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TONG HQP CHAT HOAT PONG BE MAT CATION
TU MO CA BASA
Nguyén Vé Duy*, Nguyén Trwong Viét Thut, Lé Thi Kiéu Loan*va Buii Thi Biru Hué"

ABSTRACT

The reaction of catfish fat based methyl esters with triethanolamine in the presence of
sodium methoxide as a catalyst resulted in the formation of a mixture of di- and
triesteramines. Quaternization of the formed tertiary amines was accomplished using
dimethyl sulfate as the methylating agent to give the corresponding esterquat. This type of
cationic surfactant proved to possess good emulsifying properties. Epoxidation of the
C=C positions in hydrocarbon chains of unsaturated fatty acid using HCOOH/H.0O>
system led to a clear improvement in the surface activity of the produced surfactant,
mostly due to the change in the product water solubility. The structures of the synthesised
cationic surfactants have been fully characterized based on modern spectrometry
methods.
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Title: Synthesis of cationic surfactants from catfish fat

TOM TAT

Phan ung giita methyl ester cua cdc acid béo co trong mé cd basa voi triethanolamine sur
dung CH3ONa lam chdt xiic téc tao ra hon hop gom mono- va diesteramine. Methyl hoa
hén hop esteramine sir dung tdc nhdn methyl héa la (CHz):SOs tao ra san pham
esterquat. Loai chdt hoat dong bé mat cation nay thé hién kha nang tao nhi rat tot. Bcfng
phuong phap epoxy hoa cdc vi tri C=C trén khung swon carbon cia cac acid béo chwa no
co trong mo ca, kha nang tao nhii cua san phcfm chdt hoat dong bé mat dwoc cdi thién ro
rét, chii yéu do suw thay déi dj tan trong nmuwée cia san pham. Cau tric cac chat hoat dgng
bé mat dwoe xdc nhdn dwa vao céc phwong phap ph5 nghiém hién dai.

Tir khéa: chit hoat dpng bé mdt, tinh phdn hity sinh hoc, acid béo, diu thuwe vit,
esterquat

1 PAT VAN PE

Cac san pham sinh hoc dang thu hut sy quan tdm cua thé gidi, dic biét trong b01
canh thé gigi dang phai d6i dau véi tinh trang can kiét cing nhu van nan vé 6
nhiém méi truong lién quan dén cic ngudn nguyén liéu hoéa thach nhu dau mo,
than da.

Mot trong nhimg san pham sinh hoc dugc dic biét quan tdm hién nay 1a chat hoat
dong | bé mit (HDBM) do nhiing tmg dung rong rai cua ching trong nhiéu linh vyc
doi séng nhu chat tao nhii, chit phan tan, chit diét khuan, chat tay rira, chat tao bot
(Reinaldo et al., 2001),... Chat HPBM sinh hoc (biosurfactant) ¢ thé dugc tong
hop tir dau thuc vat, m& dong vat, c6 kha ning phan huy sinh hoc cao va c6 thé sir
dung thay thé cho cac loai chat hoat dong bé mit téng hop tir ddu mo.

! Truong Pai hoc Can Tho
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Viét Nam c¢6 nhiéu vung nudi ca tra, ca basa, dac biét 1a ¢ dong béng song Ciru
Long (PBSCL). Mbi nam khu vuc ndy san xuit ra khoang 800 ngan tan ca tra va
ca basa nguyén liéu, lugng m& ca khoang 20 ngan tan. Viéc giai quyét ngudn méd
phe thai nay dang 1 méi quan ngai 16n vé van dé méi sinh. Huéng tng dung chu
yéu hién nay cua md ca tra, ca basa la diéu che dau diesel sinh hoc. Tuy nhlen kha
ning tmg dung ngudn m& phé thai nay dé tong hop chit HDBM sinh hoc van con
moi1 mé va chua dugce nghién clru rdng rai trong nudc.

2 PHUONG PHAP NGHIEN CUU

Esterquat, mét loai chdt HDBM cation thé hé mdi dang thu hut sy quan tam trén
thé giéi do kha ning 1am mém vai soi cling nhu kha nang phan huay sinh hoc cao
cia ching (Zainab et al., 1995; Shilpi et al., 2008). Trong nghién ctu nay,
esterquat duoc tong hop qua hai giai doan. Giai doan thir nhét 1 sy transester hoa
methyl ester cia céc acid béo cd trong md cad véi triethanolamine, xuc tac
CH3ONa. Ké tiép 1a giai doan ammonium hoa (quaternization) san phém amine
bo1 tac nhan alkyl hoa CH3)2SO4 Qua trinh tong hop chat hoat dong bé mit cation
tir methyl ester dugc tom tit trong So do 1.

