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BIEN TiNH I-jUU CO CLAY MONTMORILONIT K10 BANG HOP
CHAT AZO cO CHUA NHOM SUNFONIC AXIT

PénToa soan 29-8-2008

TO THI XUAN HANG, TRINH ANH TRUC, PHAM GIA VU
Vién Ky thudt nhiét doi, Vién Khoa hoc va Cong nghé Viét Nam

ABSTRACT

Clay montmorillonite K10 was organically modified by cation exchange reaction with methyl
orange. The clay modified by methyl orange (KIODC) was characterized by infrared
spectroscopy, X-ray diffraction, thermogravimetric analysis and scanning electronic microscopy.
The epoxy coatings containing 2% clay K10DC was prepared and the dispersion degree of clay in
coating was evaluated. Structure analysis by infrared 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 dy,
spacing of clay-K10DC 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 K10DC was 25,3 %. SEM observation demonstrated that in clay K10DC the silicate platelets
are better separated then in pristine clay. XRD analyze results indicated that epoxy coating

containing 2 % clay K10DC was intercalated nanoconiposite.

1- MG DAU

Trong nhitng ndm g4n day vat liéu polyme
clay nanocompozit thu hiit dugc su quan tam rét
16n clia cdc cd s& nghién ctu ciling nhu san xuat.
Chi véi lugng rat nhd clay hitu co (3 - 5%) da
lam ting ddng ké c4c tinh nang cla vat liéu nhu
dé bén kéo, kha nang chiu nhiét chdng chdy,
kha ning che chan, bao vé chéng an mon [1 - 8].

Clay hitu co thudng dugc ché tao tir clay
montmorillonite 12 loai c6 kha ning trao déi ion
cao bing phan tng trao ddi ion véi cdc loai
cation ankylamonium. Trong cdc cong trinh
trudc day ching tai d nghién citu bién tinh hiu
co clay bing tc ché an mon la mét amin cé
chita ciac nhém photphonat nham tng dung
trong 16p pht nanocompozit bao vé chéng dn
mon cho thép cacbon [9, 10]. Céc két qua thu
dugc cho thay clay-ATMP c6 kha nang tuong
tic va tad mang bao vé trén bé mat thép. Su c6

mat cua clay bién tinh bang triaminophotphonic
axit & noéng d6 2 % da tang ding ké kha ning
bao vé chdng an mon cla mang epoxy.

Trong coéng trinh nay ching td1 nghién ctu
hitu co hoé clay K10 bidng metyl da cam 12 hgp
chat azo c6é chia nhém chitc sunfonic axit —
SO,H, nhim ng dung clay hitu co trong 16p phi
bao vé chéng an modn. Clay dugc hitu co hod
bang phan img trao déi ion. Cau tric cla clay
hitu co ch€ tao dugc phan tich bing phd héng
ngoai, phd nhiéu tia X va kinh hién vi dién tir
quét. Kha nang phan tdn cha clay bién tinh trong
nén epoxy dugc dinh gid bing phé nhiéu xa tia

II - THUC NGHIEM

1. Nguyén liéu

+ Clay montmorillonit sir dung 12 clay K10
cta hang Sigma-Aldrich.
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+ Metyl da cam 13 loai PA cia Trung Quéc.
2. Hitu co hoa clay bang metyl da cam [9]

Clay K10 (10 g) dugc phan tan trong nudc
cdt bing mdy khudy tir, cho thém 0,5 ml axit
clohydric bdo hoa va 7 g metyl da cam vao,
khudy ti€p trong 24 gio & nhiét d6 phong. Clay
hitu co hod dugc tdch ra va rira bang nudc cét
cho dén khi khéng con ion CI' (thir bing ion
bac). Clay bién tinh dugc sdy trong chan khong
& nhiét do 40°C trong 2 ngay.

3. Phuong phép phd hong ngoai

Csu triic chia clay trudc va sau khi hifu co
hod dugc duoc phan tich bang phd héng ngoai
trén mdy Nicolet Nexus 670 & viing budc séng
tir 4000 cm™ dén 400 cm’ ciia Vién Ky thuat
phiét déi. Clay dugc do voi dang ép vién véi
KBr.

