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KHA NANG BAO VE CHONG AN MON CUA MANG
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KHI CO MAT CAC CHAT HOAT PONG BE MAT
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SUMMARY

Electrosynthezation processe of Ppyia-Fe,0; nano-composite films on the iron have been
investigated in solution containing potassivm tetraoxalate, pyrrole and nano a-Fe,O; in
suspension with and without surfactants. The fitm formed in solution with dodecylsulfate anionic
surfactant gives the best results of prorection against corrosion of iron. This film can protect
metal in NaCl 3% corrosion solution during 370 hours, two times longer than which formed in
solution with ceryl trimethyl amoninum cationic surfactant and five times longer than polypyrrole

film without nano-oxide.

1- MO DAU

Kha nang bao vé chéng ian mon cha cédc
polyme dan néi chung va polypyrol (Ppy) néi
riéng da va dang duge nhiéu nha Khoa hoc trong
vk ngoai nudc quan tam nghién cau [1, 2).
Nhiing két qua gdn day dé chi ra rang mang Ppy
bén an mon duge tong hop truc ti€p rén bé mat
sit thép bang phuong phap dién hod trong dung
dich tetraoxalat kali (PTO) [3]. Thai gian bao vé
chéng an mon c6 thé duge cai thién khi sir dung
cdc oxit kim loai dwa vdo Ppy nham tao
composit {4] hoac pha tap vao polyme cdc ion
hoat déng bé mit c6 kich thudc 1én [5]. Bai bdo
ndy gidi thiéu cac két qua nghién citu téng hop
dién hod nano-compozit trén co s¢ Ppy va nano-
oxit (¢-Fe,0;) khi ¢6 mat cic anion va cation
hoat dong bé mit, cling nhu khdo sit kha nang
bdo vé chong an mon cla cidc mang polyme dan
dién tao thanh.

Il - THUC NGHIEM

Cic phép do dién hod dugc thuc hién trén he
thigt b1 Autolab 30 (Eco. Co. Ha Lan) tai Vién
K¥ thuat nhiét dsi, trong binh do ¢d dung tich
200 ml véi he 3 dién cuc: Pién cuc doi 1a ludi
platin (Pt), dién cuc so sdnh: sunfat thuy ngan
Hg/Hg,50,/K,80, bido hoa (SSE) va dién cuc
1am viéc 1a sat nguyén chat (99,99%), c¢6 dién
tich lam vige 0,2 cm’.

Mang nano-composit Ppy/c-Fe, 0, duoc
tong hop trong dung dich PTO 0,05 M, pyrol 0,1
M, nano o-Fe,0; khi ¢ va khong ¢6 mat cic
chit hoat dong bé mat. o-Fe,0, 1a san phim
thuong mai cua Aldrich, tén tai dudi dang bot
min, miu den, ¢é cdu tric hat dang hinh ciu
dudmg kinh 5 — 10 nm. Cic anion va cation hoat
dong bé mat dugce stt dung trong nghién ciiu nay
la  dodecylsulfat (DS) wva cetyl trimetyl
amonium (CTA™").
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Nghién cttu dac tinh cta chit hoat dong bé
mat trong dung dich tac mang duge thuc hién
nh& dién cuc chon loc ion va ham luong nano
oxit trong polyme duwgc phan tich in-situ nhg
can vi lugng thach anh.

Cac mang nano-compozit sau khi téng hop
¢6 chiéu day 3 - 4 um tuong dng véi dién tich
tong hop 2C/cm? duge tring qua nudc cdl, dé
kho, sau d6 phan tich bé mat bing kinh hién vi
dién tlr quét (SEM) va thir nghiém &n mon bang
cich theo doi dién th€ mach hd theo thdi gian
ngam mau trong dung dich Nall 3%.