CH;ONa
RCOOCH; + N(CH,CH,OH); ——— 3= N(CH,CH,0OH),(CH,CH,OCOR) +

1 2 3 (Monoesteramine)
(Methyl ester) (Triethanolamine) N(CH,CH,0H)(CH,CH,0COR), +
4 (Diesteraming)
N(CH,CH,OCOR),
5 (Triesteramine)

i (CHy),50,

CH3N*(CH,CH,OH)(CH,CH,OCOR),
CH3N*(CH,CH,0OH),(CH,CH,OCOR)
CH3N*(CH,CH,OCOR);

6 (Esterquat cationic surfactant)

3a,4a,58: R=  ~\ A A NSNS

3b, 4b, 5b R= \/\/\/v\/\/\/\

e}

3¢, 4c, 5¢: R=gdc hydrocaron cua cac acid béo c¢6 trong m& c4 di dwoc epoxy hoa

So d6 1: Tong hop chat HDBM esterquat

Do thanh phan m& c4 basa bao gom hdn hop céc acid béo khac nhau nén dé so bo
khao sat cac diéu kién tong hop ciing nhu xac dinh céu truc hda hoc cua cac san
pham tao thanh chung t6i tién hanh khao sat trén ngudn nguyén liéu ban dau la
acid oleic, mot trong nhiing loai acid béo chiém ti 1¢ cao nhat trong m& c4 basa.
Cac yéu td khao sat bao gom ti 16 mol tac chat phan ng, nhiét d6 phan Gng, thoi
gian phan tng va luong chét xuc tac.

Nham lam thay d6i tinh phan cuc ctia san pham chat HPBM, céac vi tri C=C trén
khung sudn hydrocarbon cuia cac acid béo chua no ¢6 trong md ca dugc epoxy hoa
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sir dung h¢ HCOOH/H202 (Ng6 Thi Ngoc Han, 2010). Tién trinh céc phan ng
dugc theo doi bang sdc ky ban moéng (TLC). San phim dugc tinh ché bang sac ky
cot silica gel. CAu trac san pham duogc xac dinh bang cac phuong phap phd nghiém
hién dai nhu IR, 'H-NMR va ®C-NMR. San pham chat HPBM tdng hop duoc
dugc danh gia chat lugng qua kha nang tao nhi, tri s6 HLB va CMC.

3 KET QUA VA THAO LUAN

M5 c4 basa thu mua ¢ khu coéng nghiép Tra Néc, quan O Mén, thanh phd Can
Tho. Céc dit liéu phd H-NMR, BC-NMR, DEPT duoc ghi trén mdy Bruker
Advance 500 MHz (Vién Cong Nghé, 18 Hoang Quédc Viét, Cau Gidy, Ha Noi).
P dich chuyén hoa hoc, 8, dugc tinh bang ppm; hang s6 ghép cap, J, tinh bang
Hz. Silica gel 60 F2s4 (0.04-0.06), ban méng TLC, acid HCOOH, H202, CH3ONa,
(CH3)2S04 tinh khiét xuat xtr Merck, Dirc. Cac héa chét tinh khiét khac c6 xuat xir
Trung Qudc.

Quy trinh tong quat diéu ché chat hoat dong bé mit cation nhu sau: hdn hop
methyl ester cua cac acid beo (methyl oleate hoac epoxy methyl oleate hoac
methyl ester tong hop tir md cé trong truong hop c6 hodac khong co bién d6i cu
tric bang phuong phap epoxy hoa) duoc khuay tron véi triethanolamine (ti 18 mol
methyl ester: triethanolamine = 2:1) va CH3ONa (3% khdi luong hdn hop phan
tng) & 150°C, 60 cmHg trong thoi gian 150 phut. Hon hgp phan tng sau d6 dugc
1am ngudi dén nhiét 46 phong va dugc pha lodng bang ethyl acetate (EtOAc). Pha
hitu co duge rira 1an lugt véi nude, dung dich NaCl bao hoa, lam kho bang Na2SOq4
khan, loc va c¢6 dudi dung méi thu dugc chat 1ong mau vang nau. Hon hop
esteramine thd duoc tiép tuc pha lodng véi isopropanol (15% so vé&i tong khoi
lugng hdon hop). Dung dich thu duge dugc methyl hoa bang dimethylsulfate (ti 18
mol 1:1) & 55°C trong khoang thoi gian 3 gio. Két thic phan tng luong
dimethylsulfate du dugc cho phan Uimg v61 dung dich NHs 25% (st dung khoang
5% dung dich NHs so v&i khdi lugng hdn hop), sau d6 hdn hop duoc pha loing
bang EtOAc. Pha hitu co duoc rira 1an luot véi nuée, dung dich NaCl bao hoa, lam
kho bang Na2SO, khan, loc va c¢6 dudi dung méi thu duge san pham chit hoat dong
bé mat cation.

