1, 2 va 3
v6i cac acid béo tong hop dugc nhu sau:
~ Mau m& béi tron M1: Phéi tron giita Dau gdc 1 voi Acid béo 2 va dung dich
LiOH 10%.
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- Mau m& boi tron M2: Phéi tron giita Dau gbc 3 v6i Acid béo 2 va dung dich
LiOH 10%.

- Maiu m& béi tron M3: Phéi tron giita Dau gbc 2 v6i Acid béo 1 va dung dich
LiOH 10%.

Su tao thanh hdn hop gel dong nhit va bén vimg tir hdn hop dau gbc va chit lam
dic 1a yéu t6 vo ciing quan trong quyét dinh chat lwong ciia san pham md boi tron.
Diéu nay khong chi phu thudc vao ban chat va luong ciia thanh phan dau boi tron
géc, chat lam dic va phu gia ma con phu thudc vao ky thuat phéi tron nhu thoi
gian, nhiét d6 va toc do khudy tron. Trong gidi han nghién ciru nay ching t6i chi
bude dau khao sat ti 1& giita lugng dau gbe va chat 1am ddc (gom luong acid béo tu
do va luong kiém sir dung). Cac yéu té nhu thoi gian, nhiét do va téc d6 khudy
tron dugc gitr ¢b dinh. Chat luong cac san phdm md bdi tron téng hop duge duoc
danh gia qua mét s6 chi tiéu hoa, Iy nhu ham lugng nudce, d6 chiu nhiét, nhié¢t do
nho giot, &an mon tam d@)ng, ham lugng acid béo tu do va ti trong.

3 KET QUA VA THAO LUAN

Dau 4n da qua str dung thu mua & nha hang KFC, siéu thi VINATEX, Dai 16 Hoa
Binh, thanh phé Can Tho. M& c4 tra, c4 basa thu mua & khu Cong nghiép Tra Noc,
quan O Mén, thanh phé Can Tho. Chét lugng clia san pham mé& béi tron duge xac
dinh tai Trung tdm Ky thuat Tiéu chuan Po luong Chat lwong 3, thanh phé HO Chi
Minh. Céc dir li¢u phé H-NMR, "C-NMR duoc ghi trén mdy Bruker Advance
500 MHz (Vién Cong Nghé, 18 Hoang Quoc Vigt, Cau Gidy, Ha Noi). Bo dich
chuyén hoa hoc (8) dugc tinh bang ppm, hang sé ghép cap J tinh bang Hz. Silica
gel 60 F254 (0.04-0.06), ban mdéng TLC, acid oleic, phenol, 2-ethylhexanol,
HCOOH, H;0, tinh khiét xuét xit Merk, Dirc. Céc héa chat tinh khiét khac co xuét
xtt Trung Québc.

3.1 Tong hop dau goc tir m§ ca tra, ca basa

Déu géc 1: M6 cg’i tra, ‘cé basa dugc thuc hién phan g transester hoa véi CH;OH
xuc tdc KOH (Tran Kiéu Oanh, 2008).

Dau gbc 2: Pugc tong hop dua trén phan tng alkyl hoa Friedel-Crafts gitra methyl
ester cua cac acid béo chua no voi phenol, sit dung H,SO, lam xtic tac. Do thanh
phﬁn md ca tra, ca basa chira nhiéu loai acid béo khac nhau nén dé xac dinh cau
tric ctia san phim tao thanh sau qua trinh phenol héa ching t6i budc dau thyc hién
phan mg trén tac chat 1a methyl ester ctia acid oleic, mot trong nhiing loai acid béo
khong no hién dién nhiéu nhét trong thanh phan clia md cé tra, ca basa. Phan ting
dugce thuc hién dbi véi 1.48 g methyl oleate. Cac yéu t6 khao sat nhu sau:

- Ty I¢ mol gitta methyl oleate:phenol lan lwot1a 1:1; 1:2; 1:2.5 va 1:3

- S6 mol H,SO, str dung 1a: 10%, 20%, 30% va 40% so v&i methyl oleate

— Thoi gian phan trng: 30 phut, 60 phut, 120 phut va 180 phut

- Nhiét 6 phan tng: 100°C, 110°C, 120°C, 130°C, 140°C, 150°C va 160°C.

