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Abstract

In this paper, clay polypyrrole and clay polypyrrole doped by vanadate were prepared by chemical synthesis. X-Ray
diffraction analyze shows that polypyrrole was insert into clay layers and the increase of basal spacing of clay is 0.1 nm
for clay polypyrrole and 0.43 nm for clay polypyrrole doped by vanadate. Clay polypyrrole was incorporated into epoxy
resin for protection anticorrosion of carbon steel. The electrochemical impedance measurements show a significantly
improvement of protective properties in presence of clay polypyrrole doped by vanadate in comparison with pure epoxy,
epoxy containing clay and epoxy containing clay polypyrrole. The fracture surface of epoxy resin loaded was observed
by FESEM. The results show a toughness improvement of epoxy resin containing polypyrrole doped vanadate.

1. GIOI THIEU

Cac 16p pht hitu co clay nano compozit d3 dugc
trién khai nghién ctru va c6 hiéu qua bao vé chdng
an mon tot nho kha ning che chin cua cac tim clay
phan tan trong nén hitu co [1, 2]. Mé6i day, clay duoc
bién tinh v&i mot s6 chét e ché dn mon, di 1am tang
dang ké kha ning trc ché an mon cua 16p phu epoxy.

Di co nhiéu cong trinh cong bé sir dung polyme
dan nhu 16p phu than thién méi truong, tir polyme
dan tong hop dién héa, tong hop hoa hoc [3 - 5] va
véi cac hé phu khac nhau nhu polyuretan, epoxy...
trén nén polyanilin hoic polypyrol [6, 7]. Ngoai ra,
cling da co vai cong trinh nghién ctru dé cap dén sur
dung polyme dan nhu bt mau trong son phu. Cac
polyme dan dé duoc pha tap voi mot sb chét e ché
an mon va khi mang c6 khuyet tat, xay ra phan Gng
an mon, chinh cic hop phan chat wc ché do duoc
giai phong khoi polyme, tai thy dong kim loai dé sira
chirta hu hoéng [8, 9].

Bai bao nay nghién ciru tong hop clay polypyrol
trong d6 polypyrol dwoc pha tap v6i vanadat 1a chit
trc ché an mon. Tiép theo clay polypyrol dugc tron
vao mang epoxy nhu mot chit &rc ché dn mon thép
cacbon.

2. THUC NGHIEM
2.1. Nguyén liéu

Nén kim loai nghién ctru 13 thép cacbon XC35,
kich thude 150 x 100 x 2 mm.

) Chét tao mang 1a nhua epoxy X75 va chét dong
ran polyamin polyamit PA66, loai thuong pham cua

Thai Lan.

Pyrol 1a loai tinh khiét 98 %, cta hing Merck
(Puc).

Amoni vanadat 13 loai tinh khiét 99% ctia hing
Merck (Prc).

Amoni persunphat (NH,),S,0s 13 loai tinh khiét
98% ctia Trung Qudc.

Clay st dung trong bai 1a clay lay tr mo Di
Linh, Lim Pong (Viét Nam).

Tong hop clay polypyrol (CPP): phan tan clay
vao 250 ml nuéc, khudy bang may khuay tir trong 30
phat. Cho pyrol vao coc chua clay, khudy tiép 1gio.
Hoa tan (NH,4),S,05 trong nudc roi nhod giot vao coc
da co clay + pyrol trong 15 phut (ti 1¢ mol: chat oxi
hoa/pyrol = 1/1). Dé phan tng 8 - 10 gio, li tdm rura
san pham CPP bang nudc cit, chinh vé pH = 6,5, liy
san pham ra sdy chan khong & 40°C.

Téng hop clay polypyrol pha tap vanadat (CPV):
phan tan clay trong nuéc, khudy 30 phuat, thém
amoni vanadat vao dung dich clay (ti 1¢ mol amoni
vanadat/pyrol = '), va khuay trong 1 gio. Cho tiép

pyrol vao coc, khuay tiép 1gio. Nho giot chit oxi
hoa (NH4),S,0s, dé phan ng trong 8 - 10 gio, li tim
rira san pham bang nude cét, chinh vé pH = 6,5, lay
san pham ra say chan khong & 40°C.

San phim CPP va CPV dugc dua vao mang
epoxy v6i nong do 3%.

