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TONG HQP MO BOI TRON SINH HQC TU MO CA TRA,
CA BASA VA DAU THU'C VAT PA QUA SU DUNG

Ngé Thi Ngoc Hén' va Bui Thi Biru Hué"

ABSTRACT

Lubricating oils and greases are the most common technical lubricants. Greases contain
several components of different types which may be classified into three groups: the fluid,
the thickener and the additives. Recent concern for the environmental aspects has led to
reconsider the use of vegetable oils and readily biodegradable synthetic fluids as raw
materials in lubricating grease formulations. This paper presents initial research results
on the synthesis of biolubricating greases from catfish fat and waste cooking oil at the
laboratory scale.
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Title: Synthesis of biolubricating greases from catfish fat and waste cooking oil
TOM TAT

Dau nhét va mé béi tron la cde loai san phdam béi tron phé bién nhdt. Thanh phan chi
yéu ciia mé béi tron bao gom dau goc béi tron, chdt lam ddc va phu gia. Nhitng quan
ngai vé van dé méi truwong trong thoi gian gan ddy dan dén xu hwéng sir dung dau thiee
vt hodc ddu tong hop 6 kha ndng phan hiy sinh hoc trong thanh phan phéi trén cia cdc
logi san phdam mé béi tron. Bai bdo nay trinh bay nhitng két qua nghién citu tong hop mé
béi tron sinh hoc tir mé cd tra, cd basa va dau thiee vit dd qua sie dung & quy mé phong
thi nghiém.

Tir khéa: chit boi tron sinh hoc, mé béi tron, tinh phéan hiy sinh hoc, acid béo,
ddu thuee vit

1 PAT VAN PE

M@ boi tron (sap bdi tron, md bo, lubricating greases) 1a loai san pham c6 nhiéu
dang tu ran cho téi ban long, hinh thanh do sy phéan bd cua céac chét lam dic, dau
bbi tron va cac chat phu gia khac nham tao nén cic dic tinh can thiét cia m& boi
tron (Ortansa Florea et. al., 2000). Tinh cht ciia m& bdi tron phu thudc vao ca dau
gbc boi tron va chit 1am dac (Phan Viét Ptrc, 2007). Thanh phan dau gdc boi tron
chu yéu c6 trong céc loai m& boi tron hién nay 13 dau khoang do dic tinh béi tron
t6t ciing nhu gia thanh ciia né. 'Tuy nhién, do khong c6 kha nang phan huy sinh hoc
(hodc kha nang ty phan huy rat thdp) nén viéc san xuat cling nhu str dung cac loai
dau khoang nay gdy anh huong nghiém trong dén méi truong. Chinh vi vay, cong
ngh¢ san Xuat m& boi tron trén thé gidi gan day co khuynh huéng sir dung cac loai
dau mo dong thuc vat (Myamada, 2006) hodc cac loai dau tong hop dé phan huy
sinh hoc dé lam dau gbc trong cong thirc phdi tron tao ra cac san phim boi tron
(Goyan, R. L. et. al., 1998; Steve Boyde, 2002).

! Khoa Khoa hoc Ty nhién, Truong Dai hoc Céan Tho
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Dong bang song Cuu Long (BPBSCL) la khu vuc chan nu6i va ché bién thuy san
xuit khau thudc loai 16n nhit nuéc, trong do dién hinh 13 ngudn thuy san c4 tra, ca
basa. Hang nim cac nha may ché bién thuy san trong khu vuc ndy thai ra khoang
120 ngan tin m& ca phé liéu. Bén canh d6, mot luong rt 16n dau an da qua sir
dung trong cong nghé ché bién thuc pham ciing 1a mot mbi quan ngai khong nho
cho moéi truong hién nay. Chinh vi vay, viéc nghién ctru tén dung ngudn nguyén
liéu m& ca tra, ca basa va dau in phé thai khong nhimg gop phan giai quyet bai
toan vé& van dé 6 nhiém mai trudng ma con gop phan thuc day phat trién kinh té
khu vuc BDBSCL.