Mirc @6 chuyén héa cua phan ing dugc danh gia dwa trén sic ky ban mong voi hé
dung moi giai ly 1a petroleum ether:ethyl acetate (PE:EtOAc) = 3:1. Két qua tim
duogc diéu kién ciia phan tng alkyl héa nhu sau:
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- Ty 1€ mol methyl oleate:phenol = 1:2

- S6 mol H,SO, sir dung 1a 40% so voi s6 mol cua methyl oleate

— Thoi gian phan Gng: 30 phut

- Nhiét d6 phan ung: 130°C.

Hon hop sau phan tng duoc rira vdi dung dich NaOH 10%. Pha nudce thu duge sau
khi rira duge chiét voi PE. Pha hitu co tiép tuc duogc rira voi nude cit, dung dich
NaCl bao hoa, 1am khan béng Na,SO,4 va c6 dudi dung m6i thu dugce san pham tho.
Két qua sic ky ban mong cho thay san pham la hon hop cua hai chat c6 Ry lan luot
bang 0.53 va 0.395 (PE:EtOAc=3:1). Tién hanh sic ky cot sir dung h¢ dung moi
giai ly la PE:EtOAc=10:1 thu dugc chat c6 Rf— 0.53 véi hidu suat dat 58.5%. San
pham 1a chét long dang sét mau vang hoi sam. Céu trac cua san pham nay dugc
xac dinh bang phd NMR. Két qua cho thay sy hién dién ctia nhan thom dugc xéac
nhan boi 4 tin hidu cong hudng trong khoang 7.09-6.73 ppm dic trung trong phd
'H va tin hiéu trong khoang 132.03-115.30 ppm trong pho *C, DEPT 90 va DEPT
135. Bén canh d6 phé DEPT 90 va DEPT 135 con xac nhén sy hién dién cua 15
nhém CH,; 2 nhém CHj3; 1 nhom carbonyl déc trung; 4 nhém CH; 1 nhém C-OH;
1 C tir cap cta vong benzene va 1 nhém CH trén ddy carbon cua acid oleic.

Céc dit liéu pho nghiém cu thé nhu sau:

"H-NMR (500MHz, DMSO): § 7.09-7.08 (m, 1H, CH(Ar)); 7.02 (td, J=7.25Hz,
J=1Hz, 1H, CH(A1)); 6.87 (td, J=7.25Hz, J=1Hz, 1H, CH(A1)); 6.75-6.73 (m, 1H,
CH(Ar)); 5.32-5.22 (m, 1H, OH); 3.66 (s, 3H, OCHS); 2.94-2.90 (m, 1H, CH-Ar);
2.30 (t, J=7.5Hz, 2H, RCH,C(O)OCH;); 1.60-1.15 (m, 26H, 14CH.); 0.88 (,
J=THz, 3H, RCH,CH).

BC.MNR (500MHz, DMSO): & 174.5 (C=0); 153.7 (-CH-OH); 132.0 (-CH-
C(Ar)); 127.9  (-CH(A1)); 126.4 (-CH(Ar)); 120.7 (-CH(Ar)); 115.3 (-CH(Ar));
51.4 (-OCH); 38.1 (-CH-Ar); 34.1 (CH,C(O)OCH;); 14.0 (-CH,-CHj); 37.1
(CH,); 35.8 (CH,); 31.9 (CH,); 29.3 (CH.); 27.6 (CHa); 24.9 (CH,); 22.6 (CH,).

