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ABSTRACT 

Clay montmorillonite KIO was organically modified by cation exchange reaction with methyl 
orange. The clay modified hy methyl orange (KIODC) was characterized by infrared 
spectroscopy. X-ray diffraction, thermogravimetric analysis and scanning electronic microscopy. 
The epoxy coatings containing 2% clay KIODC was prepared and the dispersion degree of clay in 
coating was evaluated. Structure analysis by infiared spectroscopy indicated that vibration 
bands at 1601 cm'' and 1389 cm'' characteristic of C-H bond in aromatic ring and C-N bond of 
methyl orange were also found in the spectra of clay KIODC. XRD analyze showed that the dgoi 
spacing of clay-KlODC was 16.1 A. These results indicate the intercalation of methyl orange 
molecules between silicate layers. Thermogravimetric analyze showed that the organic content in 
clay KIODC was 25,3 %. SEM observation demonstrated that in clay KIODC the silicate platelets 
are better separated then in pristine clay. XRD analyze results indicated that epoxy coating 
containing 2 % clay KIODC was intercalated nanocomposite. 

I -MODAU 

Trong nhtrng nam gin day vat lieu polyme 
clay nanocompozit thu hiit dugc su quan tam rat 
ldn ciia cae co sd nghien citu cung nhu san xuat. 
Chi vdi lugng rat nhd clay hiiu ca (3 - 5%) da 
lam tang ding k i cie tinh nang ciia vat lieu nhu 
do bin keo, kha nang chiu nhiet chd'ng chay, 
kha nang che chin, bao ve chd'ng an mdn [ 1 - 8 ] . 

Clay hitu co thudng dugc che tao tii clay 
montmorillonite la loai cd kha nang trao ddi ion 
cao bang phin ilng trao ddi ion vdi cie loai 
cation ankylamonium. Trong cie cdng trinh 
trudc day chiing tdi da nghien ciiu bien tfnh hiiu 
ca clay bang lie che an mdn la mdt amin cd 
chifa eac nhdm photphonat nhim ifng dung 
trong ldp phii nanocompozit bao ve chd'ng an 
mdn cho thep cacbon [9, 10]. Cac ke't qua thu 
dugc eho tha'y clay-ATMP cd khi nang tuang 
tic va tad ming bao ve tren b i mat thep. Su cd 

mat ciia clay bie'n tinh bing triaminophotphonic 
axit d ndng do 2 % da tang ding ke kha nang 
bao ve chd'ng an mdn ciia mang epoxy. 

Trong cdng trinh nay chting tdi nghien ciiu 
him CO hoi clay KIO bang metyl da cam la hgp 
chat azo cd chii:a nhdm chile sunfonic axit -
SOjH, nhim ifng dung clay hiru ea trong ldp phii 
bio ve chd'ng an mdn. Clay dugc hiiu co hoi 
bing phan ilng trao ddi ion. Ciu triic ciia clay 
hiiu ca che tao dugc phan tfch bang phd hdng 
ngoai, phd nhiiu tia X va kinh hiin vi dien tif 
quet. Kha nang phan tan ciia clay bie'n tfnh trong 
nen epoxy duac danh gia bing phd nhiiu xa tia 
X. 

II - THUC NGHIEM 

1. Nguyen lieu 

-I- Clay montmorillonit sif dung la clay KIO 
ciia hang Sigma-Aldrieh. 
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-I- Metyl da cam la loai PA ciia Trung Qud'c. 

2. Hiiu CO hoa clay bang metyl da cam [9] 

Clay KIO (10 g) dugc phan tin trong nude 
eat bing miy khuay tii, eho them 0,5 ml axit 
clohydrie bao hoa va 7 g metyl da cam vao, 
khuay tie'p trong 24 gid d nhiet do phdng. Clay 
hiiu CO hoa dugc tich ra vi rita bing nudc eat 
eho de'n khi khdng edn ion CI' (thif bang ion 
bac). Clay bien tinh duge siy trong chan khdng 
d nhiet dd 40°C trong 2 ngay. 

3. Phuang phap pho hong ngoai 

Ca'u triic ciia clay trudc va sau khi hiiu ca 
hoa duge dugc phan tfch bing phd hdng ngoai 
tren may Nicolet Nexus 670 d viing budc sdng 
til 4000 em"' de'n 400 cm' ciia Vien Ky thuat 
nhiet ddi. Clay duac do vdi dang ep vien vdi 
KBr. 

4. Phd nhieu xa tia X 

Phd nhiiu xa tia X cua clay dugc do tren 
may Siemen D5000 sit dung tia nhiiu xa CuKa 
cd budc sdng X= 1,5416 A. 

