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TONG HOP PIEN HOA VA BDAC TiNH CHON LOC CATION CUA
MANG POLYPYROL/DODECYLSULFAT

NGUYEN THI LE HIEN
1. MO PAU

Polypyrol (Ppy) hién dang la mot trong cac polyme dan duoc nghién ctru nhiéu hon ca vi
kha ning 6n dinh cao va din t6t trong méi trudng axit va trung tinh. Pic tinh dan cua polyme
ciing nhu kha ning liya chon ion khi phan tmg oxy hoa - khir xay ra phu thudc rat nhiéu vao ban
chit ctia polyme, ché do tong hop va dic biét 1a cac ion ddi pha tap trong polyme. Bang phurong
phap tong hop dién héa, cac polyme thu dugc & trang thai oxy hoéa va duge pha tap boi cac
anion. Khi phan tng khtr xay ra, thong thuong polyme s& nhudng cic anion dé dam bao qua
trinh trung hoa dién tich trong mang. Tuy nhién, trong truong hop cac anion pha tap cé kich
thudce lon, kém linh dong s€ bi gilt lai trong mang, do do céc cation trong dung dich s€ dugc pha
tap vao polyme nham dam bao sy can bang dién tich. Vi muc dich tong hop mang Ppy c6 kha
ning trao ddi cation khi phan tmg oxy-héa khir xay ra, img dung trong cic sensor chon loc
cation hodc tao mang polyme din bén in mon trong cac mdi truong chira anion clo, anion ddi
dodecylsulfat (DS) da dugc sir dung dé pha tap vao mang Ppy trong qua trinh téng hop dién hoa.

Trong bai bdo ndy, chung t6i gidi thiéu mot s két qua nghién ciru qua trinh téng hop dién
hoa tao mang polypyrol/dodecylsulfat (Ppy/DS) va dac tinh chon loc cation ctia no.

1. PIEU KIEN THU'C NGHIEM

Mang Ppy/DS dugc tong hop trén hé thiét bi dién hoa Autolab (Ha Lan), trong binh dién
hoa hé ba dién cuc: Dién cuc so sanh 1a calomen bdo hoa KCl, dién cuc dbi 1a ludi Pt co dién
tich 16n hon rat nhiéu so véi dién cuc 1am viée. Dién cuc 1am viée 1a vang co6 dién tich lam viéc
12 0,27 cm?, ¢6 ciu tao phu hop cho nghién ctru tiép theo bang phuong phap can vi lugng thach
anh (EQCM) [1].

Mang sau khi tong hop duoc phén tich bé mét bang kinh hién vi dién tir quét (SEM) trén hé
thiét bi Leica Stereoscan 440, sir dung chuong trinh phan mém Leo. Nghién ctru qua trinh chon
loc ion bang phuong phap quét thé vong két hop voi EQCM trén hé thiét bi tyr tao cua phong thi
nghiém ‘Bé mit va hé thong dién hoa’- trudng Paris 6- Phap. Thanh phan cac cdu tir trong mang
Ppy/DS dugc phén tich bang phd tan xa nang lugng (EDS).

III. KET QUA VA THAO LUAN
1. Téng hop dién héa mang Ppy/DS
Ion DS ¢o6 c’6ng thuc cau tao CH3—(CH2)1 1—0-S05" 1a mot chét hoat dong bé mat. Cé,c
nguyén ‘tfr cua chat hoat dong bé mat DS bao gom 2 cuc khac nhau: Cyc ky nudc - hé)a, tan tot
trong dau (hydrophobic) ddc trung boi mach alkyl 12 carbon. Cyc wa nudce - hoa tan tot trong
nudce (hydrophilic), dac trung boi gde phan cuc ion (-O-S0y).
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Ciing nhu céac chét hoat dong bé mit khac, DS c6 kha ning hép phu 16n va hinh thanh céac
mixel (micelle) khi nong do cia nd trong dung dich vuot qua nong d9 CMC (Critical Micelle
Concentration) (hinh 1).
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Hinh 1. Gi6i thiéu céu trac cta ion DS

Trong dung dich tao mang Ppy, ion dbi DS ton tai duéi dang monome hodc mixel 1 phu
thudc vao nong do cua noé trong dung dich. & dang mixel, dudi tdc dong cia dién truong, cac ion
DS hap phu trén bé mit dién cuc nhu hinh 2 [2]. Pyrol monome hoa tan trong cac dung mdi hiru
co tt hon so véi trong nudc [3], nén pyrol s€ uu tién pha tron trong cac mixel va khéch tan dén
bé mit dién cuc. Két qua la mang Ppy tao ra dugc kiém soat bai qua trinh van chuyén chéat qua
mang DS hap phy, ma & d6 nong do chat phan tmg la cao nhat, cho phép hira hen thu duge méang
Ppy/DS c6 cau trac min, sit chit va dong nhét.

Khi DS dugc hoa tan trong dung dich nude, hai ndng d6 CMC da dugc xac dinh twong tng
v6i hai dang mixel, [DS] > 8.10”° M tuwong tng véi mixel c6 dang hinh cau, va [DS] > 4.10> M
twong (mg voi mixel ¢6 dang hinh tru [4, 5]. Tuy nhién, khi trong dung dich c6 mit pyrol, nong
d6 CMC va dang cia mixel co thé s& bi thay ddi.