T nhitng dir liéu phd nghiém néu trén cho thdy sau phian Gmg nhém
hydroxyphenyl da dugc gan vao mach hydrocarbon ciia methyl oleate tai vi tri C-9
(hoic C-10). Su alkyl hoa xay ra & vi tri ortho so véi nhém OH cua phenol. Cdu
trac ctia san phdm nhu sau:

VW\%HV\M
COOCH,

Methyl 2-hydroxyphenyloctadecanoate

Chat con lai thu dugc sau khi qua cot (PE:EtOAc=10:1, R=0.395) ciing dugc so
bd xac dinh cau triic bang phdé "H-NMR. Két qua cho thay rat nhidu kha ning day
1a hdn hop gdm phenol du va cic ddng phan khac nhau ctia san phadm phenol hoa
(su phenol hoa xay ra ¢ vi tri C-9 hodc C-10, xay ra & vi tri ortho hodc para so voi
nhom OH cua phenol).
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Két qua nay xac nhan trong trudng hop sit dung nguyén liéu dau 1a md ca tra, ca
basa, san pham thu dugc s& 1a hdn hop methyl ester trong d6 cac vi tri bt bio hoa
trén khung sudn carbon cua céc acid béo chua no s& dugc phenol héa. Khi 4p dung
didu kién phan tng tim dugc cho 74 g methyl ester cua cac acid béo c6 trong m&
ca (Dau gdc 1), 60 g Dau gde 2 di duge tong hop. San pham la chat 16ng dang sét
c6 mau nau sang.

Dau gbc 3: Puoc téng hop dua trén phan tng ester hoa acid béo tu do thu duoc tir
mo cé véi 2-ethylhexanol, xuc tac 1a H,SO, dam dac. Cac yéu t6 duoc khao st bao
g@)m luong tac chét st dung, lugng xtic tac H,SO,, thoi gian phan tng, nhiét do va
tbc do khudy tron hdn hop phan tng. Két qua khao sat cho thay diéu kién tot nhat
dé thuc hién phan tng nay nhu sau:

- Luong H,SO, dam dac st dung: 2.3% so véi methyl oleate

- Ti 1¢ mol methyl oleate:2-ethylhexanol = 1:3

- Thoi gian phan Gng: 4 gio

- Tdc do khuay: 600 vong/phiit

— Nhiét d6 phan ung: 80°C

San phém sau phan ung dugc rura voi dung dich NaHCO; bao hoa, nudc ct, dung
dich NaCl béo hoa, 1am khan v6i Na,SO, va co dudi dung moéi thu duoc san pham
ester sach (danh gia qua sic ki 16p mong, hé giai ly PE:EtOAc= 3:1, Rf 0.85).
San pham c6 mau vang sang voi hiéu sudt dat duoc 1a 68.5% (hiéu suat sau khi
tinh ché bang sic ky cot).

San pham 2- -ethylhexyl ester dugc tiép tuc thyc hién phan ng epoxy héa v6i hé
HCOOH/H,0, dé tong hop Dau goc 3. Tuong ty nhu khi tong hop Dau gbe 2, dé
xac dinh cau tric ctia san pham tao thanh, 2-ethylhexyl oleate ciing duoc chon lam
tac chat ban dau dé khao sat. Phan mg dugc thyc hién véi 10 g 2-ethylhexyl
oleate. Diéu kién thyc hién phan trng nhu sau (Ngd Thi Ngoc Han, 2009):

- Luong H,0,: 70% so vai lugng ester.

- Thoi gian: 7gio.

— Nhiét d6 phan tg: 80°C.

- Tbéc do khudy 700 vong/phut.

