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NGHIEN CU'U SU’ DUNG MANG POLYPYRROL DIEN HOA BE
XU Li BE MAT THEP TRANG KEM TRUOC KHI SON

NGUYEN TUAN DUNG, VU KE OANH
1. MO PAU

Cac nha khoa hoc trén the gidi cling nhu trong nudc thdi gian gan day rit quan tdm ti trién
vong img dung phuong phap tong hop di¢n hoa mang polyme dan vao linh vire xir li bé mat kim
loai trude khi son do nhitng wru diém ndi bat clia phuong phap nay. Tuy nhién vi qua trinh andt
hoa cac monome déu xay ra & dién thé cao nén viéc ap dung cho cac kim loai bj oxy héa cé dién
thé an mon thip gap nhéu khé khan, doi hoi phai tiép tuc nghién ciru sdu rong hon nia.

Son trén nén kém hay thép tring kém tu‘o*ng dbi phirc tap, lubn doi hoi phai xir li bé mit
trrde khi son. Nguyén nhin la do dién thé an mon cia kém rét thdp nghia la rat dé bi oxy hoa va
céc san phiam an mon sinh ra trén bé mat kim loai nhanh chong pha huy lam bong tréc cac vt
licu pha trén noé. Dé khic phuc diéu nay, lau nay ngudi ta van str dung cac phuong phap
phosphat hod, cromat hoa rit higu qua. Tuy nhién vi li do méi trirong nén cac phuong phap nay
dang doi hoi phai tim cach thay thé. Van dé  tuy birc xie nhung cac nghlen ciru vé qua trinh téng
hop dién héa mang polyme dan trén kém van con rét it [1 - 4], nhit 13 van dé img dung phuong

phap nay dé xir Ii bé mat kém trude khi son thi chua co nghlen clru nao duge cong bd.

# Nhimg két qua kha quan cia nghién ciru méi ddy vé kha nang tao mang Polypyrrol (PPy)
dién hoa tryc tiép trén nén kém do nhém ching t6i thyre hién 3, 4] da khich 1€ ching t6t tiép tuc
nghién ciru sir dung phuong phap nay dé xir 1i bé mat triroc khi son. Hy vong rang mang PPy
dién hoa co thé cai thién dang ké do bam dinh va kha ning bao vé chdng an mon cha lép son
pht ké tiép.

IL. PHAN THU'C NGHIEM

1. Ché tao miu

Cac mau thép trang kém kich thude 10 x 5 x 0,2 (em) dugc lam sach va mai nhe bing gidy
nham sé 1200, rira sach va say kho trudce khi sir dung. Phuong phap téng hop dién héa mang
PPy dugc md ta trong bai bao da dang [4]. O day ching t6i thyc hién tao mang PPy trén di¢n
tich 3 x 3 (cm), phan con lai dwge che kin cach ly khoi dung dich dign li.

Cac méu thép trang kém sau khi phi mang PPy bang phuong phap dién hoa tiép tuc duge
phun phi bing mot sé loai chat tao mang thong dung: Alkyd (ALKYDE 1216-80), Epoxy
(E44Vx97), Acrylic JAGOTEX AP 531), Polyurethan (Desmophen A160 Desmodur N75 cia
Bayer). Mang son trong sau khi khé c6 chleu day 20 + 1 pum. Cac miu khong ¢ xir li bang
mang PPy ciing dugc ché tao dong thoi dé dbi chimg.

2. Po bam dinh

Cac miu son trong alkyd (AK), epoxy (EP), polyurethane (PU) va acrylic (AC) trén nén
thép trang kém c6 xur li va khong c6 xur li bing mang PPy duge dem do bam dinh theo tiéu
chuin ASTM D3359-87.
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3. Danh gid in mon

Tt ca cac méu son dugc nghién clru &n mon trong dung dich NaCl 3% bang phuong phap
do di¢n thé mach h¢ (E,) va do tong tré theo thoi gian ngdm mau. Cac thi nghiém dugc thuc
hién trén may AUTOLAB cua Vién Ky thut nhiét dai.

111. KET QUA VA BIEN LUAN

1. Xir li bé mit trirée khi son bing mang PPy dién héa

Ching tdi da tién hanh phan cuc mau thép tring kém trong dung dich nudéc c6 chira 1’ M
sacycilat natri va 0,5 M pyrrol. Bién cuc so sanh dirge sir dung & day la dién cuc calomen bido
hoa (SCE), dién cuc dbi 1a mot tdm [u'or1 platin. Phuong phap dién hoa st dung la phucmg phap
dong khong ddi v&i gia trj la 4 mA/em’, Dudmg bién thién dién thé (E) theo thoi gian (1) thu
dugce bleu dlen trén hinh 1. Thoi gian phan cyc 1a 3 phut va dugc giir bang nhau déi véi tat ca
cac mau dé mang PPy thu dugce ¢6 chiéu day bing nhau (khoang 1 pm).
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Hinh 1. Dudng bién thign dién thé theo thoi gian cia dién cyc thép'trz’mg ké&m trong dung dich
SacNa | M + Py 0,5 M vé6i gia tridong ap datj =4 mA/em’

2. Do bam dinh

Céc mau son trong AK, EP, PU va AC trén nén thép trang kém c6 xu Ii va khéng xir 1i
bing mang PPy dién hoa dugc kiém tra d6 bam dinh theo tiéu chuian ASTM D3359-87. Két qua
dugc trinh bay ¢ bang 1.