Chuan bi miu: Mau thép dugc lam sach dau m&
bang xa phong, rira sach bang nudc cét, etanol, sdy
kho, sau d6 dugc mai bé miat bang gidy rap loai AA-
400. Mang epoxy va epoxy chira CPP va CPV dugc
tao thanh bang quay ly tdm trén may Filmfuge
1110 N (Sheen). Chiéu day mang sau khi kho
khoang 20 pum.
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2.2. Phwong phap nghién ciru

Phuong phap tong tro: st dung hé 3 dién cuc, dién
cuc 1am viée 1a thm thép pht mang son, dién cuc so
sanh 1a dién cuc calomel, dién cuc dbi 1a ludi platin.
Cac phép do dugc thyc hién trén may Autolab PG30
(Ha Lan) tai Vién K¥ thuat nhiét doi. Moi truong
xam thyc 1a dung dich NaCl 3%. Mdi phép do duoc
tién hanh trén 3 mau dé khé“ing dinh kha nang lap lai.

Phan tich FESEM: phuong phap hién vi truong
dién tor quét dung dé phan tich hinh thai cua clay
polypyrol ciing nhu cdu tric cia mang epoxy va
epoxy chira clay polypyrol. Mang epoxy va epoxy

Trinh Anh Truc va cong sw

chtra clay polypyrol duoc tao thanh trén nén PE,
nhung vao nito léng va bé giy, sau d6 dem chup
FESEM mit giy ctia mang. Anh FESEM dugc chup
tor may JSM 53000 ctia Nhat Ban tai Vién Khoa hoc
vat li¢u, Vién Khoa hoc va Cong ngh¢ Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Khao sat dac tinh caa clay polypyrol va clay
polypyrol pha tap vanadat

Hinh 1 trinh bay phd nhifu xa tia X cua clay,
clay polypyrol va clay polypyrol c6 pha tap vanadat.
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Hinh 1: Pho nhiéu xa tia X ctia clay, CPP va CPV

Céq trac tinh thé cua cac 16p silicat dugc xac
dinh bang cac pic phan xa thu dugc thong qua
phuong trinh Bragg:

A=2 d001. Sind

Trong do, A 1a budc song cua tia X, dgo; 1a khoang
cach gilra cac 16p clay va 0 1a mgt ntra goc phan xa.

Puong XRD cua clay c¢6 mot pic & goc 6,04°,
tuong (mg v6i khoang cach 16p 14,63 A°. O duong
XRD cua CPP, CPV, pic nay c6 su dich chuyén vé
khoang cach lon hon. Puong CPV c¢6 sy dich
chuyén pic vé goc nhé hon, twong tng véi khoang
cach 16p tang hon nhiéu so véi CPP. Sy c¢6 mit clia
vanadat da lam gia tdng khoang cach 16p cua clay

1én nhiéu. Piéu d6 duoc giai thich do trong moi
trudng axit, mono vanadat V, chuyén sang dang
decavanadat Vo, khi pha tap vao mang ludi
polypyrol, 1am gia tang thé tich tinh thé din dén ting
khoang cach 16p cua clay [10].

3.2. Khio sat kha ning bio vé chéng in mon cia
16p phi epoxy chira clay polypyrol

Kha ning bao vé chong an mon cho thép cua 16p
phu epoxy chira clay polypyrol dugc theo ddi bang
phuong phap tong tré dién hoa theo thoi gian thir
nghiém trong moi truong xam thyc tai dién thé mach
ho.

Hinh 2 trinh bay phé tong trd ciia mang epoxy,
epoxy chua clay polypyrol va epoxy chira clay
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polypyrol ¢6 pha tap vanadat sau 7 tuan thir nghiém

Téng hop clay polypyrol va iing dung...

trong dung dich NaCl 3%.
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Hinh 2: Pho tong tré ciia mau thép phi mang epoxy (a), epoxy chira 3% clay (b), epoxy chira 3% clay
polypyrol (c) va epoxy chura 3% clay polypyrol pha tap vanadat(d) sau 49 ngay thir nghiém trong dung dich
NaCl 3%

Sau 49 ngay thir nghiém, dang phd téng trd cua
mau thép phti mang epoxy va epoxy chira phu gia
khac nhau, chiing to sy c6 mat cua phu gia lam thay
doi tinh chat dién hoa ctia hé mang/kim loai. Gi4 tri
téng trd cia mang epoxy co chita phu gia cling cao
hon nhiéu so véi mang epoxy.

