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NGHIEN CUU BIEN TINH DAU HAT CAO SU VA NHUAEPOXY PE CHE TAO
SON BOT
TS. Huynh Thi Ciic
Truong Pai Hoc Ton Ptic Thing

I. PAT VAN DE

Nhim xanh hod nganh cong nghiép son bang cach giam thiéu luong dung moi hiru co doc
hai, khéc phuyc tinh gion ciia nhya epoxy sau khi dong ran, dong thoi giam gia thanh san
pham, chung toi da thyc hién bién tinh nhya epoxy thanh nhya epoxy ester bang cac axit
béo didu ché tir ngudn dau hat cao su doi dio cia nudc ta dé ché tao son bot.

II. THUC NGHIEM

1. Vit liéu:

- Dau hat cao su (DHCS), san pham cua xi nghiép ép dau Séng Bé, nhan duogc bang cach
¢ép lanh truc ti€ép nhan hat cao su.

- Nhua epoxy E44 cta Trung Qudc, phan tir luong: 1000 g/mol dwong luong epoxy: 400
—500; d6 nhot: 1200cP.

- Anhydride phthalic (AP) cta Trung Qudc, loai tinh khiét.

- Triethanolamine (TEA), cua Trung Quéc, loai k¥ thuat.

- Flow-control agent (Fca) 1a chat diéu chinh do chay.

2. Phén thwc nghiém:

e Hon hop axit béo ciia DHCS duoc diéu ché bang phan tng xa phong héa véi dung dich
NaOH 15% & nhiét d6 100+2 °C trong vong 4 gio, lam ngudi t6i 80°C, axit hoa véi dung
dich H,SO, 20%, gia nhiét va khudy déu cho t6i khi khdi xa phong ran tan hét, dé nguoi,
chiét, rtra nhiéu 1an bang nudc cét, thu san phdm dem di chung chan khong & nhiét do
60°C va 4p suat 60 mmHg cho dén khi loai hét nudc.

. Tong hop epoxy ester: Cho E44, N32C03 va xylene vao binh cau 3 ¢b c6 1ip sinh han.
Khuay déu va gia nhiét hdn hop 1én 150°C. Sau d6, cho tir tur axit béo vao, vura cho vira
khudy déu, gia nhiét tiép tuc 1én 200-210°C, giit nhiét 6 nay 6n dinh trong sudt qua trinh
phan ng. Tién hanh chuan chi s6 axit 3-5 phat/mot 1an. Thoi gian phan Gmg xay ra tuong
dbi nhanh trong khoang tir 20-25 phut, diém ding phan tng dugc xac dinh khi chi s6 axit
Ca < 10% C'4.

e Tién hanh khao sit khoang bién mém va kha ning tao thanh mang phim cta nhya
epoxyester v4i cac tac nhan dong ran: adducts in-situ ESO-DETA, nhwa melamin va
anhydric phtalic v6i céc ti 1€ khac nhau.

III. KET QUA VA THAO LUAN

1. Bién tinh DHCS dé diéu ché hdn hop axit béo:

Hi¢u suéirt diéu ché hdn hop axit béo dat khoang 90%. Do chi s6 iod cua axit béo thu duoc
va chi s0 iod cia DHCS ban dau sai 1éch khong dang ké, chiig t6 so6 luong céac lién ket
doi trong cac axit béo chua no hau nhu khong thay doi, nén déy la phuong phap thich hop
deé diéu ché cac axit béo tir DHCS cho qua trinh gia cong mang son bt sau nay.
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Bing 1: Céc théng sé héa li ciia ddu hat cao su va hon hop axit béo

STT | Cac thong s6 héa li DHCS Hon hop axit béo
1 Ti trong & 25°C, g/ml 0,9023 0,8954

2 Chi s6 axit Cx, mgKOH 8,73 -

3 Chi s6 xa phong hoa Cp, mgKOH 190,48 -

4 Chi s6 ester Cg, mgKOH 181,75 -

5 Chi s6 iod Cj, mg iod/100g 129,93 130,14

6 Do nhét, Cp 52 24

7 Phén tir lugng tinh theo 1i thuyét, g/mol | 266 [2] 270

2. Tong hop nhua epoxyester tir nhwa E44 va hon hop axit béo:
Trong qua trinh ester hoa nhya epoxy bing cac axit béo, phan tmg giita nhom
carboxyl vdi nhém epoxy 1a chi yéu nhu sau:

HO —
o oH N o OH OH O——Ccwn
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o/cm.r\ n
Ti 1¢ mol phan tng gitta nhya epoxy E44 voi axit beo tu DHCS duge chon 1a 1:1 voi muc
dich gilt lai mdt nhom epoxy & dau mach dé thuc hién dong ran nhya epoxy ester ti€p
theo.