Nhin bang 1 ta thiy cic chit tao mang nghién ciru déu bam dinh rat kém lén nén kém
khéng xir li. Alkyd va acrylic bong 100% theo bang dinh. Epoxy va polyurethane c6 kha ning
bam dinh t6t hon mét chut nhung van 1a rét kém. Trong khi d6 cdc mau son trong trén nén PPy
sau khi giét bang dinh chi bj bong rat it o vet rach, hd kim loai trzmg Diéu nay chimg t6 ca 4 loai
chit tao mang nghién ciru déu bam dinh rit tt 1én nén PPy, ddng thoi ta cling thiy r5 rang ring
hé son /PPy c6 kha nang bam dinh t5t hon hin trudmg hop khéng cé 16t PPy.
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Bang 1. Két qua do do bam dinh cta cac miu son trong

Alkyd Epoxy Polyurethan Acrylic
Khéng xirli | | 0B 1B 11B 0B
| Co xirli 4B 4B 4B B

2. Po dién thé mach hé theo thoi gian

T4t ca cac may son cd xir li va khong xur 1i b?lrng mang PPy déu duge kiém tra an mon trong
dung dich NaCl 3% bing phuong phap do dién thé mach hd (E.) theo thoi gian ngaim mau. Két
qua thu duoc trinh bay trén hinh 2.
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Hink 2. Sy bién thién clia E, theo thoi gian ngam trong NaCl 3% cia cic mAu son trong khéng xir Ii (a)
va ¢6 xu lf (b) bang PPy dién hoa
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Su bién thién cuia gia tri E,. trong hai truomg hop co xir li va khong xir li rit khac nhau, Dbi
v&i cac mau son trong pha truc tiép (khdng xir 1i) trén nén thép trang kém (hinh 2a), chi sau 1h
ngam trong dung dich thir nghiém, gia tri Eo do dugce da dat gia tri dién thé an mon E. cia
kém & khoang — 1 V (theo SCE), ching t6 kha ning ngin cach ciia cac mang nghién ciru déu rét
kém. Tuy nhién ngoai trir truong hgp son acrylic, con lai ta déu quan sat thay hién twong Eo.
tang nhe sau 1 ngdy ngam tdi khoang — 0,7 V (son AK va son PU) va khoang — 0,6 V (son EP).
biéu nay c6 thé li giai bang sir hinh thanh cac san phim an mon khéng tan cua k&€m da Jam tang
phan nao kha nang che chén cia mang phu Nhung chi sau mdt thoi gian ngin (4 ngay d6i vai
PU, 7 ngay d6i voi AK va 8 ngay ddi v&i EP), Ey lai sut xuong dat — 0,9 V, ching té6 kém lai
tiép tuc bi &n mon,

Trong trudmg hogp son trén PPy, két qua hoan toan khéc (hinh 2b). Ngay tir diu E,. do duoc
da dat gia trj rat anodic, xung quanh 0V theo SCE va &n dinh trong khoang dién thé tir— 0,1 V
dén + 0,1 V.;Sau mot thoi glan g ngay ddi vai AC, 15 ngay déi véi PU, 50 ngay ddi vdi AK, E,.
bat dau glam xudng dat gia tri Ee,, cia kém. Riéng truong hop son EP da hon 10 thing ma E,
van giit 6n dinh xung quanh gia tri — 0,6 V. Diéu nay thé hién r5 rét vai trd cia mang 16t polyme
dan PPy, kha ning bao vé cia cdc mang son trong da tang dang ké. Tuy nhién trong cac chét tao
mang nghién ciru, epoxy va alkyd c6 hiéu img not bat hon polyurethan va acrylic. Ching t6 kha
ning tuong hop cia hai loai chat tao mang AK va EP véi PPy t&t hon hai loai Pu va AC.
3. Do tong triv dién hoa

Pé tim hléu ki hon cac qua trinh dién hoa xay ra trén bé mat mau khi nghién ¢tru &n mon,
ching toi da tlen hanh do tong tro cia hé son ¢ dién thé ty do tai céc thoi dlem khac nhau trong

qua trinh ngdm mau trong NaCl 3%. Hinh 3 va hinh 4 lan luot trinh bay mét s6 két qua thu duge
trén méu son trong epoxy trén nén thép trang k&m khong xir li va c6 xur 1 bing mang PPy