4. Phé nhiéu xa tia X

Phé nhiéu xa tia X cla clay dugc do trén
mdy Siemen DS000 st dung tia nhiéu xa CuK,
c6 budc séng A = 1,5416 A.

5. Phuong phap phan tich nhiét

Gian dé phén tich nhiét cta clay dugc do
trén mdy phéan tich nhiét Shimadzu TGA-50M
tai phong phan tich phiét, Vién Héa, Vién Khoa
hoc va Cong nghé Viét Nam. T6c do tang nhiét
la 10°C/phit trong khoang 0-700°C.

6. Phuong phap kinh hién vi dién tir quét

Ciu triic clia céc hat clay va bé mat cua l6p
phii dugc phan tich bing kinh hién vi dién tr
quét (SEM ) trén mdy HITACHI $4800 tai Vién
Vat liéu, Vién Khoa hoc va Cong nghé Viét
Nam

I - KET QUA VA THAO LUAN

Clay K10 dugc bién tinh bing metyl da cam
nhd phan ng trao déi cation gilta clay va metyl
da cam. C4u triic cia clay trudc va sau khi bién
tinh dugc phan tich bing phd héng ngoai, phd
nhiéu xa tia X, phan tich nhiét va kinh hién vi
dién quét.

1. Phé héng ngoai

Hinh 1 trinh bay phé héng ngoai clia clay
K10, metyl da cam (MDC), clay K10 bién tinh
metyl da cam (clay K10DC).

Clay K10
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Hinh I: Phé héng ngoai clia clay K10, metyl da cam (MDC) va clay K10DC
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Trén phd hong ngoai, ta thay 15 clay K10 ¢6
cdc pic dac trung cua lién két Mg-O, Al-O, va
Si-O tuong ing tai ving 468 cm™, 525 cm va
1051 cm™ [11]. Metyl da cam c6 cic pic dic
trung cho céc lien két S=0 tai 1187 cm’, dao
dong khung benzen tai 1607 cm™ va lién két
C-Ntai 1367 cm™.

Phé hong ngoai ctia K10DC ciing ¢6 cdc pic
dac trung cho clay tai 466 cm™ (Mg-O), 523
cm’ (Al-O) va 1035 cm™' (Si-O). Ngoai ra cac
pic dac trung cho dao dong khung vong benzen,
va lién két C-N ciing xuat hién tai 1601 cm™' va
1389 cm™ trén phé K10DC.

Két qua phan tich bang phé héng ngoai cho
thdy metyl da cam da dugc chén vao trong clay
K10.

2. Phé nhiéu xa tia X

Khoéng céch 18p clia clay K10 trude va sau
khi bién tinh metyl da cam dugc phan tich béng
phd nhiéu xa tia X. Hinh 2 trinh bay phd nhiéu
xa tia X cua clay K10 va K10DC. Ta thay vdi
clay ban dau K10 c6 pic tai tuong tng véi
khoang cach 16p 10 A dic trung cho cdu tric
mica va pic tuong ing véi khoang cach lop 14,7
A dic trung cho cdu trdc smectit trong clay. Vi
clay bién tinh K10DC ta thdy pic tuong itng véi
khoang cach 10 A va pic tuong ting véi khoang
cach 1ép 1a 16,1 A. So v6i clay K10 ban ddu cu
triic mica van giit nguyén va céu tric smectit c6
sit ting khoang cach 16p tir 14,7 A len 16,1 A.
Cac két qua nay cho thay metyl da cam di cheén
moét phan vao giita cdc 19p silicat trong cdu tric
smectit clia clay lam tang khoang céach ldp,
nhung cdu triic mica khong thay déi.
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Hinh 2: Phé nhiéu xa tia X cta K10 (a) va cta
K10DC (b)

Ham luong hitu co trong clay bién tinh duoc
xac dinh bing phuong phap phan tich nhiét.
Gian d6 phan tich nhiét ctia clay K10 va K10DC
dugc trinh bay trén hinh 3.
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Hinh 3: Gian do6 phan tich nhiét cua clay K10
(a) va clay K10DC (b)

D6 thi cua clay K10 cho thdy trong khoang
nhiét do tir 20°C cho t4i 100°C ¢6 su giam khoi
lugng 1a 5,7%, day la qua trinh bay hoi nudc hap
thu trong clay. Tt 100°C dén 220°C ¢6 su giam
khéi lugng 12 1% tuong \ing voi sy mat nudc &
dang ngam nudc cua ion Na'. Tir 220°C dén dén
643"C c6 giam khéi lugng la 3,7% tuong tng
vdi sy mat hydroxyl cua clay.

