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NGHIEN CUU HJU CO HOA CLAY TUY PHONG BANG AXIT
AMINOTRIMETYLPHOTPHONIC
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SUMMARY

Clay montmorillonite from Tuy Phong with the cation exchange capacity of 90-120 meg/100 g
was organically modified by cation exchange reaction with acid aminotrimethylphosphonic. The
clay modified was characterized by infrared spectroscopy, X-ray diffraction and scanning
electronic microscopy. The corrosion protection ability of modified clay was evaluated by
corrosion potential measurement. Structure analyze by infrared spectroscopy indicated that
characteristic vibration bands showed at 1464 cm™ and 2960 cm™ (C-H) of ATMP were also
found in the spectra of clay-ATMP. XRD analyze showed that the dy, spacing of clay-ATMP was
about 3,19 higher then that of pristine clay. These results indicate the intercalation of ATMP
molecules between clay layers. SEM observation demonstrated that in clay-ATMP the silicate
platelets are better separated then in pristine clay. Electrochemical measurements of corrosion
potential indicated that in clay-ATMP solution the corrosion potential of steel electrode was
higher the in clay solution and it is closed to the one of ATMP soluwion. A protective fitm was
form on steel surface after 2 hours of immersion clay-ATMP solution. SEM observation indicated
the film formed has the similar structure like clay-ATMP, the silicates platelets covered the steel

surface.

I-M3PAU

Trong nhiing nam gin day vat liéu
nanocompozit thu hit duge sy quan tam rdt 16n
clla cdc co s nghién cfu cing nhu san xudt, dic
biét nanocompozit trén co s¢ clay hitu co. Chi
v6i lugng rat nho clay hitu co (3 - 5%) da lam
tang ding ké cdc tinh nang cia vat liéu nhu d¢
bén kéo, kha nang chiu nhiét chéng chdy, kha
nang che chin, bao vé chéng an mon [1 - 8].

Clay hitu co thudong dugc ché tao tir clay
montmorillonit 1a loai ¢6 kha ning trao déi ion
cao bang phan tng trao ddi ion véi céc loai
cation ankylamoni. G Viet Nam clay la loai
khodng sét ré tién sin c6, dac bi¢t clay Tuy
Phong ¢6 cdc tinh nang tuong duong cdc loai
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clay trén the giéi.

Trong cdc cong trinh nghién ciu trudc day
chiing t6i dd nghién ciu ch€ tao clay hiru co tir
clay Tuy Phong bing cic ankylamoni v6i mach
cacbua hydro khdc nhau [9]. Cic két qua thu
duoc cho thdy clay hifu co ¢6 khoang cdch 1p
tang dang ké, phu thudc vao do dai va céu tric
mach ankyl, d6 dai mach ankyl cang l1én, d6
phan nhdnh cang nhiéu thi khang cich 16p ting
cang 16n. Tinh chat cla vat ligu clay
nanocompozit phu thuoc rdt nhiéu va céu tric
cla ankylamoni sit dung dé hitu co héa clay.

Vi vdy trong cong trinh nay ching i
nghién ctru hitu co hoéa clay Tuy Phong bang
mot amin ¢6 chia cic nhém photphonat, 12 loai
{c ché an mdn nham ting dung trong ché tao cic



vat liéu nanocompozit ¢d kha nang bao vé chéng
an mon cao. Clay duge hitu co héa béng phan
tng trao ddi ion. C4u triic cha clay hitu co ch&
tao duge phan tich bang phé héng ngoai, phd
nhiéu tia X va kinh hién vi dién tr quét. Kha
nang bdo vé chéng an mon thép cac bon cua
clay bién tinh dugc khao sat bing phuong phip
dién héa, bé mat dién cyc dugc quan sat bing
kinh hién vi dién tir quét.

II - THUC NGHIEM

1. Nguyén liéu

+ Clay montmorillonit sir dung dé hitu co
hoa duoc tinh chiét tir khodng sét bentonit Tuy
Phong, ¢6 do truong nd 500 lan, kha ning trao
déi ion 12 90-120 meq/100 g.

+ AXit aminotrimetyiphotphonic (ATMP)
do hang Concorde Chimie (Phip) cung cap, cé
cong thie nhu sau: N[(CH,)PO(OH),]..

2. Hiru co héa clay bang ATMP [10]

Clay bentonit Tuy phong (3 g) duoc phan
tdn trong nudc cit bang may khuay tir, cho thém
0,5 ml axit clohydric bao hoa va 7 g ATMP vio,
khudy ti€p trong 24 gid & nhiét do phong. Clay
hitu co héa duge tich ra va rira bang nudc cat
cho dén khi khong con ion CI (thir biang ion
bac). Clay bién tinh dugc say trong chan khong
& nhiét do 70 °C trong 2 ngay.