Két qua sac ki 16p mong cho thdy c6 2 san pham dugc tao thanh sau phan mg. Sau
khi tién hanh sic cot chung t6i thu dugc hai chit tinh khiét c6 gia tri Ry lan luot
bang 0.59 va 0.35 (PE:EtOAc=4:1). Cau trac cta ca hai san pham di dugc xéac
dinh bang pho NMR. Két qua cho thay, tmg vdi chét c6 R,—O 35 tin hiéu cong
huéng & trong khoang 5.39-5.33 ppm (dudi dang mili da) ctia phd 'H va 2 tin hi¢u
& 129.9 va 129.7 ppm trong phé °C dic trung cua hé CH=CH di bién mét, thay
vao d6 14 tin hidu cong huong & 3.41-3.39 ppm trong phd 'H (miii da) va 2 tin hiéu
cong huong & 74.52 va 74.47 ppm trong phd C, DEPT 90 va DEPT 135. Bén
canh do phé DEPT 90 va DEPT 135 con xac nhan su hién dién cta 1 nhom CH
(38.78 ppm), 3 nhom CH; (14.06; 14.00; 10.97 ppm) va 1 nhém carbonyl déc
trung (174.10 ppm). Két qua nay xac nhan vi tri CH=CH trén suon carbon ctia 2-
ethylhexyl oleate da duoc chuyén hoa thanh nhém CH(OH)-CH(OH). Cu tric cua
san pham nay nhu sau:
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OH o

oo

OH

2-Ethylhexyl 9,10-dihydroxyoleate

Dir liéu phd cua 2-ethylhexyl 9,10-dihydroxyoleate (R=0.35, PE:EtOAc=4:1)
nhu sau:

"H-NMR (500 MHz, CDCLy): & 3.98 (dd, J=2.5 Hz, J= 6 Hz, 2H, -COOCH,CH-),
3.55 (d, J=5 Hz, 1H, OH), 3.41-3.39 (m, 2H, CH(OH)-CH(OH)), 2.29 (t, J=7.5
Hz, 2H, -CH,COO-), 2.12 (br, 1H, -COOCH,CH-), 1.63-1.24 (m, 34H, 17CH,),
0.91-0.83 (m, 9H, 3CH).

BC.NMR (500 MHz, CDCly): § 174.1 (C=0), 74.5 (CH(OH)-CH(OH)), 74.5
(CH(OH)-CH(OH)), 66.7 (-COOCH,CH-), 38.8 (-COOCH,CH-), 34.4 (CH,),
33.65 (CH,), 33.6 (CH,), 31.8 (CH), 30.4 (CHa), 29.7 (CH,), 29.5 (CH,), 29.2
(CH,), 29.1 (CHy), 29.1 (CH,), 28.9 (CH,), 25.7 (CHa), 25.6 (CH,), 24.9 (CH,),
23.8 (CHy), 23.1 (CH,), 22.9 (CH), 22.6 (CH,), 14.2 (CHs), 14.1 (CHs), 10.9
(CH3).

Khac v6i trudng hop trén, dbi véi hop chit co Rf—O 59, két qua pho nghiém lai cho
thdy c6 sy hién dién cua hai miii don ¢ 8.15 va 8.07 ppm dic trung cho 2 nhém
formate -OCOH. Thém vao d6 co6 su hi¢n dién cua mot miii da & khoang 4.12-4.08
ppm tuong tng voi 2 proton ciia 2 nhém (-CH(OH)-CH(OCOH)) va mot miii doi
tuong tmg vdi 2 proton cua 2 nhém (CH(OH)-CH(OCOH)). Sy hién dién cua 2
nhom formate tai cac vi tri C vén mang ndi doi cua oleate cang dugc thé hién rd
trong ph6 13C, DEPT 90 va DEPT 135 véi sw xudt hién cua hai tin hiéu ¢ 161.29
va 160.86 ppm bén canh tin hi€u ¢ 174.02 ppm déc trung cia nhém C=0 cua ester
2-ethylhexyl. Tir cac két qua phd nghiém néu trén c6 thé dy doan san pham co
R~0.59 12 hdn hop 2 dong phan vi tri (ti 16 = 1:0.7) ¢6 ciu tric twong tmg nhur sau:

O)Ol\ H [0}
/\/\/\/\(ﬁ\/\/\/\/u\o/\(\/\
OH o
/\/\/\/7))\;\/\/\/\‘\0/\(\/\
(0]

Cac dir liéu phé chinh dugc tom tit nhu sau:

"H-NMR (500 MHz, CDCl;): & 8.15 (s, 1H, CHOCOH), 8.07 (s, 1H, CHOCOH),
4.93-4.92 (m, 1H, OH), 4.12-4.08 (m, 2H, 2CH(OH)-CH(OCOH), 3.99 (dd,
J=2.5Hz, J=6Hz, 4H, 2COOCH,CH), 3.55 (d, J=5 Hz, 2H, 2CH(OH)-CH(COH)),
2.29 (t, J/=7.5 Hz, 4H, 2CH,COO0-), 1.68-1.15 (m, CH,), 0.91-0.82 (m, CHj).
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BC-NMR (500 MHz, CDCLy): § 174.0 (C=0), 161.3 (HC=0), 160.9 (HC=0), 76.6
(CH(OH)-CH(OCOH)), 72.3 (CH(OH)-CH(OCOH)), 38.8 (-COOCH,CH-), 38.7
(COOCH,CH-), 14.0 (CH;), 13.9 (CHs), 10.9 (CHs).

3.2 Tong hop acid béo tw do tir dau phé thai KFC va mé ca

Chat lam dic sir dung trong nghién ctru nay 1a mudi lithium cua cac acid béo co
trong md ca tra, c4 basa va dau an phé thai KFC. Dé tang tinh phan cyc, ting tinh
bén nhiét ciing nhu tinh bén oxy hda, cac vi tri C=C trén mach carbon cua cac acid
beo chua no cling duge bién doi bang phuong phap epoxy hoéa (HO,/HCOOH).
T nguyén liéu dau phé thai KFC (IA = 24.4, chi s6 iod = 9.5), Acid béo 1 duoc
tong hop bang phan tng xa phong héa sir dung dung dich NaOH 40% va sau d6
tiép tuc dugc epoxy hoa bai hé H,O,/HCOOH (Ngb Thi Ngoc Han, 2009). Acid
béo 2 ciing duoc tdng hop tir m& ca tra, ca basa bang phuong phap twong tu.

3.3 Phéi tron

Véi 3 loai dau gbc téng hop duoc chung toi thuc hién phéi tron voi hdn hop acid
béo tu do va dung dich LiOH 10%. Quy trinh phdi trén 4p dung chung cho ca 3
mau md boi tron M1, M2 va M3 nhu sau: hdn hop dau gdc va acid béo tu do duoc
cho vao cbc thay tinh 250 mL c6 ldp hé théng khudy truc. Gia nhiét hon hop dén
100°C va tiép tuc cho dung dich kiém vao. Hon hop duogc khufiy tron & tée do 700-
750 vong/phut & nhiét do tr 110°C- 125°C trong 2 gid va & 150-165°C trong 20
phut thu duoc hdn hop gel dong nhat.

Thanh phan phdi trén cta 3 mau md bdi tron M1, M2 va M3 dugc tom tit trong
Béng 1.

Bing 1: Thanh phén phdi trén cac sian phim m& bdi tron

Thanh phan MAu mé béi tron
1A 0/ LA
(Ti 1¢ % Khoi M1 M2 M3
lugng)
o oz (Acid béo 2/Dau goc 1) (Acid béo 2/Dau goc 3) (Acid béo 1/Dau gdc 2)
Acid béo /Dau goe 69.23 69.23 66.67
LiOH /Déu gbc 84.61 73.00 52.50

Tir két qua phdi tron cho thdy cau trac cua ca dau gbc, acid béo ty do va lugng
LiOH déu anh hudng dén kha ning tao hdn hop gel dong nhat va bén viing. Trong
truong hop mau M1 va M2, cing ti 1& phéi tron véi Acid béo 2 nhung Dau géc 3
can lugng kiém it hon (73%) so v6i trudng hop ding Dau goc 1(84.61%). Két qua
nay co thé duogc gidi thich 1a do tinh phan cyc hon cua Dau gbc 3 so voi Dau
gbc 1. Sy gia tang tinh phan cuc nay 1a két qua ciia viéc dua thém vao khung suon
carbon cua cdc acid béo cac nhom phan cyc (-OH va -OCHO) thoéng qua qua trinh
epoxy hoa. Dleu nay cang thé hién rd trong thanh phan phdi trén ctia miu M3. O
day, ca dau gdc va acid béo tu do déu duoc bién doi cdu trac dan dén lam ting s6
nhom phéan cuc (nhém hydroxyphenyl va nhém OH) nén lugng kiém str dung cang
giam (52.5%). Cac san phdm m& boi tron duoc danh gia chat lugng qua mot s6 chi
tiéu hoa, 1y. Két qua dugc trinh bay ¢ Bang 2.
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Bing 2: Két qua danh gia chit lwgng cic miu mé bbi tron