Tién hanh sic ky cot hdn hop esteramine thu duoc trong truong hop sir dung tac
chat ban dau 1a methyl oleate thu duoc 2 céu tir c6 Rf = 0.162 va Rf = 0.595
(petroleum ether, PE : EtOAc = 4:1). Két qua phan tich phd IR cho thiy cu tir co
Rf = 0.595 c6 su hién dién ctia mot mili & 1738 cm™ dic trung ciia nhém carbonyl
cta ester. Pho 'H-NMR cho thdy c6 sy hién dién ctia mot miii da trong khoang
5.37-5.32 ppm déc trung cho 2 proton cia h¢ CH=CH, hai mui ba ¢ 4.11 ppm va
2.83 ppm co hang sO ghép cap bang nhau (J = 6 Hz) dac trung cho hé -
OCH2CH:N-. Ph6 3C-NMR cho thay c6 tin hiéu cong huéng ¢ 173.67 ppm dic
trung cia nhom carbonyl va ¢ 130.02 ppm va 129.75 ppm dac trung cua h¢ -
CH=CH-. Tong hop cac két qua c6 duoc c6 thé dy doan ciu tir nay 1a triesteramine
5a. Cac dit liéu phd day du nhu sau:
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Triesteramine 5a: IR: cm™ 3427, 2932, 2862, 1738, 1461, 1172. *H-NMR (500
MHz, CDCls): § 5.37-5.32 (m, 6H, 3-CH=CH-), 4.11 (t, J=6 Hz, 6H, 3-
OCH,CH:2N), 2.83 (t, J=5 Hz, 6H, 3-OCH.CH.N-), 2.28 (t, J=8 Hz, 6H, 3-
CH2C00-), 2.04-1.95 (m, 12H, 3-CH,CH=CHCH2-), 1.61-1.57 (m, 6H), 1.30-
1.25 (m, 60H), 0.88 (t, J=6.5 Hz, 9H). 3C-NMR (500 MHz, CDCl3): § 173.67
(C=0), 130.02 (-CH=CH-), 129.75 (-CH=CH-), 62.45, 53.38, 34.28, 31.91, 29.78,
29.73, 29.67, 29.53, 29.34, 29.32, 29.21, 29.16, 28.99, 27.24, 27.20, 24.94, 22.68,
14.09 (-CHa).

Céac dir liéu phé 'H-NMR, ®C-NMR va DEPT ciia cdu tir tuwong Umg voi
R~=0,162 cho thay day la hon hop cua 2 san pham monoesteramine 3a va
diesteramine 4a.

Nhu vay c6 thé két luan, san pham thu dugc sau phan Gng transester hoa giita
methyl oleate va triethanolamine 1a mdt hon hop gom mono-, di- va triesteramine.

Nham lam thay d6i tinh phan cuc cta phan tir tir d6 thay doi hoat tinh bé mit cta
san pham chat hoat dong bé mit ching t6i tién hanh thuc hién qué trinh epoxy héa
vi tri C=C trén khung suon carbon cua methyl oleate (Ngé Thi Ngoc Han, 2010).
San pham epoxy methyl oleate sau d6 tiép tuc dugc cho phan ung véi
triethanolamine thu dugc hdn hgp gom triesteramine 5b (Rf= 0.461, PE : EtOAC =
3:1) va diesteramine 4b (R¢= 0.096, PE : EtOAc = 3:1). Cac dit liéu phd cua hai
san pham nay nhu sau:

Diesteramine 4b: *H-NMR (500 MHz, CDCls): § 4.14 (t, J=5.5 Hz, 4H, 2-
OCH2CH2N), 3.54 (t, J=5 Hz, 2H, NCH.CH.OH), 2.89-2.88 (br, 4H, oxirane),
2.83 (t, J=5.5 Hz, 4H, 2-OCH2CH2N), 2.73 (t, J=5 Hz, 2H, NCH2CH20H), 2.31
(t, J=7.5 Hz, 4H, 2-CH,COO0), 1.62 (br, 4H, 2-CH>CH.COOQ), 1.63-1.28 (m, 48H),
0.88 (t, J=7 Hz, 6H, 2CHs3). *C-NMR (500 MHz, CDCls): 6 173.73 (C=0), 62.11,
58.93, 57.23 (-CH-oxirane), 57.18 (-CH-oxirane), 56.63, 53.03, 34.19, 31.85,
29.55, 29.35, 29.21, 29.05, 27.84, 27.81, 26.61, 24.84, 22.65, 14.08 (-CHa).