3. Phuong phap phd hong ngoai
Cdu tric cba clay trudc va sau khi hitu co

héa duge duge phan tich bang phé héng ngoai
trén mdy Nicolet Nexus 670 & ving budc séng
tir 4000 cm™' dén 400 cm™ cha Vién Ky thuat
nhiét déi. Clay duoc do véi dang ép vién vdi
KBr. ,

4. Phé nhiéu xa tia X

Phé nhiéu xa tia X cia clay dugc do trén
mady Siemen D5000 sir dung tia nhiéu xa Cu K,
c6 budc séng A = 1,5416 A.

5. Phuong phap kinh hién vi dién tir quét

Cau triic clia cdc hat clay va bé mit cia lop
phi duge phan tich bang kinh hién vi dién tir
quét (SEM) trén mAy JSM-5300.

111 - KET QUA VA THAO LUAN

1. Phan tich ciu tric caa clay bién tinh
ATMP

Clay duge bién tinh vdi ATMP nh¢ phan
tng trao doi cation giita clay va ATMP [10].
Trudc hét céc tinh chat co ly cua clay bién tinh
ATMP (clay-ATMP) dugc xac dinh. Clay-
ATMP c6 mau vang nhat nhu truéc khi bién
tinh, kich thuéc hat 1 - 2 pm. Ham lugng hitu co
sau khi bién tinh xdc dinh duoc 13 12%.

Phé héng ngoai duoc sir dung d€ phan tich
cdu tric cua clay truéc va sau khi bién tinh.
Hinh 1 trinh bay phé héng ngoai cha clay,
ATMP va clay-ATMP. C4c pic dic trung tir phé
hong ngoai duge trinh bay trén bang 1.

(a)

{b)
Hinh I: Phé héng

(c) ngoai cua clay (a),
ATMP (b) va clay-
ATMP (c)
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Bdng I Cac pic dac trung tir phd hong ngoai

A(;ll‘?\zl;, ATMP, 1 Clay, | e ket
o cm cm
468 468 | Mg—0
526 524 | Si-0-Al
1036 1032 | si-0
1014 1014 P-0
1271 1271 P=0
1464 1464 -CH,
1725 1725 P-0-H
2057 | 2960 CH,

Theo phé héng ngoai, ta thiy 1o cdc pic dic
trung ciia lien két Mg-0, $i-O-Al, va Si-O twong
ng tai ving 468 cm, 524 cm’' va 1032 em™
doi véi clay [11, 12]. Céc pic nay ciing dugc

tim thdy trong phd cia clay-ATMP. Déi véi
ATMP, ta thiy cac pic 1271 cm™ 1a pic dac
trung cha lién két P=0, pic 1725 cm™ dac trung
cho lién két P-O-H va pic 1014 cm™ 1a lién két
P-0O, pic dac trung cho Lién ké&t —CH, & 2960
em! va 1464 cm' [13]. Céc pic dac trung cho
lién két hydrocacbon CH, duge thé hién qua pic
2960 cm” va 1464 cm’ ciing duge tim thay
trén phd ctia clay-ATMP.

Tir cdc két qua phan tich héng ngoai trén ¢
thé khang dinh axit aminotrimetylphotphonic da
dugce chén vao giita cic tam silicat trong clay.

Bén canh phuong phap phd héng ngoai,
phuong phdp nhiéu xa tia X ciing duge su dung
dé danh gi4 san pham tao thanh tir phan ng trao
déi cation. Hinh 2 trinh bay phé nhiéu xa tia X
cha clay va clay-ATMP. Két qua trén phé cho
thdy clay ban ddu c6 khoang cdch 16p d, 12
12,57 A trong khi dé clay bién tinh ATMP cé
khodng cich 16p dg, 12 15,76 A. Nhu vay cic
phan tt ATMP chén vao dd lam khoang cach
16p tang 3,19 A so v6i clay ban dau.

+— 1576 A°
+— 12,57 A°

Cuong do tuomg doi

) e’ o
Hinh 2: Phé nhiéu xa tia X clia clay(---) va clay-ATMP(-)

Hinh thédi cta clay-ATMP duge quan sat
bing kinh hién vi dién tlif quét (SEM). Hinh 3
la anh SEM cta clay ban ddu va clay- ATMP.

Anh SEM clia mau clay ti nhién cho thay sy
phan bd chua déng déu va su tach 16p chua 1
rang, trong khi dé, anh SEM clia miu clay da
bién tinh thé hién 13 sy phan bé tuong d6i déng
déu va nhin thay rd su tach 1dp. Kich thudc cic
hat clay-ATMP ciing nho hon so vdi clay ban
dau.
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2. Kha nang bao vé chong an mon cua clay-
ATMP

Dé nghién cifu kha nang tuong tdc cia clay-
ATMP véi bé mat thép, cdc phép do dién héa di
duge ti€n hanh trong dung dich cé chita ATMP,
clay ty nhién va clay-ATMP. Dién cuc thép
duge nhiing trong cdc dung dich do.

Hinh 4 trinh bay th€ ian mon cta dién cuc
thép theo thai gian ngam trong dung dich chia
0,25% ATMP, 0,25% clay va 025% clay-



ATMP.