Gan day chung toi d3 nghién ctru téng hop thanh coéng dau diesel sinh hoc
(biodiesel) tir m& ca tra, ca basa va diu an di qua s dung ¢ quy mé phong thi
nghiém (Tran Kiéu Oanh, 2008). Tuy nhién, v4i ngudn dau in phé thai thu mua tai
ctira hang thirc an nhanh KFC (Trung tdm Thuong mai Vinatex, Cén Tho) thi hi¢u
qua tong hop biodiesel rat thap do nguyén liéu c6 chi s6 acid rat cao. Nham phat
trién nhitng két qua nghién ctru tir ngudn nguyen liéu m& ca tra, ca basa cing nhu
nghién ciru hudng tan dung hiéu qua ngudn dau in phé thai KFC chung toi thuc
hién dé tai tong hop m& bdi tron sinh hoc & quy md phong thi nghiém.

2 PHUONG PHAP NGHIEN CcUU

M5 boi tron dugc tao thanh tir 3 hop phan chinh 1 dau boi tron gbe, chat 1am dac
va phu gia. Trong nghién ctru nay dau bdi tron goc dugce str dung 1a biodiesel dugc
bién ddi cdu tric tir nguyén liéu md ca tra, ca basa. Chét 1am dic 1a xa phong
lithium (muébi lithium) ctia cac acid béo téng hop tir dau phé thai KFC. Qua trinh
tong hop san pham md bdi tron bao gdm 3 cong doan nhu sau:

2.1 Cong doan 1: Tong hop diu bdi tron gdc tir m§ ca tra, ca basa

MG ¢4 dugc thuc hién phan tng transester hoa vdi1 methanol & diéu kién thich hop
(Trﬁn Kiéu Oanh, 2008), sau do tién hanh chiét tach va lam khan dé thu duoc
biodiesel tinh khiét. San pham biodiesel thu dugc tir md ca duge bién ddi cau tric
bang phan ung epoxy hoda cac vi tri C=C trén khung sudn hydrocarbon ciia cic
acid béo chwa no c6 trong m& ca. Su gia ting nhém phan cuc trong cau tric s&
gitip lam ting d6 nhdt ciia dau boi tron. Cac phuong trinh phan tng dién ra trong
qua trinh nady dugc minh hoa nhu sau trén khung suon methyl ester cua acid oleic,
mot trong nhing loai acid béo chu yéu co trong md ca:

HCOOH + H,0, === HCO;H + H,0

~ e~~~ COOCH3 + HCOgH —>

WWCOOCHg + HCOOH

Céc yéu to c6 thé anh hudng dén hiéu suat qua trinh epoxy hoa bao gom ti 1& mol
gitta methyl ester va hdn hgp HCOOH/H20>, thoi gian phan tng, nhiét do phan
g, toc do khuay tron hdn hop phan tng,... Trong gidi han cta nghién ctru nay
ching t61 chi tap trung khdo sat ti 1¢ mol HCOOH/H20, va thoi gian phan Ung.
Tién trinh phan tng dugc theo dbi bang sic ky ban méng (TLC). San pham duoc
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tinh ché bang séc ky cot silica gel. Cau triic san pham duoc xac dinh bang cac
phuong phap pho nghiém hién dai nhu IR, *H-NMR va 3C-NMR.

2.2 Cong doan 2: Tong hop chit lam dic tir dau in phé thai KFC

Qua trinh tong hop hai loai chat 1am dic duoc trinh bay trong so do 1. Dau KFC
sau khi dugc loc loai bo tap chit rin dugc xa phong hoéa bé’mg dung dich NaOH.
Hon hop thu dwgc sau phan tng tiép tuc duoc acid hoa bang acid H2SO4 dam dic
thu duoc acid béo ty do (ky hiéu 1a Acid béo 1). Cac yéu t6 dugc khao sat trong
giai doan ndy bao gom lugng NaOH, thoi gian phan tmg, nhiét do phan Gng sao
cho luong acid béo thu duogc la nhiéu nht.

San pham Acid béo 1 sau khi tinh ché so bo duoc tiép tuc bién ddi ciu trac bang
phuong phép epoxy hoa sir dung tac nhan epoxy héa 1a hdn hgp HCOOH/H20- thu
dugc san pham Acid béo 2. Qua trinh thyc hién twong tu trudng hop tong hop dau
gbc. Hai yéu té duoc tap trung khao sat bao gom ti 1¢ mol HCOOH/H202 va thoi
gian phan ung. Tién trinh phan tng dugc theo ddi bang sic ky ban mong (TLC).