A . gen Phwong phap Ket qua

Tén chi tidu thir nghiém MI M2 M3
Ham lugng nudce
(% thé lok ché fugng) ASTM D 95-05 - 16 06
Do chiu nhiét BS 3223:1960 KTD KTD KTD
Nhiét 6 nho giot, °C ASTM D 566-02 156 124 134
An mon 14 ddng (100°C, 24 gid)  ASTM D 4048-02 la la la
Ty trong & nhiét do phong ASTM D 70-08 ~ 09094 0.9400

Ham lugng acid tu do
(tinh theo acid oleic, %)
KTD: Khéng tach dau.

ASTM D 128-98 (2008) 4.8 20.2 13.9

Két qua thtr nghiém cho thiy:

Ham lwgng nuwée cua cic mau md bdi tron phu hgp véi gisi han cho phép (Vi
Tam Hué, 2000) va diéu dé can thi€t cho viéc tao thanh cau thé ctia m& boi tron,
gitip san pham co6 tinh 6n dinh tot vé mat co hoc.

P chiu nhiét cia ca 3 miu déu dugc danh gia 1a khong tach dau, ching to ca 3
mau md bdi tron ¢6 tinh dn dinh cAu thé tdt, co kha nang chéng lai sy thay ddi cua
nhiét do va ap luc. Vi 18 d6 cac san pham md boi tron téng hop duoc c6 thé ding
boi tron céc chi tiét may moc lam vi¢c & nhi¢t d6 va tai trong cao.

Nhiét dd chay nhé giot cua 3 san phdm m& boi tron M1, M2 va M3 kha cao, lan
luot 1a 156°C, 124°C va 134°C, kha phu hop véi khoang nhiét do ma md boi tron
gbc xa phong lithium thuong duoc sir dung (tir -60°C dén 140°C), (Tran Van Triéu,
2005). Chinh vi vdy, cac san phim m& boi tron nay c6 thé duoc sir dung dé boi
tron céc chi tiét may c6 nhiét do lam viéc kha cao, trén 100°C.

Mirc d§ dan mon cia ca 3 san pham md bdi tron 1a thap nhat (muc 1a trong bang
so mau an mon tam dong), do d6 c6 thé st dung dé bodi tron cac chi tiét, may moc
bang kim loai.

4 KET LUAN

Bing cac phuong phap tong hop hoéa hoc nhu transester hoa, epoxy hoa va alkyl
hoa Friedel-Crafts, cdu triic mach carbon cia cac acid béo ¢ trong m& ca tra, ca
basa va dau phé thai KFC d3 duoc bién doi thanh cong, tao ra 3 loai dau géc va 2
loai acid béo ty do c6 tinh phan cuc dugc cai thién ro rét. Két qua phéi tron cac
loai dau gdc va acid béo ty do tong hop dugc véi dung dich LiOH di tao ra 3 loai
m& boi tron ¢6 tinh dn mon thap (mic 1a), d6 bén nhiét kha cao (khong tach dau
va nhiét d6 chay giot dat dén 156°C), ¢o thé su dung dé boi tron céc chi tiét may
moc van hanh & nhiét 6 trén 100°C.

Nghién ctru nham hoan chinh quy trinh tong hop ciing nhu danh gia cac chi tiéu
chat luvgng khac, dac biét 1a kha nang phan huy sinh hoc, d6 bén oxy hda,...cla cac
mau md bdi tron nay dang dugc ti€p tuc tai phong thi nghiém.
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