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NGHIEN cUU HUOU CO HOA CLAY TUY PHONG BANG AXIT
AMINOTRIMETYLPHOTPHONIC

DénToa soan 11-4-2006

TO THI XUAN HANG!', TRINH ANH TRUC!, TRUGNG HOAI NAM', NGUYEN PUC NGHIA?
'Vién ky thudt nhiét déi, Vién Khoa hoc va Cong nghé Viét Nam
*Vién Héa hoc, Vién Khoa hoc va Cong nghé Viét Nam

SUMMARY

Clay montmorillonite from Tuy Phong with the cation exchange capacity of 90-120 meq/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 d,, 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 solution. A protective film 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.

- MO PAU

Trong nhitng nam gan day vat liéu
nanocompozit thu hit dugc sy quan tam rat 16n
clia cdc co s nghién ciiu ciing nhu san xuét, dac
biét nanocompozit trén co s& clay hitu co. Chi
v6i lugng rdt nho clay hitu co (3 - 5%) da lam
tang ddng ké cdc tinh nang cta vat liéu nhu do
bén kéo, kha nang chiu nhiét chéng chay, kha
ning che chén, bdo vé chéng an mon [1 - 8].

Clay hitu co thuong duoc ché tao tir clay
montmorillonit 12 loai ¢6 kha nang trao déi ion
cao bing phan tng trao déi ion véi céc loai
cation ankylamoni. O Viét Nam clay 1a loai
khodng sét ré tién sin co, dac biét clay Tuy
Phong cé céc tinh nang tuong duong cic loai
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clay trén th€ gidi.

Trong cac cong trinh nghién ciu trudc day
ching t6i da nghién ctu ché tao clay hitu co tir
clay Tuy Phong bang cadc ankylamoni v&i mach
cacbua hydro khac nhau [9]. Cic két qua thu
dugc cho thdy clay hitu co cé khoang cich 16p
tang dang ké, phu thuoc vao do dai va cau tric
mach ankyl, do dai mach ankyl cang 16n, do
phan nhanh cang nhiéu thi khang céch 16p tang
cang I6n. Tinh chit cua vat lieu clay
nanocompozit phu thudc rat nhi€u va cau tric
ctia ankylamoni sir dung dé hitu co héa clay.

Vi vay trong cong trinh nay ching toi
nghién cttu hitu co héa clay Tuy Phong bing
mot amin ¢6 chita cic nhém photphonat, 1a loai
tic ch€ an mon nham tng dung trong ché tao cac



vat liéu nanocompozit c6 kha nang bao vé chong
an mon cao. Clay dugc hitu co héa biang phan
ting trao d6i ion. Cau triic cta clay hitu co ché
tao dugc phan tich bing phé héng ngoai, phd
nhiéu tia X va kinh hién vi dién t&r quét. Kha
nang bao vé chéng an mon thép cac bon cla
clay bién tinh dugc khdo séit bang phuong phap
dién héa, bé mat dién cuc duoc quan sat bang
kinh hién vi dién tlr quét.

II - THUC NGHIEM

1. Nguyén liéu

+ Clay montmorillonit st dung dé hitu co
héa dugc tinh chiét tir khodng sét bentonit Tuy
Phong, c6 do truong nd 500 lan, kha nang trao
déi ion 12 90-120 meq/100 g.

+ Axit aminotrimetylphotphonic (ATMP)
do hiang Concorde Chimie (Phap) cung cép, c6
cong thic nhu sau: N[(CH,)PO(OH),];.

2. Hitu co héa clay bang ATMP [10]

Clay bentonit Tuy phong (3 g) dugc phan
tdn trong nudc cit bang may khudy tlr, cho thém
0,5 ml axit clohydric bao hoa va 7 g ATMP vao,
khudy tiép trong 24 gio' & nhiét do phong. Clay
hitu co héa duoc tach ra va rira bang nudc cat
cho dén khi khong con ion CI' (thlr bang ion
bac). Clay bién tinh dugc sy trong chan khong
6 nhiét do 70 °C trong 2 ngay.