Hinh 3: Anh SEM cila clay ban dau (a) va clay bién tinh ATMP (b)
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Hinh 4: Bién thién cia gid tri th€ an mdn theo
thoi gian cda dién cue thép ngam trong dung
dich chita 0,25% ATMP; 0,25% clay va 0,25%
clay-ATMP

Sy bién thién cla thé 4n mon cla dién cuc
thép theo thoi gian trong cdc dung dich rat khic
nhau. Trong dung dich ATMP, thé an mon
chuyén dich lién tuc vé viing anét. Theo cdc tai
liéu da cong b6, ATMP c6 thé phan tng vdi bé
mat thép tao thanh phic chat trén bé mat, ¢6 kha
ning bao vé chéng an mon [13, 14]. Sau 2 gid
ngam trong dung dich ATMP, gi4 trj th€ 4n modn
dat dén -230 mV.

Trong dung dich clay, th€ dan mon dich vé
catot trong 20 phit ddu, sau d6 én dinh & —380
mV. Sau 120 phit ngam trong ca 2 dung dich

clay va ATMP, bé mat thép van sing béng,
khéng bi an mon.

Trong dung dich clay-ATMP, th€ in mon
dao déng trong vai phut ddu, sau d6 dich chuyen
nhanh vé viing anét trong vong 10 phiit va glam
tir tir vé catot, sau 120 phit thir nghiém, gid tri
thé an mon dat 230 mV. Khéc vdi 2 trudng hop
trén, sau khi ngam trong dung dich 120 phiit, ta
quan sat thdy mot 16p mang day trén bé mat
thép. Cau tric cla lo‘p mang nay di duoc quan
sat bang kinh hién vi dién tir quet Hinh 5 trinh
bay anh SEM ciia clay-ATMP va bé mat thép
sau 120 phiit ngam trong dung dich clay-ATMP.
Trén anh SEM, ta thdy rd rang 16p mang tao
thanh trén bé mat thép cb cling cau tric vdi
clay-ATMP, tuong déi day, c6 céc tdm clay che
phi kin bé mat thép.

Tit cac két qua do thé an mon va phan tich
SEM, ta c6 thé két luan ring clay bién tinh
ATMP ¢6 kha nang tuong tic véi bé mat thép
tao thanh 16p mang bao vé chéng in mon.

IV - KET LUAN

Da nghién cttu hitu co héa clay Tuy Phong
bang axit ammotnmetylphotphomc (ATMP).
Keét qua phan tich héng ngoai va phé nhiéu xa
tia X cho thay cdc phan tlr ATMP da chén vao
giita c4c 16p clay, khoang cach 16p trong clay da
tang 3,19 A so véi clay ban ddu. Clay-ATMP
¢6 cdc cau tric 14, phan tan, tich déu, kich thudc
hat nho hon clay ban ddu.
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Hinh 5: Anh SEM clay-ATMP (a) va bé mat thép sau khi ngam
trong dung dich clay-ATMP (b)

Két qua do dién hoéa va phan tich SEM cho thay
clay-ATMP cé kha nang tuong tdc va tao mang
bao vé trén bé mat thép.

32

TAI LIEU THAM KHAO

Yeh. J-M, Liou S-J. Chem Mater, 13 (3);
1131 (2001).

L. F. Batenburg, H. Fischer. e-Polymers, no.
T_001 (2001).

To Thi Xuan Hang, Trink Anh Truc, Vu Ke
Oanh, Junkyung Kim, Nguyen Duc Nghia
The Second International Workshop on
Nanophysics and Nanotechnology

(IWONN’04), 22-23/10/2004 Hanoi. P. | -

19, 237 - 240,

Cox, H., et al. Nanocomposite systems for
automotive applications. Presented at 4th
World Congress in Nanocomposites, EMC,
San Francisco, 1-3 September 2004.

Chenggang Chen, Mohammad Khobaib,
David Curliss, Progress in Organic Coatings
47,376 - 383 (2003).

H. Liu, W. Zhang, S. Zheng. Polymer 46,

7.

10.

11.

12.

13.

14.

157 (2005).

C. Ding, D. Jia, H. He, B. Guo, H. Hong,
Polymer Testing 24, 94 (2005).

R. Wagener, T. J. G. Reisinger. Polymer 44,
7513 (2003).

Béo cdo t6ng két khoa hoc dé tai “Nghién
citu ché tao va ing dung vt liéu nano
polyme - composite”, md s6 KC.02.07.
2004. Quich Pang Triéu, Lé Van Cat, To
Thi Xuan Hing. '

K. A. Carrado, A. Awaluddin. Am Chem.
Soc., Div. Petrol. Chem. 38, P. 518 - 821
(1993).

J. M. Yeh, C. P. Chin. J. Appl. Polym. Sci.
88, 1072 (2003).

J. -M. Yeh et al. Surface & Coatings
Technology 200, P. 2753 - 2763 (2006).

Y. Gonzalez, M. C. Lafont, N. Pebere, G.
Chatainier, J. Roy and T. Bouissou. Corr.
Sci., 37, 1823 (1995).

Y. Gonzalez, M. C. Lafont, N. Pebere and
F. Moran. J. Appl. Electrochem., 26, 1259
(1996).





