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ABSTRACT

The results of the synthesis of hydrosoluble polyester used for anodic electrodeposition
coating from Viet Nam'’s tung and soybean oils are represented in this article. The oil fatty acids
characteristic indexes were determined by gas chromatography method with the use of mass
spectrophotometer as detector. The molecular weights of polyester were determined by gel
permiation chromatography method. The formation process of polyester was studied by infrared

spectrum. The changes in viscosity and conductivi

ty of polyester solution in water with change in

PH value were studied. The distribution of colloid particles size in solution of pH = 8.2 was

determined.

I-MO DAU

Son dién di ra doi va ldn ddu tién dugc ing
dung trén qui mo cong nghiép cho son 6 t6 cia
hing 6 16 Ford vio nhiing nam 60_cha thé ky
XX. Ngay sau d6 nd da phat trién nhanh chéng
¢6 tinh chit budc ngodt trong cong nghé son
phit bdo vé kim loai. Quéd trinh tao mang son
di¢n di dua trén hi¢n tugng dien di, dien phan va
dién ket tiia clia chét tao mang trong dung dich
nudc lén bé mat kim loai khi cho dong dien mot
chi€u chay qua. Trong phuong phép son dién di
anot, dé tao dugc hé tan hay phan tén trong nudc
thudng ding cdc oligome cé nhiéu nhém phan
cuc. Dang thudng ding nhdt Ii cdc nhya c6
nhém cacboxylat. Trong dung dich, cdc nhua
nay phan li tao ra cdc macroanion:

RCOONH, —» RCOO + NH,*

Trong bé son, dudi tic dung cha dien
truong, cdc macroanion chuyén dich vé dién cuc
anot. Trén anod xay ra qué trinh dién phan nwéc
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va dién két tha chat tao mang len bé mat kim
loai:

2H,0 - O, + 4H" + 4e’
RCOO + H' - RCOOH
2RCOO" — R-R + CO, +2¢

Co ché clia phuong phép son dién di d duoc
nghién ctu [1, 2]. Dén nay c6 rdt nhiéu ho
polyme dé dugc téng hop diing Iam son dién di
nhr copolyme styren va anhydrit maleic este
ho4 bing ancol [3], polyeste bi€n tinh déu dau
tuong [4], asphalt-polystyren [5], epoxy acrylic
[6], polyimit [7], nhua epoxy [8], nhua
metacrylic epoxy [9]. Son dién di ¢6 nhiéu vu
diém ndi bat so v&i cdc phuong phdp son khic
nhu d6 bam dinh cao, d6 chéng an mon tot,
mang son dong déu, d¢ che phi 6t (k€ ci nhitng
g6c khudt rt nho)... Chit tao mang dugc phan
tdn trong dung moi nuéc nén giam nguy co chdy
n6, 6 nhiém méi trudng.

G Viet Nam, son dien di duge nghién cifu



chua nhiéu, trong khi nguén nguyén liéu diu
thuc vat trong nudc rit phong phd. Dac biét
nhitng nam gin day, viéc wéng va ch€ bi€n cac
cdy c6 ddu phdt trién nhanh chéng ké ci s6
lrong gidng, dién tich trdng va nang suit [10].
Hon nifa, nganh cong nhgiép san xudt va lp rdp
6to phat trién tat y&u ddi hoi sy dép ng cla
cong nghe son dién di. Vi vy, viéc nghién cifu
téng hop chat tao mang son dién di trén co s&
ddu thuc vat trong nudc 1a cin thiét.