Su suy gidm ctia mang theo thoi gian thtt nghiém
dugc danh gia théng qua theo ddi gia tri modul tong
trd tai 1 Hz theo thoi gian.

Hinh 3 trinh bay bién thién modul tong tro tai 1
Hz cia mau thép phi mang epoxy va epoxy chua
clay, clay polypyrol theo thoi gian thir nghiém trong
dung dich NaCl 3%.

Modul tong tré cia mang epoxy chi gitr 6n dinh
trong 2 tudn, sau d6 suy giam lién tuc theo thoi gian
thir nghiém. V6i mang epoxy chua clay, modul tong
trg 6n dinh hon & gié tri thip hon so v4i mang epoxy
chira clay polypyrol. Mang epoxy chua clay
polypyrol pha tap vanadat c6 gia tri modul tong trd
on dinh va cao nhét so voi cac mang epoxy khac,
chtng t6 kha nang che chin cao va do bén cia mang
theo thoi gian thir nghiém. Didu d6 c6 thé giai thich
do khoang cach gitta cac 16p clay cao hon lam clay
dé phan tan hon viao mang lam gia ting kha ning
che chin.

D¢ lam 16 hon gia thuyét trén, cdu tric ciia mang
epoxy da dugc xac dinh thong qua chyup FESEM mat
cit ciia mang. Hinh 4 trinh bay anh FESEM cia
mang epoxy, epoxy chua clay, epoxy chua clay

polypyrol va epoxy chira clay polypyrol pha tap
vanadat.
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Hinh 3: Bién thién ciia modul tong tré tai tin s6 1
Hz cia thép phi mang epoxy (O), epoxy chira 3%
clay (¥), epoxy chtta 3% clay polypyrol (X) va
epoxy chura 3% clay polypyrol pha tap vanadat (¢)
sau 49 ngay thtr nghiém trong dung dich NaCl 3%

Mang epoxy c6 cau trac dong nhit so voi mang
epoxy chtra phu gia. Trong mang epoxy chura clay
quan sat r6 cau tric co cum ciia clay khong phan tan
déu. So sanh mang epoxy chira CPP va epoxy chira
CPV, mang epoxy chira CPV ¢c6 bién dang x¢ nhiéu
hon, chimg to mang c6 ciu trac bén chic hon. Piéu
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d6 phtt hop véi cac két qua phan tich nhiéu xa tia X,
khoang cach 16p cia CPV 16n hon CPP dan dén
phan tan t6t hon trong mang epoxy. So v&i mang
epoxy chua clay, clay trong mang epoxy chua clay
polypyrol phan tan déu hon. Ngoai ra, quan sat thay

R

IMS x1.00k SE(M) 6/13/2008

o

IMS x5.00k SE(M) 4/22/2009

Trinh Anh Truc va cong sy

sw co cum clia cau triic clay trong mang epoxy chira
CPP, 10 nét & d6 phan giai 16n. Trong khi d6, mang
epoxy chira CPV c6 su phan tan clay ddng déu hon,
quan sat rd sy bao boc ciia 16p mang xung quanh cu
trac 16p cua clay & do phan giai lon.

10.0um [l IM3 x3.00k SE(M) 4/22/2009

Hinh 4: Anh FESEM mit cit ciia mang epoxy (a), epoxy chira clay (b), epoxy chira clay polypyrol (c)
va epoxy chura clay polypyrol pha tap vanadat (d)

4. KET LUAN

Clay polypyrol va clay polypyrol pha tap
vanadat da dugc téng hop bang phuong phip hoa
hoc. Cac két qua phan tich nhidu xa tia X cho thay
c6 su gia tang khoang cach 16p clay, clay polypyrol
c6 khoang cach lop 16n hon clay polypyrol khong
pha tap vanadat.

Phuong phap tong tré dién hoa di dugc sir dung

dé danh gia kha ning bao vé chdng dn mon cua 16p
phu epoxy chira clay polypyrol. Cac két qua thu
dugc cho thay sy c6 mit cia clay va clay polypyrol
lam gia ting kha niang che chin ciia mang epoxy.
Trong do, mang epoxy chira clay polypyrol pha tap
vanadat c6 kha ning ngin cach tot va bén hon ca.
Phén tich hién vi truong dién tir quét ciia mat cit
mang epoxy va epoxy chura clay va clay polypyrol
cho thdy, mang epoxy chita clay polypyrol pha tap
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vanadat c6 kha ning phan tan tt va do bén xé 16n
hon ca.
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