5. Phuang phap phan tfch nhiet 

Gian dd phan tfch nhiet cua clay duge do 
tren may phan tfch nhiet Shimadzu TGA-50M 
tai phdng phan tich nhiet, Vien Hda, Vien Khoa 
hoe va Cdng nghe Viet Nam. Tdc do tang nhiet 
la 10°C/phtit trong khoang 0-700°C. 

6. Phuang phap kinh hien vi dien tu quet 

ca'u triic ciia eac hat clay va bi mat ciia ldp 
phil duac phan tfch bing kinh hien vi dien tit 
quet (SEM ) tren may HITACHI S4800 tai Vien 
Vat lieu, Vien Khoa hgc va Cdng nghe Viet 
Nam 

III - KE'T QUA VA THAO LUAN 

Clay KIO dugc bie'n tfnh bang metyl da cam 
nhd phan iing trao ddi cation gitia clay va metyl 
da cam. Ca'u triic ciia clay trudc va sau khi bie'n 
tinh duge phan tteh bing phd hdng ngoai, pho 
nhiiu xa tia X, phan tich nhiet va kfnh hien vi 
dien quet. 
1. Pho hong ngoai J*' JIM J 

FTinh 1 trinh bay phd hdng ngoai ciia clay 
KIO, metyl da cam (MDC), clay KIO bie'n tinh 
metyl da cam (clay KIODC). 

So song (cm'') 

Hinh 1: Phd hdng ngoai ciia clay KIO, metyl da cam (MDC) va clay KIODC 
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Tren phd hdng ngoai, ta tha'y rd clay KIO cd 
cae pie dae trung eiia lien kit Mg-O, Al-O, va 
Si-O tuong ifng tai viing 468 em"', 525 cm ' va 
1051 cm"' [11]. Metyl da cam ed cie pic dac 
trung cho cic lien kit S=0 tai 1187 cm'', dao 
ddng khung benzen tai 1607 cm"' va lien ke't 
C-N tai 1367 cm''. 

Phd hdng ngoai ciia KIODC cung cd cac pic 
dae trung cho clay tai 466 cm' (Mg-O), 523 
em'' (Al-O) va 1035 cm' (Si-O). Ngoii ra cac 
pic dac trung cho dao ddng khung vdng benzen, 
va lien ke't C-N cting xuat hien tai 1601 cm' vi 
1389 cm'' tren phd KIODC. ' 

Ke't qua phan tfch bing phd hdng ngoai cho 
tha'y metyl da cam da duoc chen vao trong clay 
KIO. 

2. Phd nhieu xa tia X 

Khoang cich ldp ciia clay KIO trudc va sau 
khi biin tfnh metyl da cam duge phan tfch bing 
phd nhiiu xa tia X. Hinh 2 trinh bay phd nhiiu 
xa tia X cua clay KIO va KIODC. Ta thiy vdi 
clay ban diu KIO cd pic tai tuong ttng vdi 
khoang each ldp 10 A dac trung eho eau triic 
mica va pic tuang tfng vdi khoang each ldp 14,7 
A dac trung cho ciu triic smeetit trong clay. Vdi 
clay bie'n tfnh KIODC ta thay pic tuong Ung vdi 
khoang each 10 A va pic tuang ifng vdi khoang 
each ldp li 16,1 A. So vdi clay KIO ban dau cau 
true mica vin giif nguyen vi eau true smeetit cd 
stf tang khoang each ldp tif 14,7 A len 16,1 A. 
Cac kit qua nay eho thiy metyl da cam da chen 
mgt phan vao giiia cac ldp silicat trong ciu trdc 
smeetit ciia clay lam tang khoang cich ldp, 
nhung ca'u triic mica khdng thay ddi. 

Him lugng hiru ea trong clay bie'n tfnh dugc 
xac dinh bing phuang phip phan tich nhiet. 
Giin dd phan tfch nhiet eiia clay KIO vi KIODC 
duge trinh bay tren hinh 3. 

TGA {%) 

100 

Hinh 2: Phd nhiiu xa tia X eiia KIO (a) va ciia 
KIODC (b) 

800 

Hinh 3: Gian dd phan tfch nhiet ciia clay KIO 
(a) va clay KIODC (b) 

Dd thi eiia clay KIO cho thay trong khoing 
nhiet do tu 20"C cho tdi 100°C cd su giam khdi 
lugng la 5,7%, day la qua trinh bay hai nudc ha'p 
thu trong clay. Tir 100"C de'n 220"C cd su giam 
khdi lugng li 1% tuang ttng vdi su mit nude d 
dang ngam nudc ciia ion Na*. Tif 220"C din de'n 
643"C cd giam khdi lugng la 3,7% tuang irng 
vdi su mat hydroxyi eiia clay. 