Gian d6 phan tich nhiét cia clay K10DC
cho thay & khoang nhiét do tir 20°C dén 100°C
c6 su giam khoi luong 1a 1,9% xay ra do quéd
trinh bay hoi nudc hdp thu trong clay K10DC.
Trong khoang nhiét do tir 200°C dén 650°C cé
su giam khéi lugng la 29% tuong ing vdi sy
phan huy thanh phén hitu co va mét hydroxyl
cua clay. Trong khi vdi mu clay K10 sur gidm
khdi lugng tuong ing vdi mét hydroxyl 1a 3,7%.
Nhu vay ham lugng hitu co trong clay K10DC la
25,3%. Cac két qua phan tich nhiét phu hgp véi
két qua phan tich héng ngoai va phd XRD &
trén.

Kinh hién vi dién tir quét (SEM)

Céu tric hinh théi hoc cta clay K10 trudc va
sau khi bién tinh dugc quan sit bang kinh hién
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vi dién tlr quét (SEM). Hinh 4 trinh bay anh
SEM cia clay K10 va clay K10DC

" Anh SEM cho thdy céc mdu clay c6 cdu tric
14, véi miu clay K10 céc hat clay co cum nhau,
trong khi vdi clay bién tinh K10DC cic hat clay
tdch nhau hon.

Kha nang phan tan cua clay K10DC trong
nén epoxy

Maing epoxy chita 2% clay K10DC dugc ché
tao va danh gid kha kha nang phéan tdn cola
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clay K10DC trong mang son epoxy bang phé
nhiéu xa tia X. Hinh 5 trinh bay phé nhiéu xa tia
X cia clay K10DC va mang son epoxy chita 2
% clay K10DC.

Qua phé nhiéu xa tia X cta clay K10DC cé
céc pic dic trung cho khoang cach 16p tai 10 A
va 16,1 A. Véi mang son epoxy chita 2% clay
K10DC c6 pic dac trung tuong ing vdi khoang
cdch 16p 1a 10 A va pic 37,4 A. Phé uén cho
thdy trong mang son chifa clay K10DC, epoxy
da chén vao gilta cdc 16p silicat cha clay lam
khoang cich tang lén 37 A.
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Hinli 5 Phé nhiéu xa tia X chia clay K10DC vi mang epoxy chita 2 % clay K10DC
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Nhu vay két qua phan tich phd nhiéu xa tia
X cho thdy mang epoxy chia clay K10DC la
mang clay nanocompozit dang xen 16p. Tur cac
két qua trén cho thdy clay K10DC cé thé tng
dung duoc trong ch€ tao mang clay epoxy
nanocompozit.

IV - KET LUAN

ba nghién ciu hilu co hod clay
montmorilonit K10 bang hop chét azo c6 chita
nhém sunfonic axit (metyl da cam). Két qua
phén tich héng ngoai va phé nhiéu xa tia X cho
thdy céc phan tir metyl da cam d3 chén vao giita
cdc tdm silicat trong clay va khoang cich 1dp da
tang lén 16,1 A. Clay K10DC c6 cdc c4u triic 14,
phén tén, tich nhau hon clay ban dau. Két qua
phén tich nhiét cho thdy ham luong hiru co
chiém 25,3% trong clay K10DC.

Pa ché€ tao mang epoxy chita 2% clay
K10DC. Két qua thu dugc cho thdy mang thu
dugc la mang clay nanocompozit dang xen 16p.
Ciéc ket qua trén cho thdy c6 thé ing dung clay
KI10DC trong ché tao mang epoxy clay
nanocompozit lam 16p ph bao vé kim loai.

Loi cam on: Céng trinh nay duwgc hoan thanh

voi sy hé tro kinh phi ciia Chuong trinh Nghién
citu Co ban ciia Nha e,
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