Triesteramine 5b: 'H-NMR (500 MHz, CDCls): § 4.14 (t, J=6 Hz, 2H,
OCH2CH2N), 2.91-2.88 (br, 2H, oxirane), 2.83 (t, J=6 Hz, 2H, OCH2CH:N), 2.29
(t, J=7.5 Hz, 2H, 2-CH>C0OO0), 1.78-1.60 (br, 2H, CH2CH>COO0), 1.49-1.28 (m,
24H), 0.89-0.85 (m, 3H). 3C-NMR (500 MHz, CDCls): 173.63 (C=0), 62.45,
57.21 (-CH-oxirane), 57.16 (-CH-oxirane), 53.38, 34.24, 31.86, 29.56, 29.54,
29.38, 29.22, 29.08, 27.86, 27.84, 26.61, 24.90, 22.66, 14.08 (-CH3).

Hon hop esteramine thu duoc tir methyl oleate trong ca hai truong hop khong duge
epoxy hoa (4a, 5a) va duoc epoxy hoa (4b, 5b) 1an lugt duoc tién hanh methyl hoa
boi dimethyl sulfate tao thanh cac san pham 6a va 6b twong tmg. Pho H-NMR
cta 6b cho théy sy methyl hoa da xay ra tao ra san pham esterquat boi c6 su Xuat
hién cua 2 mii don ¢ 3.62 ppm va 3.59 ppm ddc trung ctia 2 nhom methyl gan vao
2 tdm amine t& c4p. Trong ca hai trudng hop, san pham déu c6 dang chit long
sanh, mau vang niu. Cac san phim nay déu tao thanh hé nhii twong bén vimg
(khong tach 16p sau hon 2 tuan khao sat) khi phdi tron véi nudc va paraffin theo ti
1€ 5% CHBBM + 20% nudc + 75% paraffin.
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Trén co s¢ nhing két qua thu dugc dya trén ngudn nguyén liu acid oleic, chiung
t6i da tién hanh tong hop CHDBM cation tir m& ca basa trong hai truong hop co va
khong c6 bién ddi cdu triic bang phuong phap epoxy héa. Diéu kién tong hop
trong ty nhu trudng hop acid oleic. Trong trudng hop ¢ bién dbi cdu trac bang
qua trinh epoxy hoa, phd H-NMR, BBC-NMR va DEPT ciing xac nhan c6 sy hién
dién ciia ciac nhom methyl gin trén cic tim amine tir cdp. San pham chat HDBM
trong hai truong hop ciing duoc dénh gia hoat tinh bé mat qua kha ning tao nhi.
Két qua nghién ciru cho thiy cac chat HDBM cation tong hop duoc c6 kha ning
tao nhil tdt tuong tu nhu chat HDBM cation dang dugc st dung trén thi truong la
N-cetyl-N,N,N-trimethylamonium bromide (Ha Giit Quéc, 2008). Thanh phan phéi
tron cac h¢ nhii twong nhu sau: 5% chit HDBM cation + 20% nudc + 75%
paraffin. T4t ca cac hé nhil tvong trén déu thudc loai hé nhii twong nude trong dau
(W/O). Tuy déu c6 kha ning tao nhil bén nhung hé nhii twong tong hop tir m& ca
da qua giai doan epoxy hoa tdt hon han hai hé nhil tuong con lai, thé hién qua anh
hé nhil tvong bén cta ba chit HDBM nhin dudi kinh hién vi (Hinh 1). Sy ting
thanh phan wa nudc (vong oxirane) va giam thanh phan ky nuéc (hé -CH=CH-) rd
rang da gop phan cai thién kha ning hoa tan trong nudc ciia chit HDBM, tir d6
nhil tao thanh min mang va bén vimng hon rat nhiéu so voi 2 hé nhii tao boi 2 chat
HDBM con lai. Ngoai tac dung thay d6i tinh phan cuc, sy thay thé cac vi tri C=C
bang céc vong oxirane co thé cling gop phan cai thién do bén cua cdu trac phan tir
chat HPBM, tir 46 gop phan bén virng hoa hé nhii twong tao thanh. Ching toi ciing
da thtr sdc nhiét cac hé nhii twong bang cach thay d6i dot ngodt nhiét do tir 70°C
dén 4°C. Két qua cho thay hién tuong tach 16p cua cac hé nhi trong xay ra khong
dang ké, dac biét 1a hé nhii tuong ph01 tron tir chit HDBM tong hop tir m& ¢4 basa
d3 qua epoxy héa hau nhu khong bién dbi.