II - KET QUA VA THAO LUAN

1. Dic tinh cua cac chit hoat dong bé miit

Ion DS va CTA" la cdc chédt hoat dong bé
mat, ¢6 kha nang hap phu va che phi 1én. Khi
nong do cua nd trong dung dich dat dén gi4 tri
gidi han (néng do CMC) thi ¢6 hién tugng tao
mixel keo, lam thay déi cdu tric cling nhu cic
tinh chat hoa ly: do dan dién, sic cang bé mat,
d6 phan tdn anh sdng... Néng do CMC thudng
¢d gid tri nho va phu thudc vao ban chit cia
chat hoat dong bé mat, cdc ion trong dung dich

va dung moi... Do d6, ndng do chat hoat dong
bé mit trong dung dich tao mang déng vai trd
quyét dinh dén qud trinh xay ra trén bé mat
phan chia pha, qud trinh téng hop dién hod ciing
nhu déc tinh cha mang polyme sau nay.

Nong do CMC cua chat hoat dong bé mait
trong dung dich tao mang dugc xdc dinh bang
dién cuc chon loc ion. Bién thé tuong déi cla
dién cuc nay phu thudc tuyén tinh vao néng do
cdc ion don trong dung dich, chinh vi vay chiing
ta ¢6 thé xdc dinh dugc néng do CMC clia DS
va CTA™ trong dung dich chinh {3 néng d6 ma
tai d6 dién thé khong thay déi khi bé sung them
chdt hoat déng bé mat. Hinh | da chi ra néng do
CMC cia DS va CTA" wong dung dich PTO
0,05M va pyrol 0,1 M lan luot 1a 1,26.10° M va
10*M. Dai lugng nay duding nhu khong thay déi
khi €6 mat nano-oxit trong dung dich, tuy nhién
do c6 su hdp phu clia chat hoat dong bé mat trén
cdc hat oxit, nén néng do cic ion don cia chit
hoat dong bé mat trong dung dich khéng cé oxit
ludon 16n hon so véi dung dich ¢6 mar oxit.
Luong chat hoat dong bé mat da hdp phu trén
oxit dugc xdc dinh nhu trén hinh | cho thiy kha
nang hdp phu coa DS 16n hon nhiéu so véi
CTA™
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Hinh 1: Bién thién di¢n the dién cuc chon loc ion theo néng do chat hoat dong bé mit

2. Tong hop mang nanocompozit

Cic mang polyme dan dién dugc téng hop
bang phuong phép dién hod tai mat do dong |
mA/cm’, lan lugt trong cic dung dich PTO,
pyrol khéng c6 va ¢ nano-oxit (1 gfl + 16 g/l),
trong ca hai trudng hop khong c¢6 va cé mait chat
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hoat dong bé mat (10"M + 16.10* M). Pudng
cong biéu dién sy bién thien dién th€ theo thoi
gian tong hop polyme trong cic dung dich trén
€6 cing mot dang chung nhu dugc mo ta trén
hinh 2, ching 16 su cé mat cha oxit va cdc chat
hoat dong bé mat trong khoing néng do khao



sat khong 1am thay déi dac tinh dién hod cha
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Hinh 2: Su bién thién dién thé theo thii gian tdng
hop polyme ¢ [ = lmA/cm?

Khoi lugng mang polyme hinh thanh trong
qué trinh téng hgp dién hod duge xdc dinh in-
situ nhe can vi lugng thach anh trén dién cuc
thach anh phu mot 16p vang mong. Khoi lugng
ting gdn nhu tuyén tinh véi thoi gian tao mang
vad hé 50 géc phu thudc vao thanh phin dung
dich tao mang (hinh 3). Khdi luong mang
composit téng hop trong dung dich PTO 0,05
M, pyrol 0,1 M, nano-oxit 2 g/l ¢é mit cic
anion hoic cation hoat dong bé mat 2.10* M da
duge so sdnh véi cdc mang polyme duge tong
hop trong dung dich ¢6é va khong c¢é oxit nhung
vang mat chit hoat dong bé mat. Két qua thu
duoc trén hinh 3 di chi ra rang cdc nano-oxit
duge dua vao trong thanh phdn cia mang
polyme, do dé lam tang khét luong so véi mang
polyme dugc téng hop trong dung dich khong
c6 oxit. Viéc cho thém cac chat hoat déng bé
mat, ¢6 kha nang hdp phu xung quanh cic nano
oxit di lam thay déi ham lugng oxit trong
polyme. P6i véi anion hoat dong bé mit DS,
cac oxit duge hdp phu va tao thanh phan i tich
dien am, chuyén dich dén ving anét dudi tic
dung cia dién trudmg va lam tang ham lugng
oxit trong pelyme so voi truong hop khéng cé
chat hoat dong bé& mit. Ngugce lai trong trudng
hgp cation CAT, cdc oxit bi hidp phu va hinh
thanh cic phan t tich dién duong, dich chuyén
vé cator, Do do trong trudng hop nay, ham
lugng oxit trong polyme lai gidm so véi mang