11 - KET QUA VA THAO LUAN

Hoa chit, dung cu, thiét bi nghién ciru

Diu trdu Viét Nam (mau vang dam), ddu
- dau tuong Viét Nam (mau vang nhat), anhydrit
phtalic (AP) >98% (Merck), Anhydrit maleic
(AM) >98% (Merck), pentaerytrit (PEN) >98%

(Merck). Na,CO; (Trung Qudc), NH,OH 25%
(Trung Qudc), khi tro nito, dung dich BF, 12%
trong metanol (Merck), céc axit (Aldrich): axit
pentadecanoic, axit panmitic, axit stearic, axit
oleic, axit linoleic, axit linolenic, axit o-
eleostearic, binh phan vng ba ¢4 1 lit, sinh han,
mdy khudy, mdy do pH HI 8424-Hanna, mdy do
d6 din dién CONSORT C831, mao quan do do
nhét, mdy ghi phd héng ngoai Nicolet 6700 FT-
IR Spectrometer, thiét bi sic k§ GPC for class
(SHIMADZU), thiét bi phan tich kich thuéc hat
LS Particle Sizze Analyzer 3.00.40, mdy sic k¥
khi khéi phé 5989BMS.

Cic chi s6 axit, chi s6 x& phong ho4, chi s6
iot chia ddu tréu va ddu dau twong Viét Nam
duge xdc dinh theo cdc tiéu chudn Viét Nam
TCVN 2639-1993, TCVN 2633-1993, TCVN
2634-1993 thu dwoc két qua trong bang 1.

Bdng I: Két qua xac dinh cdc chi s6 clia ddu thue vat

. ya Chi s6 axit, Chi s§ xa phong hod, s
Loai diu mgKOH/g mgKOH/g Chi s6 iot
Piu twong 4,75 187 135
Tréu 13,12 195 156

Axit trong ddu thuc vat duge phén tich bing
phuong phép sic ky khi khéi phd. Chuyén cdc
axit trong ddu vé dang din xudt metyleste c6
nhiét dé soi thip dé phit hop vii phuong phédp
sic ky khi. Trong ddu thuc vat khong cé axit
pentadecanoic nén chon axit n2y 1am chét chudn
noi, qui dién tich pic cia chat chuin n¢i 1a
100%. Ti 1¢ dién tich pic bang ti 1& véi lugng
chat ra khoi cot sic ky nén ta ¢6 cong thirc:

A G o o =Sxy
Ax C:: Ao

Trong do6: A,, A,, C,, C, tuong ting 1a dién tich
pic vd néng do clia chdt X trong miu chudn vd
mau phan tich.
%Axit béo X trong diu =

(Cx trong mﬁu)/(EC axil trong dﬁu) x 100%

Chudn bi miu chuidn va miu phag tich theo
[11]. Ché€ d6 chay sdc ky khi: lﬁ'ﬁu bom
vio cot, 1 pl; cot trung tinh HP5SM3; pha dong,
khi heli; t6c d6 dong, 1 ml/phit. K&t qua phin

tich ddu trdu va ddu dau twong dugc biéu thi
trong bang 2.

Thanh phin chinh clia déu trdu 13 axit hiu
cd a-eleostearic ¢6 ba lién k&t doi lien hop nén
c6 kha nang phan \ng cao, d& tham gia phin
ing Diels-Alder va dé& phan (ng tring hop nhiét
nén dé bi gel hod san phdm khi tién hanh phan
iing & nhiét d6 cao. Thanh phin chinh ciia ddu
dau tuong 12 axit linolenic ¢ ba n6i doi khong

“lién hop nen it bi gel hod sin phdm k€ ca khi

ti¥n hanh phan dng ¢ nhiét d6 cao. Viéc phéi
tron ddu trfu véi ddu dau tuong theo mot ti 1&
phit hop sé& han ché gel hod sin phim vi ting
tinh chat clia mang son.

Téng hop chit tao mang

Qua trinh téng hop chét tao mang duge thuc
hién bang phuong phdp ancol phan ddu thyc vat
bing PEN. Este hod san phdm ancol phan bing
hén hgp AP va AM. Cho vao binh cdu ba c6 ddu
dau tuong, ddu trdu, PEN, lip sinh hin va théi
khi tro nito vdo binh phan ing, nang nhiét do
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lén 180°C. Them ti€p xidc tdc Na,C0, san ds 1€n tan 6t trong cép,