(a) (b) (c)
(a) Chit HDBM cation tir ngudn nguyén liéu acid oleic
(b) Chat HDBM cation tir ngudn nguyén liéu md ca basa
(c) Chat HPBM cation tir ngudn nguyén liéu md cé basa da qua epoxy hoa

Hinh 1: H¢ nhii twong nhin dwéi kinh hién vi dién tir (phéng dai 100 1an)

Chi s6 HLB (can bang wa nudc-ky nudc) cua san pham cling dugc so bd xac dinh
theo bicu thirc sau:

HLB =7 + (gia tri HLB cac nhom hao nudc) - (HLB ctia nhom ky nudc)

Dbi voi san pham chit HDBM tong hop tur nguyén liéu acid oleic, két qua phan lap
hai san pham esteramine bang sic ky cot cho thiy thanh phan diesteramine chiém
52.5% va thanh phan triesteramine chiém 47.5% so v&i tong khdi lugng hdn hop
san pham. Hon hop 2 céu tir ndy tiép tuc phan tng véi (CHz)2S04 theo ty 1& mol
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1a 1:1. Néu xem nhu toan bd hdn hop triesteramine va diesteramine da chuyén hoa
thanh san phim 6a (So dd 1) thi chi s HLB cua san phdm 6a duoc xac dinh
khoang 2. Véi gia tri HLB nay chat HDBM s& ¢ kha ning phan tan trong nude rat
it. Piéu nay phu hop véi két qua vé loai nhii W/O cua cac hé nhil twong tao thanh.
Pbi v6i san pham chat HPBM tong hop tir nguyén liéu m& ca tra, ca basa, do
nguyén liéu ban dau chira hdn hop cac acid béo khac nhau nén ching toi chwa thé
xéc dinh ciu trac ciia san pham mot cach chinh x4c, nhung c6 thé dy doan ring gia
tri HLB ctia san pham chat HDBM cation tir m& c4 (san pham 6¢) 1a twong ty nhu
truong hop tong hop tir acid oleic, 13 thanh phan acid béo chiém ti 1& cao nhit
trong mo ca tra, ¢4 basa.

Gia tri sttc cang bé mit cua dung dich nudc cua ghét HDBM 6¢ theo ndéng do xac
dinh duoc nhu sau (Bang 1). Tu day c6 thé két luan nong do micelle té1 han
(CMC) cuia san pham 6¢ la 0.035g/L.

Biang 1: Bién thién sirc ciing bé mit theo ndng dd

Nong d6 (g/L) 0 0.02 0.025 0.03 0.035 0.04 0.045 0.05
Stc cang 0.0439 0.0411 0.0384 0.0375 0.037 0.037 0.037 0.037
bé mat (N/m)

Céc nghién ctru van dang dugc tiép tuc nham hoan chinh quy trinh tong hop ciing
nhu danh gia kha nang phan huy sinh hoc, doc tinh d6i voi té bao cua cic san
pham chat HDBM cation tong hop duoc.

4 KET LUAN

Bang phuong phép transester hoa methyl ester ctia acid béo véi triethanolamine,
chat hoat dong bé mit cation loai esterquat di dugc téng hop thanh cong tir md cé
basa. Panh gia budc dau cho thay san phiam chat hoat dong bé mit nay c6 kha
nang tao h¢ nhii twvong loai W/O bén viing. Hoat tinh bé mit cia san phém duoc
cai thién rd rét khi thay thé cac nhom ky nude C=C bdi cac nhém oxirane wa nudc
bang phuong phap epoxy hoa s dung hé HCOOH/H202. Nhiing két qua nghién
ctru ndy cho thay md ca basa 1a mot ngudn nguyén liéu day tiém nang dé tong hop
chit hoat dong bé mat cation noi riéng va cac loai chit hoat dong bé mat khac
noi chung.
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