3. Phuong phap phé héng ngoai

Ciu tric cua clay trudc va sau khi hitu co

héa dugc dugc phan tich bing phé héng ngoai
trén mdy Nicolet Nexus 670 & viing budc séng
tit 4000 cm™ dén 400 cm™ clia Vién K§ thuat
nhiét déi. Clay dugc do v6i dang ép vién véi
KBr.

4. Phé nhiéu xa tia X

Phé nhiéu xa tia X cta clay duoc do trén
mdy Siemen D5000 st dung tia nhiéu xa Cu K,
c6 budc séng A = 1,5416 A.

5. Phuong phap kinh hién vi dién tir quét

C4u trdc cla cdc hat clay va bé mat cua 16p
phli dugc phan tich bang kinh hién vi dién tir
quét (SEM) trén may JSM-5300.

111 - KET QUA VA THAO LUAN

1. Phan tich cu tric cua clay bién tinh
ATMP

Clay dugc bién tinh véi ATMP nho phan
ting trao d6i cation giita clay va ATMP [10].
TruGe hét céc tinh chat co 1y cua clay bién tinh
ATMP (clay-ATMP) dugc xdc dinh. Clay-
ATMP c6 mau vang nhat nhu truée khi bién
tinh, kich thuéc hat 1 - 2 ym. Ham lugng hitu co
sau khi bién tinh xac dinh dugc 1a 12%.

Phé héng ngoai dugc st dung dé phan tich
cau tric cua clay trudc va sau khi bién tinh.
Hinh 1 trinh bay phé héng ngoai cla clay,
ATMP va clay-ATMP. Cac pic dic trung tir phd
hong ngoai dugc trinh bay trén bang 1.

(a)

(b)

(c)

Hinh 1: Pho hong
ngoai cua clay (a),
ATMP (b) va clay-
ATMP (c)
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Bdng I: Cac pic déc trung tir phd hong ngoai

ACTI%D, ATMP, | Clay, |t 1at
em’! cm cm
468 468 | Mgé O
526 524 | Si-0-Al
1036 1032 | SiéO
1014 1014 P-O
1271 1271 P=0
1464 1464 -CH,
1725 1725 P-O-H
2957 2960 -CH,

Theo phé hong ngoai, ta thdy rd cc pic dic
trung cua lién két Mg-O, Si-O-Al, va Si-O tuong
ting tai ving 468 cm™, 524 cm™ va 1032 cm’
de6i véi clay [11, 12]. Cac pic nay ciing dugc

tim thdy trong phd cua clay-ATMP. D6i véi
ATMP, ta thdy cdc pic 1271 cm™ 1a pic dic
trung cua lién két P=0, pic 1725 cm™ dic trung
cho lién két P-O-H va pic 1014 cm™ 1a lién két
P-O, pic dic trung cho lién két éCH, & 2960
cm’ va 1464 cm™ [13]. Cic pic dic trung cho
lién két hydrocacbon CH, dugc thé hién qua pic
2960 cm™ va 1464 cm” ciing dugc tim thay
trén pho clia clay-ATMP.

Tur cac két qua phan tich hong ngoai trén cé
thé khing dinh axit aminotrimetylphotphonic da
dugc chen vao giita cac tdm silicat trong clay.

Bén canh phuong phdp ph6 héng ngoai,
phuong phdp nhiéu xa tia X ciing dugc st dung
dé danh gid san phidm tao thanh tir phan ting trao
déi cation. Hinh 2 trinh bay phé nhiéu xa tia X
cua clay va clay-ATMP. Két qua trén phé cho
thay clay ban dau c6 khoang cach 16p d, la
12,57 A trong khi d6 clay bién tinh ATMP c6
khoang cich 16p dy, 12 15,76 A. Nhu vay cic
phan tor ATMP cheén vao da lam khoang cich
16p tang 3,19 A so vé6i clay ban dau.

