TAP CHI HOA HOC

T. 52(3) 363-366

THANG 6 NAM 2014

TONG HOP HYDROTALCIT BIEN’TiNH QANG STEARAT
VA UNG DUNG TRONG LOP PHU EPOXY
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Abstract

Hydrotalcite—like compounds intercalated with stearate (HT-SA) were prepared using the coprecipitation method.
The HT-SA obtained was characterized by infrared spectroscopy, X-ray diffraction and scanning electronic microscop
(SEM). Epoxy coatings containing 3 % hydrotalcite were prepared and applied on carbon steel. The adhesion, impact
resistance and flammability properties of epoxy coatings were evaluated. The obtained results show that stearate was
intercalated in hydrotalcite. The presence of HT-SA improved the adhesion and flammability properties of epoxy

coatings.
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1. MO PAU

Trong nhimg ndm gan ddy nudce ta co sy tang
truong manh vé kinh té ciing nhu dan sd. Cac cong
trinh 16n nhu khach san, tda nha, chung cu dugc xay
dung ngay cang nhiéu. Di doi véi viéc phat trién vé
xdy dung, cac vu chdy lon xay ra tang lén gay thiét
hai nang né vé nguoi va ciia. Vi vy viée ché tao cac
16p phu chdng chay phuc vu cho cac thiét bi trong
cac nganh dién, giao thong va xing dau la can thiét.

Hydrotalcit (HT) 1a phu gia rt duoc quan tim
trong viéc dua vao polyme nhim cai thién tinh
chéng chay cua vat liéu. Pé ting kha ning tuong
hop trong nén polyme hydrotalcit thuong dugc bién
tinh hitu co truéc khi dua vao mang son [1, 2].
Hydrotalcit bién tinh bang glycinat c6 kha ning
phan tan tot hon trong epoxy so véi hydrotalcit ban
dau. Cac thtr nghiém theo tiéu chuidn UL-94 HB cho
thiy toc do chay cuia HT/epoxy chi bang khoang
50%-60% tdc do chay cuia epoxy. Khi thir nghiém,
mAau bit diu chay dwoc dua ra ngoai ngudn nhiét,
d6i véi epoxy, ngon lira tiép tuc chay dén khi epoxy
bi phan huy hoan toan. Tuy nhién, vdi HT/epoxy,
ngon ltra chi ton tai trong khoang tir 20-28 gidy tuy
thugc vao ham luong HT thém vao. Frache va cong
su [3] d4 bién tinh hydrotalcit bang stearat trudc khi
dua vao epoxy dé khao sat kha nang chéng chay. Tur
két qua cua tho nghiém nhiét lwong cho thay
epoxy/HT bién tinh c6 thoi gian bit dau chay chdm
hon, lugng chit rin con lai sau khi chay hoan toan
16n hon so voi epoxy khong c6 mat hydrotalcit. Bén
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canh d6, nano hydrotalcit & ndng d6 thip con cé tac
dung cai thién tinh chét co Iy nhu d6 bam dinh, d6
bén udn va kha ning chong chay cia mang son [4].

Trong céac cong trinh trudc chung tdi da nghién
ctru bién tinh hydrotalcit bang trc ché dn mon hitu co,
su c6 mat cua hydrotalcit da c6 tac dung tang dang
ké kha nang bao vé ctia mang epoxy [5]. Trong cong
trinh nay ching toi nghién ctru tong hop hydrotalcit
bién tinh bang axit stearic va ung dung trong 16p
phu epoxy. Hydrotalcit dugc tong hop bang phuong
phap dong két tua va dugc dic trung boi phd hong
ngoai, pho nhiéu xa tia X va kinh hién vi dién tir
quét. Mang epoxy chita 3 % hydrotalcit dugc ché
tao va danh gia cac tinh chit co Iy va kha ning
chéng chay.

2. THUC NGHIEM
2.1. Nguyén li¢u

- Zn(NOs3),.6H,0 loai Merck.

- AI(NOs3);.9H,0 loai Merck.

- Axit stearic loai Merck.

- Epoxy loai X75 va chit dong ran 1a PA66 ciia
Thai Lan.

- Dung mdi sit dung 1a loai hon hop toluen,
xylen, butanol.

2.2.Tong hop hydrotalcit

Hydrotalcit ZnAl dugc téng hop bang phuong
phap ddng két tua trong moi truong nito dé loai bo
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CO;. 125 ml dung dich chitra 0,03 mol Zn(NOs), va
0,015 mol AI(NO;); da loai bo CO, bﬁng cach dun
s0i dugc nho dan dan vao 145 ml dung dich chira
0,0313 mol NaOH. Hén hop dung dich dugc giit &
pH = 8-10 bang cach bd sung dung dich NaOH 1 M
va phan tng dugc duy tri & 65°C trong 24 gid; sau
d6 hdn hop duge G 12 gid & nhiét d§ phong. Sin
pham hydrotalxit dugc loc, rira nhiéu 1an bang nudc
cét, sy & 50 °C trong chan khong.