Gian dd phan tfch nhiet ciia clay KIODC 
cho tha'y d khoang nhiet do tit 20"C de'n 100°C 
cd sir giam khdi lugng la 1,9% xay ra do qua 
trinh bay hai nude ha'p thu trong clay KIODC. 
Trong khoing nhiet do tii 200°C de'n 650°C cd 
su giam khdi lugng la 29% tuang itng vdi su 
phan huy thanh phan hilu co va mat hydroxyi 
ciia clay. Trong khi vdi miu clay KIO su giam 
khdi lugng tuong iing vdi mat hydroxyi la 3,7%. 
Nhu vay ham lugng hitu ea trong clay KIODC la 
25,3%. Cic kit qua phan tfch nhiet phii hgp vdi 
kit qua phan tfch hdng ngoai va phd XRD d 
tren. 

Kinh hien vi dien tir quet (SEM) 

Ca'u true hinh thai hgc eiia clay KIO trudc vi 
sau khi bie'n tfnh dugc quan sat bing kfnh hien 
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vi dien tit quet (SEM). Hinh 4 trinh bay anh 
SEM ciia clay KIO va clay KIODC 

Anh SEM cho thay eac miu clay cd ciu triic 
la, vdi miu clay KIO eac hat clay co cum nhau, 
trong khi vdi clay bie'n tinh KIODC cie hat clay 
tieh nhau han. 

Khik nang phan tan ciia clay KIODC trong 
nen epoxy 

Mang epoxy chiia 2% clay KIODC dugc che 
tao va danh gia kha khi nang phan tan ciia 

^s^'i^^iS?" v '^' -^' i^'y 

clay KIODC trong mang san epoxy bing pho 
nhiiu xa tia X. Hinh 5 trinh bay pho nhiiu xa tia 
X eiia clay KIODC va mang san epoxy chtta 2 
% clay KIODC. 

Qua phd nhiiu xa tia X cua clay KIODC co 
cac pic dac trung eho khoang cieh ldp tai 10 A 
va 16,1 A. Vdi mang son epoxy chifa 2% clay 
KIODC cd pic dac trung tuang itng vdi khoang 
each ldp la 10 A va pic 37,4 A. Phd tren cho 
thay trong mang san chifa clay KIODC, epoxy 
da chen vio giita eac ldp silicat eiia clay lam 
khoang eich tang len 37 A. 
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Hinh 4: Anh SEM ciia clay KIO (A) va clay KIODC (B)' 

•^ ^ - •^- .^ , - ,^A, 
(b) 

(a) 

"I 2 3 4 5 6 7 8 9 - to 

Hinh 5: Phd nhiiu xa tia X ciia clay KIODC va ming epoxy chtta 2 % clay KIODC 
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Nhu vay ke't qua phan tfch phd nhiiu xa tia 
X eho tha'y ming epoxy chiia clay KIODC la 
mang clay nanocompozit dang xen ldp. Tif cae 
kit qua tren eho thay clay KIODC ed thi tfng 
dung dugc trong ehe tao mang clay epoxy 
nanocompozit. 

IV - KE'T LUAN 

Da nghien ciru htm ca hoa clay 
montmorilonit KIO bing hgp chat azo cd chiia 
nhdm sunfonic axit (metyl da cam). Kit qua 
phan tfch hdng ngoai va phd nhiiu xa tia X cho 
tha'y cic phan tif metyl da cam da chen vio giira 
cac ta'm silicat trong clay va khoing each ldp da 
tang len 16,1 A. Clay KIODC ed cic ca'u true li, 
phan tin, tach nhau han clay ban diu. Kit qua 
phan tfch nhiet eho thay ham lugng hiiu ca 
chie'm 25,3% trong clay KIODC. 

Da che tao mang epoxy ehua 2% clay 
KIODC. Ke't qua thu dugc cho tha'y mang thu 
duge li mang clay nanocompozit dang xen ldp. 
Cac kit qua tren cho tha'y cd the ifng dung clay 
KIODC trong che tao mang epoxy clay 
nanocompozit lam ldp phii bao ve kim loai. 

Ldi cam an: Cdng trinh ndy dugc hodn thdnh 
vdi sU hd trg kinh phi ciia Chuang trinh Nghien 
cifu Cabdn cita Nhd nUdc. 
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