Cuong do tuong doi

/ﬁ\,.———v

11 13 15

20,°
Hinh 2: Ph6 nhiéu xa tia X cua clay(---) va clay-ATMP(-)

Hinh thdi cua clay-ATMP dugc quan sét
bing kinh hién vi dién tir quét (SEM). Hinh 3
la anh SEM cua clay ban dau va clay- ATMP.

Anh SEM clia mu clay tu nhién cho thdy su
phan bd chua dong déu va su tiach 16p chua r6
rang, trong khi d6, anh SEM cta méu clay da
bién tinh thé hién rd su phan bo tuong doi dong
déu va nhin thay rd su tach 16p. Kich thudc cac
hat clay-ATMP ciing nhé hon so véi clay ban
dau.
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2. Kha nang bao vé chéng an mon cua clay-
ATMP

Dé nghién citu kha niang tuong tdc cua clay-
ATMP véi bé mat thép, céc phép do dién héa da
dugc tién hanh trong dung dich ¢6 chita ATMP,
clay tu nhién va clay-ATMP. Dién cuc thép
dugc nhing trong cic dung dich d6.

Hinh 4 trinh bay th€ an mon cta dién cuc
thép theo thoi gian ngam trong dung dich chita
0,25% ATMP, 0,25% clay va 0,25% clay-



ATMP.

Hinh 3: Anh SEM clia clay ban déu (a) va clay bién tinh ATMP (b)
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Hinh 4: Bién thién cta gia tri th€ an mon theo
thoi gian cta dién cuc thép ngam trong dung
dich chira 0,25% ATMP; 0,25% clay va 0,25%
clay-ATMP

Su bién thién cta th€ an mon cua dién cuc
thép theo thoi gian trong cdc dung dich rat khac
nhau. Trong dung dich ATMP, th€ an mon
chuyén dich lién tuc vé viing an6t. Theo céc tai
liéu da cong bo, ATMP c6 thé phan ting véi bé
miit thép tao thanh phic chat trén bé mat, ¢6 kha
nang bao vé chong an mon [13, 14]. Sau 2 gio
ngam trong dung dich ATMP, gi4 tri thé an mon
dat dén -230 mV.

Trong dung dich clay, th€ dan mon dich vé
catot trong 20 phit dau, sau d6 6n dinh & €380
mV. Sau 120 phit ngam trong ca 2 dung dich

clay va ATMP, bé mat thép van sdng bdng,
khong bi an mon.

Trong dung dich clay-ATMP, th€ an mon
dao dong trong vai phiit dau, sau dé dich chuyén
nhanh vé viing anot trong vong 10 phit va giam
tlr tir v€ catot, sau 120 phit th nghiém, gid tri
thé€ an mon dat €230 mV. Khdac véi 2 truong hop
trén, sau khi ngam trong dung dich 120 phuit, ta
quan sat thdy mot 16p mang diy trén bé mat
thép. Cau trdc cua 16p mang nay da duoc quan
sdt bang kinh hién vi dién tir quét. Hinh 5 trinh
bay anh SEM cua clay-ATMP va bé mat thép
sau 120 phidt ngam trong dung dich clay-ATMP.
Trén anh SEM, ta thay rd rang 16p mang tao
thanh trén bé mat thép c6 cung céu tric véi
clay-ATMP, tuong do6i day, c6 cac tdm clay che
pht kin bé mat thép.

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

IV - KET LUAN

Da nghién cttu hitu co héa clay Tuy Phong
bang axit aminotrimetylphotphonic (ATMP).
Két qua phan tich héng ngoai va phé nhiéu xa
tia X cho thdy cdc phan tt ATMP da chen vao
gitta cac 16p clay, khoang cach 16p trong clay da
tang 3,19 A so véi clay ban ddu. Clay-ATMP
6 céc cau tric 14, phan tdn, tich déu, kich thudc
hat nho hon clay ban dau.
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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 hoa va phan tich SEM cho thay
clay-ATMP c¢6 kha nang tuong tdc va tao mang
bao vé trén bé mat thép.
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