Diu | Log | Dau |NaQ H:SQs HCOO.
KEC nguyén ~| Acid béo 1 H,0 > | Acid béo 2
liéu

So d6 1: Tong hop chit 1am dic tir ddu phé thai KFC

2.3 Cong doan 3: Phoi tron

Hai mau m& béi tron duge tong hop bang cach phdi tron dau goc va 2 loai acid béo

tong hop duoc nhu sau:

~  MAiu mé bdi tron M1: Phdi tron gitta dau goc véi xa phong Li ciia acid béo 1
(hon hop Acid béo 1 va dung dich LiOH 10%)

- MAiu mé boi tron M2: Phdi tron gitta dau gdc véi xa phong Li ciia acid béo 2
(hon hop Acid béo 2 va dung dich LiOH 10%).

Céc yéu t6 co thé anh huong dén chit luong san pham md boi tron bao gom: ti 18
phéi tron gitra dau géc va chat 1am dic, thi tu phéi tron, nhiét do phéi tron, toc do
khudy tron hdn hop, thoi gian khudy tron,... Trong gidi han nghién ciru nay ching
t6i chi budc dau khao sat ti 1& gitta lwong dau gdc va chat 1am dic (lwong acid béo
tu do va lugng kiém st dung). Cac yéu té nhu thoi gian, nhiét do va téc do khudy
tron dugc gilr cb dinh.

Chat luong san phim md boi tron tong hop duoc danh gia chat lugng qua mot sb
chi ti€u hoa, 1y nhu ham lugng nude, do chiu nhiét, nhiét dd nho giot, an mon tam
dong, ham lugng acid béo tu do va ti trong.

3 KET QUA VA THAO LUAN

Dau an di qua st dung thu mua ¢ nha hang KFC, siéu thi VINATEX, Pai 1§ Hoa
Binh, thanh pho Can Tho. M& ca tra, ca basa thu mua & khu cong nghi¢p Tra Noc,
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quan O Mén, thanh phé Can Tho. Chét lwong clia san pham m& boi tron dugc xac
dinh tai Trung tdm K§ thuat tiéu chudn do luong chat lwong 3, TP Hd Chi Minh.
Céc dir liéu phdé H-NMR, 3C-NMR, DEPT duoc ghi trén may Bruker Advance
500MHz (Vién Cong Nghé, 18 Hoang Qudc Viét, Cau Giay, Ha Noi). Do dich
chuyén héa hoc, 8, dugc tinh bang ppm; hang s6 ghép cip, J, tinh bang Hz. Silica
gel 60 Fzss (0.04-0.06), ban méng TLC, acid HCOOH, H,0; tinh khiét xuit xu
Merck, Pirc. Cac hoa chét tinh khiét khac c¢6 xuat xi Trung Qudc.

3.1 Tong hop diu gbc tir md ca tra, ca basa

M& c4 duoc thue hién phan Gng transester hoa véi CH3OH xuc tdc KOH. Dbiéu
kién phéan trng nhu sau :

- Luong KOH: 2% so v61 nguyén liéu

- Luong CH30H: 20% so v&i nguyén li¢u

- Thoit gian phan tmg: 120 phat

- Nhiét do phan tng: 60°C

~ Téc d6 khudy: 600 vong/phit

Sau phan tng tién hanh tach chi,ét thu dugc san pham methyl ester thd. Tiép tuc
raa Véi CH3COOH 5%, nudc cat va dung dich NaCl bao hoa, sau d6 dugc lam
khan bing Na2SO4 khan, loc thu duoc hdn hop methyl ester (biodiesel).

San pham methyl ester sau d6 duoc epoxy héa véi hé HCOOH/H202. Phan tng
dugc thyc hién voi 10 gram methyl ester. Cac yéu t6 ¢6 dinh bao gdbm HCOOH
(13% so véi methyl ester), nhiét d6 phan tng 1a 50°C, téc do khudy 1a 700
vong/phiit. Cac ti 16 mol HCOOH/H,0; khao sat bao gom 1:6; 1:8 va 1:10. Cac
khoang thoi gian khao sat bao gom 4 gio, 5 gid, 6 gid va 7 gid. Muc do chuyén
hoa ciia phan tng duoc danh gia dua trén sic ky ban mong véi hé dung moi giai ly
la petroleum ether:ethyl acetate = 1:1. Két qua tim duoc diéu kién epoxy hoa nhu
sau:

- Luong HCOOH: 13% so véi nguyén li¢u
- Ti I¢ mol gitta HCOOH/H202 = 1:10

- Thoi gian phan Gng: 6 gio

- Nhiét d6 phan tng: 50°C

- Téc d6 khudy: 700 vong/phit.