Nhin hinh 3 ta thy phé téng tr& do dugce trén miu son khéng cé xir 1i co dang glorg nhur
cac trudmg hgp tuong ty khac da dang trén cac tai lidu [5 - 8]. Cac phd do duge déu co dang hai
cung, tuy hinh dang va kich thudc c6 khac nhau tuy theo thoi gian ngdm mau. Ngay sau | gio
ngam, dién thé mach hd chinh bing dién thé &n mon cua kdm, dién tré phan cuc ci 3.5 MQ.
Sau hai ngdy ngam, khi Eoc ting nhe t&i gin — 0,7 V (hinh 2a), dién tr& phan cuc tang 1én c&
9 MQ va cung thir hai rt phin tan chirng t6 sy khéng dbng nhét caa qua trinh dién hoa trén bé
mit kim loai. Hién twong nay co thé giai thich do qua trinh sinh ra cdc san phdm an mon kém
khong tan trén bé mat.

Hién tugng nay chi dién ra trong vai ngay, sau 8 ngay ngam dién tré phan cuc giam xubng
con ¢ 3 MQ, E,. luc nay dat — 0,95 V, b?ing gia tri Eg coa kém tran (hinh 2a). Sau do kich
thudc cia cac cung giam manh t&i ¢ 5 KQ sau 16 ngay ngém thi khong thay déi nira.

Céc két qua do trén miu som trong Epoxy phu trén nén xir li PPy hoan toan khac han
(hinh 4). Trong 20 ngay déu tién ngam méu trong NaCl 3%, phd tdng tro c6 mét cung & tin sb
cao va mdt doan thing & ving tin s6 thip hon. Dang phé nay tuong tu vai két qua do trén mang
polyme din phu trén kim loai [9]. Theo thoi gian ngém, goc nghiéng ciia doan thing chimg t6
qué trinh khuech tan giam din va dan dan bién thanh hai vong cung nho sau 3 thang ngdm mau.
Ey dang tir rat gia trj duong tut xubng khoang — 0,6 V (hinh 2b). Sau 10 thang ngdm mau E,
vén giir nguyén trong khoang do, dang pho tong tré gin nhu khong thay déi, chi ¢6 gié tri dlen
tré phan cyc hoi giam mét chit nhung van con rét cao & khoang 10 MQ. Lac nay klm loai van
dang dugc bao vé.
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Hinh 3. Phd téng trd do tai thé ty do cia mAu son epoxy trén thép trang k&m ngam trong
NaCl 3% & cac théi diém khéc nhau
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Hinh 4. Phé téng tré do tai thé tw do cia miu son Epoxy trén thép trang kém c6 xi7 li bang
PPy ngam trong NaCl 3% ¢ cac thoi diém khac nhau

Nhu viy, cic két qua nghién cire an mon trong NaCl 3% da chirng 16 r3 rang ring xir li bé
mit thép trang kém trude khi son bang phuong phép polyme hoa di¢n hoé pyrrole da cai thién
rat dang ké d¢ bam dinh va kha ndng bao vé clia mang son hiru co.

IV. KET LUAN

Pi ché tao duge cic mau son trong alkyt, epoxy, polyurethan, acrylic trén nén thép trang
kém c6 xir li trude bang mang po]ypyrro] dién hoa. Cac két qui do bam dinh va nghién ciru an
mon déu cho thiy lop xir li bing mang PPy da lam tang dang ké d5 bam dinh va kha ning bao v¢
cua cac mang son. Tuy nthién trong céc chdt tao mang nghién ciru, epoxy cho két qua tét nhit,
chimg o ring epoxy tuong hop nhat véi mang PPy.

Du sao day ciing méi chi 1a cac két qua budc dau tuy rét kha quan. Dé hiéu sau sic hon
nira tac dung cua mang PPy dan dién trong truong hop nay can nghién clu tiép tuc, phan tich
tdng trd ciing nhu phéan tich bé mat ki ludng hon nira.
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SUMMARY

APPLICATION OF POLYPYRROLE ELECTRODEPOSITION AS A PRETREATMENT
FOR ZINC-COATED STEEL BEFORE PAINTING

Polypyrrole (PPy) film eiectrodeposited on zinc-coated steel by anodic oxidation
galvanostatically of pyrrole from neutral aqueous salycilate solution has showed very good
hesion and protective properties. This paper presents the further investigation on its
application as a surface treatment before painting. Some clear topcoats were used as epoxy,
alkyd, polyurethane and acrylic resins. The result of adhesion and corrosion tests in the solution
NaCl 3% showed clearly that protective properties of all coating systems could be improved by
using underneath PPy film. The open circuit potential measurement showed an anodic values
indicating the presence of electroactive polymer PPy. Coating protective property was evaluated
by electrochemical impedance spectroscopy following the immersion time. The best result was
obtained in the case of epoxy resin. '
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