Bing2: Mjt sé thong sé héa li ciia nhia epoxyester M11

STT | Cac thong sb héa li Gia tri

1 Ti trong, g/mL 1,1053
2 Do nhét, cP 4900

3 Chi s6 iod, mg iod/100g 114,91
4 Duong luong epoxy, g nhua 519,48
5 Phan tir lwong tinh theo li thuyét, g/mol | 1090,33
6 Phén tir lugng do bang phan tich, g/mol | 1165
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Hinh 1: Phé IR ciia méu nhya epoxyester M11 Hinh 2: Xdic dinh phin tir lwong ciia mdu nhwa M11
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Tir két qua do pho IR bang may Bruker-Eqinox 55 & phong Phan Tich Hoa Li Vién Khoa
Hoc Vat Liéu thanh phé HCM ctia mau nhya M11, nhan tha"iy ngoai nhom chuc ester (¢
s6 séng 1738,82 cm'l), van con cac nhom chire epoxy (6 cac sb song 1246,63; 915,11;
829,51 cm™) va nhom hydroxyl (¢ sé song 3480,12 cm™), didu nay phu hop véi su tinh
toan ban dau.

- Phan tir lugng cia miu nhuya M11 tinh theo li thuyét so v6i két qua do bang may HP
GPC—Adglon Rev.A01.03 do Truong dai hoc Khoa Hoc Tu Nhién thyc hién khong khac
nhau nhi€u. - Nhiét d¢ phan ung 150°C 12 nhiét d6 can thiét dé phan rng gitta axit béo va
nhya epoxy xay ra. Nhung dé ting téc do phan tng cin ning nhiét do 1én 200-210°C.
Trén nhi¢t d6 nay, phdn ng tao nhanh lam tang cao d6 nhdt san pham va de gay ra hi¢n
tuong gel hoa.

Hiéu sut phan tng khoang 85%.

3. Pong rin nhwa epoxy ester

a. Vi tac nhan dong rin adduct in-situ ESO & DETA:

ba st dung nhya M1 1 V(’)’i' h(:)r} hop adduc‘g O cac ty 1€ khac nhau nhu: 5:5 ; 4:6; 3:7; 6:4;
7:3, voi ham luong phan ran bang 50% khoi lugng nhya.

Bing 3: Thanh phan khoi lwong hén hop nhwa M11 va adduct

] Khoi lwgng nhywa M11 va hén hop adduct theo ti 1¢
Hoéa chat
5:5 4:6 3.7 6:4 7:3
Mll, g 2 2 2 2 2
Adduct 1, g 0,5 0,4 0,3 0,6 0,7
Adduct 4, g 0,5 0,6 0,7 0,4 0,3

Hoén hop nhua va chat dong ran sau khi 1am ngudi déo dac, khong nghién thanh bot
dugc, khong gia cong thanh mang dugc, do trong thanh phan ciia adduct dang in-situ con
du mot lugng dang ké DETA — mot chat dong ran ngudi, dd nhanh chong dong ran hoan
toan, 1am nhya epoxy ester chuyén thanh mang khong gian ba chiéu, nén khong con kha
nang nong chay dudi tac dung cua nhiét.

b. Véi tic nhan déng rin nhya melamine:

Bing 4: Thanh phan khoi lwgng hén hop nhwa M11 va melamine

. Khoi lwgng nhwa M11 va melamine theo ty 18
Hoa chat
70:30 | 73:27 | 75:25 | 78:22 | 80:20 | 83:17 | 85:15
Mll, g 2,1 3,65 225 |39 2.4 4,15 | 4,25
Melamine, g | 0,9 1,35 | 0,75 1,1 0,6 0,85 |0,75
AP, g 0,09 0,15 0,09 |0,15 |0,09 |0,15 |0,15

Hén hop nhya M11, nhya melamine va xac tac AP sau khi lam nguéi déo va udt,
khong nghién thanh bot dugc, gia cong mang duoc nhung thoi gian dong ran 1au 2-3 gio,
khong thich hgp dung Iam chat dong ran dé san xuat son bot.

c. Pong rin véi anhydride phthalic (AP):
P4 tién hanh khéao st cac mau voi theo ti 16 IM11 : XAP : 0,04TEA, véi cac gia tri:
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x =0,24; 0,3; 0,34; 0,4; 0,45 va 0,5. Khoang nhiét 6 bién mém khao sat dugc nam trong
khoang nhiét d¢ thich hop (120 — 150°C) cho viéc gia cong mang son bot. Cac tinh chét
co li cia mang verni dong ran bang AP dugc trinh bay ¢ bang 5.