kim loai nén.
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_ Hinh 3: Sy bién thién khéi lugng in-situ ¢ha
mang polyme trong qué trinh tdng hop dién hoa.

dugc hinh thanh trong dung dich ving mat chat
hoat déng bé mat.

3. Cau tric hinh thai hoc cia ciac mang
polyme

Cédc mang polyme tao thanh c¢dé mau den
xdm, c¢&u tric dang hat nhu duge moé (a4 trén hinh
4. Cic anh SEM da chi ra riang khi ving mat
chat hoat dong bé mat, cdc hat nano oxit dugc
dua vao mang c6 xu hudng co cum va phan bg
khong déu trong polyme (hinh 4b). Khi cé mat
chat hoat dong bé mat, cdc oxit bi hap phu boi
cac chat hoat dong bé mit, phan tdn 15t trong
dung dich va polime, do dé cdu tric bé mat
mang polyme thu duge déng nhdt vi min hon
nhiéu so véi mang Ppy/oxit ving mat chat hoat
dong bé mar (hinh 4c, d).

4. Kha nang bao vé chéng an mon

Hinh 5 cho thdy dién th€ mach hd cia nano-
compozit Ppy/a-Fe,O; & trang thdi oxi hod ludn
duong hon so véi dién thé an mon cha sit, nén
né bao vé sit thép theo co ché€ anot. Thin gian
bao vé kim loai dugc tinh tir khi ngdm mau
trong dung dich thir nghiém dén khi dién thé
chung cua hé giam dén dién thé an mon cna kim
loai nén (< -0,9 V/SSE).

Hinh 5a mé ta su bién thién dién thé theo
thdi gian ngam mau trong NaCl cla cic mang
polyme duoc toéng hop trong dung dich PTO
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0,05 M, pyrol 0,1 M vi nano-oxit & cac néng do
khic nhau. Cic két qua thu duge da chi ra rang
viéc thém nano a-Fe,O; vao dung dich tao mang
da 1am tang ddng ké thol gian bao vé choéng an
mon cita mang compozit dat duge. Tuy nhién
khi ham lugng nano-oxit trong dung dich qua
cao (16 g/1), lugng oxit trong pelyme 1on, phan
b6 kém dong déu va dé tao cic khuyét 1at, lam
giam thai gian bao vé chdng an mon. VG6i ham
hegng oxit t6i wu 2 g/l, mang compozit ¢é kha
nang bao vé kim loai 80 gi& trong NaCl 3%, gap
hai 1an so v&1 mang Ppy dugc téng hop trong
cing diéu kién nhung ving mit oxit. Ching toi
str dung néng do nano-oxit 2g/l che cdc nghién
citu ti€p theo.