Do thanh phén md cé tra, ca basa chira nhiéu loai acid béo khac nhau nén dé xac
dinh cdu tric cta san pham tao thanh sau qua trinh epoxy hoa chung toi thuc hién
qua trinh epoxy héa trén tac chat ban dau l1a methyl ester cua acid oleic, mot trong
nhiing acid béo khong no hién dién nhiéu nhét trong m& ca. Ap dung cac diéu kién
t6i ru vé ty 1é mol phan Gng, nhiét d6 va thoi gian phan tmg d3 tim duoc thi hiéu
suat phan tmg tong hop epoxy methyl oleate sau khi qua cot véi hé dung moi giai
ly PE:EtOAC = 9.5:0.5 13 36.95%. San pham 1a chat léng mau vang nhat, co
Rt = 0,48. Ciu trac cua san pham nay di duoc xac dinh bang phd NMR theo d6 tin
hiéu cong hudéng & trong khoang 5.0-5.5 ppm (duéi dang miii da) cua phd H dic
trung cho hé -CH=CH- va 2 tin hiéu & khoang 130 ppm trong phd 3C dic trung
ctia -CH=CH- d3 bién mét, thay vao do 1a sy hi¢n dién cua vong oxirane dugc xac
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nhan bai tin hiéu cong hudng & 2.89 ppm dic trung cho 2CH trong phd H va 2 tin
hiéu cong hudng & 57.15 va 57.11 ppm trong phd 3C, DEPT 90 va DEPT 135 dic
trung cho 2CH ctia vong oxirane. Bén canh d6 phdé DEPT 90 va DEPT 135 con
xac nhan sy hién dién cua 14 nhom CH2, 2 nhom CHs va 1 nhém carbonyl dic
trung. Céc dir liéu phd cu thé nhu sau: *H-NMR (500 MHz, CDCls): & 3.66 (s, 3H,
OCHpg), 2.89 (br, 2H, vong oxirane), 2.30 (t, J=7.5 Hz, 2H, RCH>C(O)OCHy),
1.64-1.24 (m, 26H, 14CHy), 0.88 (t, J=7 Hz, 3H, RCH2CH3). *C-NMR: 174.15
(C=0), 57.15 (-CH-oxirane), 57.11 (-CH-oxirane), 51.33 (OCHs), 34.06
(-CH2C(O)OCHpg), 31.83 (-CH2-), 29.52, (-CH>-), 29.50 (-CH2-), 29.31 (-CH>-),
29.18 (CH2), 29.14 (-CH2-), 29.02 (-CH2-), 27.84 (-CH-), 27.80 (-CH2-), 26.58
(-CH2-), 26.54 (-CH2-), 24.90 (-CHz2-), 22.62 (-CH>-), 14.01 (-CH2CHs).

Tat ca nhitng dir liéu phd nghiém néu trén cho thdy san pham thu duoc sau qua
trinh epoxy hoa methyl oleate c6 cau truc nhu sau:

NSNS S COOCH;
@]

Két qua nay xac nhan trong truong hop thuc hién qua trinh epoxy hoéa hon hop
methyl ester ctiia cac acid béo c6 trong md cé tra, ca basa, san phém thu duoc sé€ la
hdn hop methyl ester trong d6 cac vi tri bat bao hoa trén khung suon carbon ciia
cac acid béo chua no s€ dugc epoxy hoa thanh cac vong oxirane. Qué trinh nay
khong nhitng gitp cai thién tinh phan cuc ma con 1am ting tinh bén nhiét, bén oxy
hoa cuia dau gbe tong hop duoc.

3.2 Tong hop acid béo tw do tir diu phé thai KFC

Dau nguyén liéu KFC (chi sb acid, IA = 24.4, chi s6 iod = 9.5) dugc hoa tan trong
ethanol va thuc hién phan rng xa phong hoa véi NaOH. Phan ting duoc thuc hién
& nhitng diéu kién khac nhau vé luong NaOH, thoi gian va nhiét do. Hon hop sau
phan tng dugc dé ngudi thu dugc xa phong thd. Tiép theo hoa tan xa phong bang
nudc cat & nhiét do phong, sau d6 cho tir tir HSO4 dam dac vao dén pH khoang
2-3. Hon hop s& tach 16p. Phan acid béo nhe hon nudc s& ndi 1én trén. Cho thém
dung mdi petroleum ether vao dé hoa tan acid béo. Sau d6 cho hdn hop vao phéu
chiét, chiét 1y 16p hiru co. Rira 16p hitu co 1an luot véi nudce, dung dich NaCl bao
hoa, 1am khan bing NaSO4, loc va ¢6 dudi dung méi thu duoc Acid béo 1.