nang nhiét d6 len 240+5°C, Duy tri nhiet d¢ nay Them tigp 30 gam AM va 100 gam AP gj
dén khi hén hop phan ing tan trong con theo nhi¢t d¢ 24045°C dey khi chi s6 axit cia nhy
l& 1 gam san phim trong 10 m] ¢on, Trong qu4 dat 7043 mgKOH/gam. Lay may polyeste xi
trinh nay xiy ra phdn tng ancol phan ciha day dinh kh6i lrong Phan t&r bing phurong phip s
thuc vat bing pentaerytrit. Sin phdm cia phan  ky GPC va ghi phd héng ngoai thu dugc ket qui
g alcol phan chia nhi¢u nhém chitc hidroxyl  hinh 1 v3 2.

Bdng 2: Két qud phan tich axit béo trong dau thyc vat

Cs
mg/m]

T Ave, Molecular Weighl('l“otnu e

Number—A.M.W.(Mn) L1164
- Weight-A M.W.(Mw) 29,583
Z-AMW.(Mz) . 181,569
* (Z+1)>-AMW.(Mzy 368,21}
Mw/Mn : 2541518
Mv/Mn H 0.00000

Mz/Mw : 6.13759

Te sic d6 GpC thdy khai lugng phan cm), dao dong bat dsi Xing cha phém CH,
trung binh khéi cfia nhua Mw = 29,6.10°dvC, trong géc axit béo; v(2854 cm’), dao dong clia
d0 da phan tin Mw/Mn = 25,4. Trén phé héng  phem CH, ciia ankan trong géc axit va CH,0H
ngoai clia polyeste thay c4c vach phé dic trimg trong phan i glixerin vj pentaerytrit chua phin
V(3478 cm™), nhém OH cla alcol va cacboxylic ting estéw; V(1735 ecm™), dao dong cita nhém
dang dime; v(3008 cm™), nhém =C-H cita g6 C=0; w742 cm™), nhém C-(CH,),-Ckhin > 4
axit khong no trong diu va tro@iAM; v(2925 trong géc axit béo va clia nhan thom cga AP. Tix

e 2
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phd héng ngoai va kh6i luong phin t clia san
phdm thdy ring di xdy ra phan ing este hod
gifta san phdm cia phan tng ancol phan vdi AP
vi AM.

Trong cling diéu kién phan tng, théi gian
phan ng va chi s§ axit cia san phdm khi k&t
thic phan tng véi tai lieu [12] n€u chi dung AP
lam tic nhan phin ing este hod ddu lai (déu lai
¢6 ham luong ndi d6i khong lién hop it hon réat
nhiéu so vdi ddu trdu) thi khéi lugng phén o chi
dat dén khoang 2000 dvC, trong khi dimg hén
hop AP vi AM lam tdc nhan este hod hén hop
ddu trdu va ddu dau tuong thi khdi luong phan tir
dat dén khodng 29000 dvC diéu d6 ching (6 da

xay ra phan tmg Diels-Alder gita AM véi gbc
axit béo cua ddu thuc vat, dac biét la gbc axit
béo trong diu trdu. Mat khic ddu trdu c6 kha
nang tu tring hop theo phan tmg Diels-Alder.
Cic phan (ng ndy lam tang nhanh khoi lugng
phan tir cia polyeste.

Phan tng khong hoan toan giifa sin phim
cha phéan Ung ancol phan va anhydrit clia axit
hai chifc tao ra polyeste c6 cic nhém cacboxylic
va nhém hydroxyl ty do trén mach, cic nhém
chic ndy s& 1am cho polyme c6 thé tan trong
nudc sau khi duoc trung hod bing baza. Dung
dich polyme trong nudc duge sir dung 1am son
dién di anot.