Khao sit dnh huong clha néng d6 anion vi
cation hoat dong bé mat trong dung dich tao
mang dén thdi gian bao vé chéng an moén cua
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mang nano-compozit Ppy/a-Fe,O, lin lugt duce
thé hién trén hinh Sb va 5c. Nhin chung, sy cé
mat clia cdc chat hoat dong bé mat ¢é tidc dung
hap phu va gilt cho cdc nano-oxit khong bi co
cum va phan tan 6t hon trong dung dich ciing
nhu trong polyme, do dé mang thu dugc dong
nhat va xit chat, cai thién thoi gian bao vé chong
an mon kim loai. Khi ndng do chat hoat déng bé
mit qud 16n, ngoai hién tugng hap phu trén oxit,
cdc chat hoat dong bé mat con hdp phu manh
trén bé mat dién cuc lam viéc, din dén thay doi
céu tric cling nhu dac tinh ctia mang polyme tao
thanh va lam giam kha nang bao vé chéng an
mon. Néng d¢ chat hoat dong bé mat thich hop
cho mang nano-compozit bén an mon la 2.10™
M dai véi DS hoac 4.10* M trong trudng hop
CTA.
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Hinh 4: Cdu tric bé mat mang pelyme thu dugc
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a, Mang polyme téng hop trong
dung dich PTO 0,05 M, pyrol 0,1 M
va nano-oxit & cdc néng do khdc
nhau
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b, Mang polyme t6ng hop trong
dung dich PTO 0,05 M, pyrol 0,1
M., nano-oxit 2g/l ¢d mat DS & céc
nong d¢ khic nhau
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Hinh 5: Su bién thién dién th& mach hé theo thoi gian ngam méu trong dung dich in mon NaCl 3%

Trong dung dich chita anion hoat dong bé
mat DS, cdc oxit dugc dua vao trong Ppy khong
nhitng nh& qud trinh khuéch tdn, ma con nhé
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hién twong dién chuyén nén lugng oxit trong
polyme 1én, hon nita ion DS ¢6 thé déng vai tro
ion déi trong mach polyme, do d6 kha nang bao



vé chong an moOn cla mang nano-compozit tao
trong dung dich ndy 16t hon nhiéu so véi mang
hinh thanh trong dung dich chita chit hoat dong
bé mat cation. Véi dién tich téng hgp 2C/em?,
mang nano-compozil hinh thanh trong dung
dich chita DS ¢6 kha nang bao vé sat thép trong
méi truomg NaCl 3% khoang 370 gid, gap hon
hai 1dn so v6i mang téng hop trong dung dich
chita CTA" va gdp gan 5 lan so véi mang Ppy
vang mat oxit.

IV - KET LUAN

Ming nano-compozit trén co s& polyme din
dién va oxit sit a-Fe,O, ¢é kich thudc nano di
duoc tong hop bang phuong phdp dién hoa trong
dung dich chia PTO, pyrol, nano-oxit cé va
khong c6 chat hoat dong bé mat. Mang
compozit thu dugc da cai thién ding ké kha
nang bao vé chéng an mon Kim loai so véi cic
mang Ppy khong c6 oxit. Khao sat s c6 mit
cha cac chat hoat dong bé mat trong dung dich
tao mang da chi ra rang anion hoat dong bé mat
hdp phu xung quanh oxit tao thanh phan tir tich
dién am, d¢ dang di vao trong mang polyme nho
qua trinh dién chuyén. Ngugc lai cdc cation hoat
dong bé mat hdp phu xung guanh nano-oxit va
tao thanh cdc phdn tir tich dién duong, chuyén
dong vé phia catot, do dé cdc nano-oxit kho
khuéch tdn vao trong polyme. Cic chitl hoat
dong bé mat ciing c¢6 kha nang itc ché kim loai
chéng an mon tuy nhién & cdc mic do rat khic
nhau va dat dugc thdi gian bdo vé Kim loai nén

161 wu & néng do rit nho: 2.10* M déi véi DS
hoac 4.107* M d6i véi ATC'. Trong diéu kién
16ng hop (61 uu, cidc mang nano-compozit hinh
thanh trong dung dich chifa DS cho hiéu qua
bao vé cao hon so véi mang tao trong dung dich
¢d mat ATC' va cao hon nhiéu so vdi mang
composit ving mat chat hoat dong bé mat.

Loi cam on: Cong trinh hodn thanh véi si ho
tro kinh phi caa chuong trinh nghién cimi co bdn
trong Khoa hoc tw nhién, clhing 16é xin trdn
thanh cam on.
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