Mang Ppy/DS duoc tong hop béng phuong phap dong ap dit (I = 1mA/cm®), & nhiét do phong,
trong dung dich c6 chira pyrol 0,1 M va ion DS & ndng d6 0,005; 0,01; 0,025; 0,05 va 0,1 M.

~ O

QOQ L% || Kimloai (+)
T Ng TTﬁz—%f j) % €] Cation dai (Na*)

0O O 00O O~~~ lon DS

inh 2. Mb hinh téng hgp mang Ppy/DS ¢ nong do cao hon CMC
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2. Pic tinh ciia mang Ppy/DS
a. Céu tric bé mdt

Sau khi téng hop mang Ppy/DS ¢6 mau den sam, bé mit mang dong nhz‘it.‘ Su thay ddi cdu
tric cua mang khi nong d¢ thay doi dugc quan sat boi anh SEM (hinh 3). Nong d6 DS trong
khoang 0,01 — 0,025 M cho cau trac mang nho min hon ca. Chung t6i da chon nong do DS 1a
0,025 M cho céac nghién ctru tiép theo.
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Hinh 3. Cu trac bé mat mang Ppy/DS tong hop ¢ cic ndng do DS khac nhau

b. Kha nang chon loc ion cua mang Ppy/DS

Nghién ctru kha ning chon loc ion ctia mang Ppy/DS khi mang oxy hoa khir bang phuong
phap quét thé vong két hop véi ECQM trong dung dich NaCl 3%. Két qua thu duoc biéu dién
trén hinh 4. Sau khi tong hop mang Ppy/DS & trang thai oxy hoa, trong phan tir cia né c6 chira
céc ion d6i DS, khi mang Ppy/DS bi khu, cdc ion DS kém linh dong bi giir lai trong mang, chinh
vi vay cac cation Na* trong dung dich phai pha tap tiép tuc vao trong mang dé dam bao sy trung
hoa dién tich. Do d6 ching ta quan sat dugc su tang khéi lwong cuia mang (Am > 0) (hinh 4a).
Khi phan tng oxy héa xay ra, chinh cac cation Na' nay lai tham gia vao qua trinh van chuyén
ion tr mang polyme vao dung dich di¢n ly ((Am < 0).

Khac han véi qua trinh oxy hoa khir xay ra v6i mang Ppy pha tap béi céc anion don c6 kich
thudc nho nhu trudng hop mang Ppy/Cl (hinh 4b). Van chuyén ion trong Ppy/Cl 1a mot qua trinh
van chuyén hdn hop ca cic anion va cac cation. Khi phan tmg khir x4y ra trong dung dich NaCl
3%, ban dau cac ion dbi CI trong mang s& bj diy ra dé dam bao su can bang vé dién, chinh vi
vay chiing ta quan sat duoc su giam khdi lugng cia mang Ppy (Am < 0), tiép d6 cac cation Na”
trong dung dich s& tham gia vao qua trinh khir — pha tap vao trong mang Ppy, do d6 khéi luong
cua mang Ppy lai tang 1&n (Am > 0).
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Hinh 4. Sy bién thién dong dién va khoi lugng ciia mang theo dién thé quét trong dung dich NaCl
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Hinh 5. Ph6 EDS ctia mang Ppy/DS sau khi quét thé vong trong dung dich NaCl

Mang Ppy/DS sau khi quét thé da duoc kiém tra thanh phin béi EDS. Hinh 5 di chi ra ring
ngoai cac nguyén t6 trong thanh phan clia mang, chi c6 thém thanh phan ciia Na pha tap trong
mang. Két qua ndy mot 1an nita khang dinh kha nang wu tién chon loc cac cation clia mang
Ppy/DS thu dugc.
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IV.KET LUAN

Céc két qua thu duoc da cho phép khing dinh viéc pha tap cac anion DS vao trong mang
Ppy da co6 tac dung thay 601 kha nang lua chon ion cua mang polyme. Cac ion DS kich thude
16n, c6 kha ning hap phu tét nén mang Ppy/DS tao ra c6 cau triic min, sit chit. Trong mang
Ppy/DS, anion DS kém linh dong nén luu lai trong mang, ngan can qua trinh trao ddi ion cua
polyme vé6i cac anion don khac. Khi mang bi khir, cic cation s& dugc pha tap vao polyme dé
dam bao qua trinh trung hoa dién tich. Mang Ppy/DS tao ra hira hen nhiing rng dung mdi trong
cong nghiép sensor chon loc cation hodc tao nhitng mang polyme din bén an mon trong moi
truong chira cac ion CI.

Loi cdm on. Tac gia xin chan thanh cdm on sy hé trg kinh phi cia Chwong trinh nghién ctu
co ban cho viéc thwc hién nghién ctru nay.
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SUMMARY
ELECTROCHEMICAL SYNTHESIS AND CATIONIC SELECTIVITY OF
POLYPYRROLE/DODECYLSULFATE FILM

Electrodeposition of polypyrrole/dodecylsulfate film on gold electrode was performed in
dodecylsulfate natri and pyrrole electrolyte. lonic transfert in the conducting polymer film have
been studied in NaCl solution by Electrochemical Quartz Crystal Microbalance (EQCM) and
Energy Dispersion Spectrometry (EDS) methods. These results showed that large counter-ions
as the dodecylsulfate have a very weak mobility in the polypyrrole wich thus becomes cationic
permselective.
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