Bing 5: Két qua do tinh chit co li ciia mang verni dong rin bing AP

Miu Eg: Pj cimg D(?Kbém dinh | Bén va dép T}lO’l gian déng
(mm) (diém) (kg.cm) ran (phut)

0,24AP | 2 3H 1 35 20-25

0,3AP |2 2B 1 <10 20-25

0,34AP | 2 HB 3 35 45

0,4AP |4 H 4 <10 20-25

0,45AP | 5 2H 5 <10 20-25

0,5AP |5 2H 5 <10 20-25

* Dya vao bang do céc tinh chat co li ¢ trén, ta d& dang nhan thay khi luong AP dong ran
thich hop doi v6i nhya M11 1a 0,24, lugng dong ran tuong tmg véi mot nhom epoxy con
lai & dau mach, cho tinh chat co 1y ciia mang verni dat dén kha nang tot nhat; lugng AP
thtra s€ dan dén giam co ly tinh ciia mang.
 Nhiét d6 thich hop dé ddng nhét nhya va chit dong ran AP 1a 150-155°C, do nhiét do
nong chay cua AP la 131°C. Trén nhiét d6 nay, AP dé bi thiang hoa lam anh huong dén
tinh chat co 1i cia mang son. Dudi nhiét d§ nay, qua trinh dong nhat gitta nhya epoxy
ester va AP dién ra cham lam viéc gia cong mang son kho khan, khong dong déu.
* Luong xuc tic TEA 0,04% gitp phan tmg dong ran giita nhya epoxy ester dién ra &
nhiét 6 va thoi gian thich hop, tao thuén 1gi cho qua trinh gia cong mang .
3. Sin xuit son bot epoxy ester véi chit dong rin anhydride phthalic

Cong thue son theo ti 1€ 1IM11 : xAP : 0,04TEA véi cac gia tri x = 0,2; 0,21; 0,22; 0,24;
0,25; 0,3; 0,34 va mot lugng thich hop bot mau (Fe,O3/Ti0,), chat don (CaCOs), chat trg
chay.

Bing 6: Két qud do tinh chit co li mang son ciia cdc cong thirc son

Cong thire | po o Bén u6n Bém dinh Bén va dap Thoi gian dong
son (mm) (diem) (kg.cm) ran (phit)
0,2AP 6B 2 3 <10 20-25

0,21AP 5B 2 3 <10 20-25

0,22AP 4B 2 2 <10 20-25

0,23AP 2B 2 1 15 20-25

0,24AP 3H 2 1 35 20-25

0,25AP HB 2 4 <10 20-25

0,3AP H 5 5 <10 20-25

0, 34AP H 2 1 35 45
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IV. KET LUAN

e Tong hop nhua epoxy ester véi diéu kién phan tng: ti 1& mol giira nhya epoxy E44 va
hon hop axit béo 1+1, nhiét do 200°C 1a thich hop. Su chénh Iéch giita phén tir lugng tinh
theo 1i thuyét va phan tir lugng do dugc khong nhiéu; chi s iod ctia nhwa tong hop dugc
thap hon khong nhiéu so véi chi s6 iod cia axit béo ban dau; van gitr dugc mot nhom
epoxy & dau mach can thiét cho phan tmg dong ran tiép sau.

e Trong cac chat dong ran da chon, chi ¢ AP 1a thich hop dung lam chat dong ran dé ché
tao son bdt, véi ham lugng phr 0,24 theo tinh toan ly thuyét, lugng du hay thieu AP déu
lam anh hudng dén tinh chat co li ciia mang son.

e Cong thuc son 0,24AP cho mang son ¢6 céc tinh chét co 1i kha tbt: do cung la 3H, d6
bén udn 1a 2mm, d6 bam dinh la 1 diém va do bén va déap la 35 kg.cm, bude dau da dam
bao dugc nhiing yéu cau toi thi€u vé cac tinh chat ky thudt can thiet d61 voi mang son.
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SUMMARY

The initial difficulties of modifying rubber seed oil (RSO) and epoxy resin E44 were
performed to produce the powder coatings, which cured with any of conventional
epoxyester curing agents: adducts in-situ of epoxidized-soybean oil (ESO) &
diethylenetriamine (DETA), melamine resin and phthalic anhydride. The received results
are rather modest, but this research opened the new opportunity for promoting the
development of the by- product Vietnam rubber and contributing to the improvement of
the coating industry’s economic & environmental conditions.
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