2.3. Téng hop hydrotalcit bién tinh biang axit
stearic

Hydrotalcit ZnAl bién tinh bang axit stearic
(HT-SA) duoc tong hop bang phuong phap dong két
tua trong moi truong nito dé loai bd CO, c6 thé din
dén chén CO5* vao hydrotalcit. 125 ml dung dich
chtta 0,03 mol Zn(NOs3), va 0,015 mol AI(NOs); da
loai bo CO, béng cach dun sdi dugc nho dan dan
vao 145 ml dung dich chua 0,0313 mol axit stearic
va 0,0313 mol NaOH. Hén hgp dung dich duoc giit
& pH = 8-10 bang cich nho bd sung dung dich
NaOH 1M va phan ung dugc duy tri & 65°C trong
24 h; sau d6 hon hop duge u 12 gid o nhiét do
phong. San pham hydrotalcit mang stearat dugc loc,
rira nhidu 14n bang nudc cit, sdy ¢ 50 °C trong chan
khong.

2.4. Pho hong ngoai

Céu trac cia hydrotalcit dwoc phan tich bang
phd hong ngoai trén méay Nicolet Nexus 760 & ving
budc song tir 4000 cm™ dén 400 cm™ ciia Vién Ky
thuét nhiét d6i. Phd hong ngoai cua hydrotalcit dugc
do & dang ép vién véi KBr.

2.5. Pho nhiéu xa tia X

Phé nhiu xa tia X caa HT va HT-Mo duoc do
trén may Siemen D5000, st dung tia nhiéu xa CuK,
c6 budc song A = 1,5416 A tai Vién Khoa hoc vat
lig¢u, Vién Han lam Khoa hoc va Coéng nghé¢ Viét
Nam.

2.6. Phwong phap kinh hién vi dién tir quét
. Céu tric cua cac hat hydrotalcit dugc phan tich
bang kinh hién vi dién tr quét (SEM) trén may
HITACHI S4800 tai tai Vién V¢ sinh dich t€ TW.
2.7. Xac dinh d bam dinh
Do bam dinh ciia mang son duoc do bang thiét

bi do bam dinh cua hang DeFelsko model PosiTest-
AT theo tiéu chuan ASTM D-4541.

T6 Thi Xudn Hc%ng va cong sy
2.8. Panh gia kha ning chong chay

Kha ning chéng chay ciia cic mang son dugc
xac dinh boi tiéu chuan danh gia cp do chay UL94.
Mau duoc d6 khuon, sau d6 dé kho va gia nhiét rdi
duoc cit thanh cac thanh cé kich thude 1x13 cm.
Céc mau, tiép do, duoc thir nghiém chay ngang.

3. KET QUA VA THAO LUAN

3.1. Tong hop va dic trung tinh chit ciia
hydrotalcit bién tinh bang axit stearic (HT-SA)

Hydrotalcit bién tinh bang axit stearic (HT-SA)
dugc phan tich pho hong ngoai, phd nhi€u xa tia X
va kinh hién vi dién ti quét.

3.1.1. Phé hong ngoai

Hydrotalcit bién tinh bang axit stearic (HT-SA)
dugc phan tich trude hét bang phd hong ngoai. Phd
hdng ngoai cua hydrotalcit bién tinh HT-SA dugc
trinh bay trén hinh 1, cac pic dic trung duoc trinh
bay trong bang 1.

(a)

§
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Hinh 1: Phd hdng ngoai cuia hydrotalcit HT (a),
axit stearic (b) va HT-SA (¢)

Tir bang 1 cho thdy, HT c6 céac pic dic trung tai
1381 cm™ va 3444 cm™ twong tng véi lién két cua
—NO; va —OH. Véi phd hong ngoai clia axit stearic
thi c6 cac pic dac trung cho nhom -COOH tai 1702
cm’' va 1466 cm’ dic trung cho nhom —CH,. Phé
hong ngoai ciia HT-SA ¢6 cac pic ddc trung cho
hydrotalcit tai 421 cm’ va 3457 cm™. Bén canh d6
thay xuat hién pic tai 1539 cm™ dic trung cho nhém
—~COO". Piéu d6 cho thiy stearat di duoc chén vao
trong cAu tric ciia hydrotalcit.
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Bdng 1: Céc pic dic trung va lién két twong tng