Dé khao sat anh huong cta lwong NaOH sir dung, chung t6i thuc hién phan (g xa
phong hoa véi 10 gram dau nguyén liéu KFC. Lugng C2HsOH sir dung 1a 60% (so
v6i dau nguyén ligu). Phan ting dugc thuc hién ¢ 60°C trong thoi gian 60 phut, toc
d6 khudy tron 13 700 vong/phut, thay d6i lwgng NaOH lan luot ¢ cac gia tri 35%,
40%, 45%, 50% va 55% so véi lugng nguyén ligu. Két qué dugc trinh bay trong
bang 1 va hinh 1.

Biang 1: Anh huéng ciia lwong NaOH dén lwgng Acid béo 1 tao thanh

% NaOH 35 40 45 50 55

Khéi lugng acid béo 1 (g) 856 892 948 898 883
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Hinh 1: Anh huéng ciia lugng NaOH dén lugng Acid béo 1 tao thanh
Tir day cho thay lwvgng NaOH can thiét trong giai doan xa phong hoa 1a 45% tuong
ing lugng Acid béo 1 thu duoc la nhi€u nhat (9.5 gram). Bang cach khdo sat
twong tu, ching t61 tim dugc thoi gian thich hgp dé thuc hién phan ing xa phong
hda-acid hoa dau phé thai KFC moét cach hiéu qua la 60 phat (Bang 2, Hinh 2) va
nhiét do 1a 70°C (Bang 3, Hinh 3).
Tom lai, diéu kién tong hop Acid béo 1 tir ddu an phé thai KFC nhu sau:
- Luong NaOH: 45% so véi dau nguyén liéu
- Thoit gian phan trng: 60 phut
- Nhiét d6 phan ung: 70°C
- Lugng dung mo6i C2HsOH : 60% so véi nguyén li¢u
- Téc d6 khudy: 700 vong/phiit.
San pham Acid béo 1 sau d6 duoc tiép tuc epoxy hoa str dung tac nhan epoxy hoa
la hon hgp HCOOH/H20> theo phuong phap tuwong tu nhu trong truong hop tong
hop dau goc (Muc 3.1) thu dugc Acid béo 2.
Bang 2: Anh hwéng ciia thoi gian phan g

Thoi gian (phut) 30 60 90 120 150

Acid béo 1 (g) 8.32 9.48 9.15 8.83 8.39

Bang 3: Anh hwéng ciia nhiét d phan ng
Nhiét do (°C) 50 60 70 80 90
Acid béo 1 (g) 8,60 9,48 9,6 8,38 8,32
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Hinh 3: Anh hwéng ciia nhiét d9 phan ng
3.3 Phoi tron
Quy trinh phéi t}rcf)n hai lqai mé boi tron M1 v M2 duoc thuc hién nhu sau: Hon
hop phan ng gém dau goc va acid béo tw do (Acid béo 1 hodc Acid béo 2) dugc
cho vao coc 250 mL, tiép theo 1a dung dich LiOH 10%. Nang nhi¢t d6 phan ung
Ién 110-112°C trong khoang 1 gi¢ sau do6 tang nhiét do 1én 165-170°C va duy tri ¢
nhi¢t d6 nay trong khoang thoi gian 10 phut. Téc do khuay trén tu 700-730
vong/phut. Két qua thu dugc nhu sau:
Phéi tron miu bdi tron M1: Ddi véi trudng hop nay luong dau gbe va chat lam
dac tim dugc cho mau san pham boi tron theo danh gia cam quan t6t nhat nhu sau:
Luong Acid béo 1: chiém 64.28% so v6i dau goc
Dung dich LiOH 10%: chiém 25% so v&i dau goc
San phém c6 mau vang nhat, mém, bong min, khong bi tach dau sau hon 2 tuan trix
mau.
Phéi tron m& bdi tron M2: O trudng hop nay diéu kién phdi tron tao mau san
pham theo danh gia cam quan tot nhat nhu sau:

Luong Acid béo 2: chiém 54.28% so véi dau goc
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Dung dich LiOH 10%: chiém 25% so v&i dau gc

San pham M2 c6 mau vang hoi sdm hon so véi mau M1 nhung tron, dic va bong
min hon; Khéng bi tach dau sau hon 2 tudn trit mau. Mat khac, véi viéc st dung
Acid béo 2 phan cuc hon trong cong thirc phdi tron dan dén giam luong acid béo
sit dung (tr 64% giam con 54%) dong thoi qua trinh phdi tron ciing dién ra dé
dang hon, san pham c6 do béi tron cao hon va béng dep hon mau M1. Mau mé& boi
tron M2 duoc tién hanh danh gia chat luong qua mét sb chi tiéu hoa, 1y. Két qua
duoc trinh bay trong bang 4.

Két qua thir nghiém cho thiy san phdm md boi tron M2 ¢6 nhiét do nho giot khé
cao (185°C), khéng tach dau nén sir dung thich hop dé béi tron cho cac chi tiét
may maoc co6 nhiét d6 1am viéc cao (thap hon nhiét d6 nho giot khoang 10°C). Khi
tang ham luong Acid béo 2 tir 54.28% 1én 59% thi san pham thu dugc dic hon va
nhiét d nho giot cling tang tuong tng, tur 185°C dén 187°C. Nhu vay, co thé diéu
chinh ti 1& phdi tron gitta dau gdc va chat lam dic dé thu duoc san pham md boi
tron ¢6 ddc tinh phu hop cho muc dich stir dung cu thé. Ngoai ra, muc do an mon
clia san pham M2 so voi thang so mau dn mon 14 dong 1a thap nhét (1a), do d6 ¢
thé str dung dé boi tron cac chi tiét may moc bang kim loai.

Bang 4: Panh gia chit lwong miu m& boi tron M2

Tén chi tiéu Ptt}lllllror?ggh? él;p Két qua
Ham lugng nudce, % thé tich/khoi lugng ASTM D 95 - 05 0.5
D6 chiu nhiét BS 3223:1906 Khéng tach dau
Nhiét do nho giot, °C ASTM D 566 — 02 185
An mon 14 dong, (100°C, 24 gio) ASTM D 4048 - 02 la
Ti trong & nhié¢t d§ phong ASTM D 70 -03 0.9105
\ : 0
Ham lugng acid tu do, % ASTM D 128 — 93 6.2

(tinh theo acid oleic)

Chung t6i cling dé thur sir dung dung dich NaOH 10% thay cho dung dich LiOH.
Két qua cho thay phai can dén 33.33% dung dich NaOH va 66.67% Acid béo 2 (so
v6i dau goc) moi c6 thé thu duoc hdn hop gel ddng nhét. Tuy nhién danh gia cam
quan cho thiy san pham trong truong hop st dung NaOH c6 mau vang dam va

mém, kém tron bong hon so voi cic miu san pham trong truong hop st dung
LiOH.

4 KET LUAN

Hai miu m& boi tron da dugc tong hop thanh cong tir md ca tra, ca basa va dau an
phé thai KFC. Cac thong sé6 Hoa, Ly cua san pham md boi tron M2 (duoc phdi
tron tir dau gdc tong hop tir md ca tra, c4 basa va chat lam dic gém acid béo tong
hop tir dau phé thai KFC va dung dich LiOH 10%) cho thdy nhiét d6 chay giot kha
cao va khong tach dau, tinh dn mon rat thap nén phu hop cho muyc dich boi tron cac
chi tiét may moc van hanh & nhiét do cao. Viéc bién doi céu tric khung sudn
carbon cua cac acid béo bang phuong phap epoxy hoa don gian nhung hiéu qua
cao, giip lam tang do bén nhiét ciia san pham m& boi tron. Nghién clru nham hoan
chinh quy trinh tong hop ciing nhu danh gia hiéu suat tong hop va kha nang phan
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hty sinh hoc cua san phém dang dugc tiép tuc thyc hién. Bén canh do, nghién ctru
stt dung xa phong nhom thay cho xa phong Li cling nhu bién dbi cdu triic suon
carbon cta cac acid béo bang phan tGng alkyl hoa Friedel-Crafts dang duogc trién
khai tai phong thi nghiém.
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