Tite STAPAM

KTransmittants

o
Nicolet 8700 FT-IR Spectomese:

Hinh 2: Phé hdng ngoai ctia polyeste

Khao sit mot s6 tinh chat cia dung dich keo
polyeste trong dung mdi mréc

Viéc khéo sit ciu tric va kich thudc hat
keo, pH, d6 nhét, d¢ din dién cia dung dich
chdt tao mang son dién di rit quan trong, chiing
lien quan dé€n dien dp son, 46 6n dinh cha dung
dich chét tao mang, d¢ day mang, cic tinh nang
co Iy clia mang va kha nang chéng an mon cila
mang son. Polyeste téng hop dugc & trén trung
hoa bing dung dich NH,OH. Néng do cia
polyeste trong dung dich 1a 10%. Két qua khao
sit vé bién déi do nhdt, d6 din dién cia dung
dich theo pH dugc biéu thi trong hinh 3.

Tren hinh 3 cho thay d6 dén dién cia dung
dich tang lén khi tang ddn d¢ pH cua dung dich.

Diéu d6 c6 thé 1i giadi l& do luong nhém
cacboxylic trong polyeste bj trung hoa tao ra céc
nhém cacboxylat va ion amoni phén tir mang
dién trong dung dich tang ddn. Tuy nhién, khi
dung dich c6 pH > 8,8 thi viéc thém chat dién li
y&u NH,OH vao dung dich chi lam ting chdm
do din dién. Nguyén nhin la do s6 nhém
cacboxylic dd dugc trung hoa gin nhu hoan toan
nén cic trung tAim mang dién trén mach polyme
khong tang. Vi vay, d6 nhét cia dung dich gidm
nhanh & pH < 8,5 va gidm cham hon & pH > 8,5.
Theo [4], d6i véi he son dién di anod tdng
hop bing phuong phép trén thi diéu kién tao
mang thuan lgi nhat & pH ~ 8,2. Khio sdt phan
bd kich thudc hat keo trong dung dich chat tao
mang & pH = 8,2 thu dugc két qua trong hinh 4.
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Hinh 3: Bién thién do nhét, do din dién clia dung dich theo pH
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Hinh 4: Phan b6 kich thudc hat keo trong dung dich polyeste & pH = 8,2

Trén hinh 4 cho thdy sy phan b6 kich thudc
hat trong dai rdt nho, tir khodng 0,100 pum dén
0,200 pm, v6t khoing 80% tir 0,112 um dén
0,154 pm. Kich thudc cdc hat keo phan bs déng
déu s& trinh dugc hién tuong keét tia cuc bo khi
son, dong thdi lam cho mang son déng déu, tang
d6 bong va kha nang chéng an mdn. Dung dich
polyme thu dugc ¢6 céc tinh chat dip img yéu
ciu cho vi¢c nghién citu qud trinh son dién di
anot.

11 - KET LUAN

ba nghien ciu thanh phin céc axit bép trong
ddu trdu va ddu dau twong Viét Nam thu dugc
két qua thanh phdn chinh clia ddu trdu 13 axit o-
eleostearic (80%), thanh phdn chinh ctia ddu dau
twong 12 axit linolenic (51%). Nghién citu qu4
trinh tng hop nhua polyeste bién tinh ddu dau
tuong va ddu trdu Viet Nam béng phuong phdp
ancol phin sau d6 este hod sin phim ancol phan
bing hén hgp AP va AM. Xéc dinh kh6i lrong
phan tif clia sin phdm thu dugc bing sic k¢
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GPC véi két qui Mw =~ 29.000 dvC. Khio sét
phd héng ngoai ctia san phdm da ching minh
cdc vach phd dic tnmg cda san phdm. Trong
qud trinh téng hop x4y ra cdc phan g este hoa,
phan iing Diels-Alder, phan itng tring hop ddu.
Khio xdt sir bién ddi do nhét, do din dien cia
dung dich polyeste trong nudc theo pH thdy khi
ting ddn pH thi do nhét gidm vi do dan dien
tang. Khio sit sy phan b§ kich thudc hat keo
thu duge kich thuéc hat déng déu khoing tir
0,112 pm dén 0,154 pm. Tix nhiing tinh chat ciia
dung dich nhua polyeste trong nudc cé thé
nghién cifu ti€p qu4 trinh tao mang son dién di
anot.
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