HT, cm™ st/:ai(rlit:, HT_S_'fA’ Lién két
cm’ cm
607 606 Zn-0O
450 421 Al-O
1381 -NO;
1466 1465 -CH,
1539 -COO
-OH cua
1632 1628 H,0
1702 -COOH
2918; 2919;
2850 2850 “CH;
3444 3449 3457 -OH

3.1.2. Anh kinh hién vi dién tir quét

Hinh thai cdu triic ctia HT-SA dugc phén tich
bang kinh hién vi dién tir quét. Anh SEM cta HT-
SA duoc trinh bay trén hinh 2. Anh SEM cho thiy
HT-SA ¢6 cau tric 14, kich thuge 100-200 nm.

=

" Hinh 2: Anh SEM ctia HT-TA

3.1.3. Phé nhiéu xa tia X

Phé nhidu xa tia X duoc sir dung dé xac dinh
khoang cach 16p trong hydrotalcit. Phd nhiéu xa tia
X cta HT va HT-SA dugc trinh bay trén hinh 3. HT
xudt hién c6 pic twong tng voi khoang cach 16p 1a
0,76 nm. Phd XRD ctia HT-SA c6 pic twong tng véi
khoang cach 16p 1a 1,56 nm va 2,83 nm. Piéu nay
chung t6 su cheén stearat vao giita cac 16p va tang
dang ké khoang cach 16p cua hydrotalcit. Cac két
qua nay phu hop véi két qua phan tich hdng ngoai.

3.2.Tinh chit co 1y va kha ning chng chay ciia
16p phi epoxy chira HT-SA

Mang son epoxy chita 3% HT-SA dugc ché tao.
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Tong hop hydrotalcit bién tinh...

Do bam dinh ciia mang son trén nén thép cacbon
va kha nang chong chay cua mang son dugc danh
gia.

(b)

0,38nm 0,26 nm
1,56 nm 0,15 nm

M\’]\\\J\
0,26 nm

0,76 nm
(a) 0,38nm

Cuwong do (a.u.)

0,15 nm
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Hinh 3: Phd nhidu xa tia X ciia HT (a) va HT-SA (b)
3.2.1. D¢ bam dinh cua mang son

Do bam dinh ctia mang son epoxy chira 3% HT-
SA dugc danh gia va so sanh voi mang epoxy khong
chtra hydrotalcit. Két qua do bam dinh cia mang son
duoc trinh bay trong bang 2. Két qua do cho thiy
mang epoxy chira 3% HT-SA c6 do bam dinh dat
4,9 MPa, trong khi d¢ bam dinh ciia mang epoxy
trang chi dat 2,9 MPa. Nhu vy HT-SA di lam ting
dang ké d6 bam dinh ciia mang epoxy.

Bang 2: Bo bam dinh cia cac mang son

Miu D6 bam dinh, MPa
Epoxy 2,9
Epoxy + 3% HT-SA 4,9

3.2.2. Khad ndng chong chay

Kha ning chéng chay cta mang epoxy tring va
mang epoxy chira 3 % HT-SA dugc xac dinh theo
tiéu chuan UL94 (xem bang 3). Két qua thu dugc
cho thiy téc d0 chay cua mang epoxy 1a 16,1
mm/phut, trong khi téc d6 chdy cua mang epoxy
chua 3 9% HT-SA 1a 12,5 mm/phut. Nhu vay, su co
mit ciia HT-SA & ndng d6 3 % da lam téc do chay
giam 22 %.

Bdng 3: Két qua danh gia kha nang chéng chay cta
mang son theo ti€éu chuan UL94

Chiéu day | Thoi gian | Tdc do
Mau mau, chay, chay,
mm gidy mm/phut
Epoxy 3.4 280 16,1
Epoxy + 33 360 12,5
3% HT-SA
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4. KET LUAN

Pa téng hop thanh cong hydrotalcit bién tinh
bang axit stearic (HT-SA) bang phuong phap dong
két ta. Két qua phan tich da chung to stearat dugc
chén vao cdu tric ciia hydrotalcit lam ting khoang
cach 1op cua hydrotalcit. Sy c6 mdt cia HT-SA da
lam ting dang ké d6 bam dinh ctia mang epoxy trén

nén thép lam tdc do chay cia mang epoxy giam 22%.

Cac két qua ndy mo ra trién vong ung dung
hydrotalcit bién tinh trong ché tao 16p phu bao vé
hitu co.

Loi cam on: Cdc tac gia xin chdn thanh cam on S¢
Khoa hoc Cong nghé Ha Noi da tai tro cho cong
trinh nay, dé tai ma so 01C-03/02-2013-2.
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