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TONG HQP DIEN HOA MANG POLY(1,8-DIAMINONAPHTALEN)
TRONG MOI TRUONG NUGC

NGUYEN TUAN DUNG, PHUNG NHU BACH, BANG LAN ANH, TO TH| XUAN HANG

1. MO DAU

Polyme din dugc phat minh vao nim 1977 da gay bat ngdr Ién va nhanh chéng trd thanh
tam diém chi y cha cac nha nghién ciru khoa hoc, dic biét 1a trong Iinh virc ché tao cam bién
(sensor). Mot dic tinh ndi bat ciia polymer dén [a kha nﬁng thay ddi cac tinh chat dién, quang,
tir, tlly theo trang thai hoat héa (doping), va sy thay ddi ndy dé dang quan sat, do dac dugc &
nhi¢t do thudmg. Trong khi dé, trang thai doping cia polyme dan lai rat nhdy cam véi cac ‘hop
chit hoa hoc. Didu nay tao cho polyme din kha nang tiém tang trong viéc img dung dé ché tao
sensor dién héa nhan biét cac chét khi hay cac ion trong nude.

Théi gian gan day, polydlammonaphtalen voi nhém chirc amin tu do trong phan tir da thu
hit manh mé€ sy quan tdm cua cac nha khoa hoc [2 - 5]. Tuy cdc nghién clru mdi chi bit dau
nhing polydiaminonaphtalen di to ra rat ¢6 trlen vong phat trién thanh vt liéu sensor tién tlen
Trong bai bao nay ching tdi s& trinh bay mét s6 két qua nghién ciru budc diu vé qua trinh tdng
hop dién hzéa mang poly(1,8-diaminonaphtalen) trong méi trudng nude va khao sat tinh nhay dbi
véi ion Cu™.

2. THUC NGHIEM

Poly(1,8-diaminonaphtalen) dugrc témg hop trén nén platin bang phuong phap phéin cuc
vong da chu ki (CV) trong dung dich axit HCl (Merck) ¢6 chira 1,8-diamino naphtalen (Merck).
Binh dién hoa sir dung 1a binh ba dién cyc: dién curc lam viéc la mot dia tron platin dudng kinh
2mm, dién cye so sanh 1a dién cyc calomel bio hoa (SCE) va dién cuwe doi 1a mét tAm ludi
platin. Cac phép do dién hoa duge tién hanh trén thiét bi AUTOLAB 30 (Ha Lan).

Mang sau khi tdng hgp duge phan tich cu tric bing phd Raman trén thiét bi LABRAM-
1B (Phap), tia sang kich thich 1a laser He-Ne budc song 632,8nm, cong suit 6mw.

Tinh nhay cam ciia dién cyc platin lai poly(1,8-DAN) dbi véi cation Cu®* duge khao sat
théng qua sy thay ddi hoat tinh dién nhan biét bang phd von-ampe sir dung ki thudt phan cuc
vong da chu ki (CV-cyclic voltammetry) hay song vuéng (SWV-square wave voltammetry).

3. KET QUA VA THAO LUAN
3.1. Téng hop dién hoa mang poly(1,8-diaminonaphtalen)
bién cyc platin duorc phén cyc trong dung dich HCl 0,1 M khong co6 monome va o

monome (1,8-DAN 10°M) bang phuong phap quét thé vong véi the d6 50 mV.s”. Khoang quét
thé gii han gifra - 0,15 V va + 1,1 V (theo SCE) dé tranh qu4 trinh 6xy héa khir nude. Pudmg
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cong j-E thu duoc da ching té qua trinh 6xyhoda 1,8-DAN thé hién & 2 pic andt xuit hién tai 0,65

Vva | V (hinh 1).
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Hinh 1. Pudmg cong phén cuc cta Pt trong dung dich HC1 0,1M (---—) va HC10,1M+1,8-DAN 10°M (—)

Tiép tuc quét thé vong da chu ki trong dung dich HCI 0,1 M + 10° M 1,8-DAN, ta thiy
cudmg d6 dong 6xy hoa jo lién tue giam (hinh 2). Didu nay chitng td mang polyme tao thanh phu
trén bé mit platin da can trd su trao ddi dién tich giira dién cuc véi dung dich. Sau 10 vong quét
thé ¢é thé quan sét thdy mang phim méng méu xanh pha trén bé mat dién cuc.
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Hinh 2. Phd CV tdng hgp poly(1,8-DAN)



3.2. Phin tich Raman
Mang polyme sau khi tong hop duge phin tich cu triic bang phd Raman, két qua trinh bay
trén hinh 3 thé hién r6 rang cau tric déc trung cia poly(l 8-DAN) phu hop véi céc tai ligu da

cong béd [6]: Pic Raman cudng dé manh tai 1607 cm’ ' thé hién dao dong khung cia nhén
naphtalen, pic c¢6 cudng do yéu hon & 1359 cm™ chinh 12 dao dong lién két C-N.
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Hinh 3. Phé Raman ctia mang poly(1,8-DAN)
3.3. Hoat tinh dién caa mang poly(1,8-DAN)

Mang poly(l 8-DAN) téng hop dirge sau 10 vong quét thé trong dung dich HC1 0,1 M +
1,8-DAN 10~ M duoc nghién citu hoat tinh dién trong dung dich HCI 0,1M bang phuong phép
phén cyc vong da chu ki (CV). Cap pic oxy hoa - khir cua poly(1,8-DAN) thé hién khong r5 rét
lim chimg t6 mang rat mong va cé hoat tinh dién yéu (hinh 4),
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Hinh 4. Duimg von-ampe vong cia dién cyuc lai poly(1,8-DAN) trong dung djch HC1 0,1 M
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3.4. Khi ning nhiy cam véi ion Cu?*

Dién cye lai poly(1,8-DAN) duge nhing trong dung dich CuCl, 0,1 M & nhiét 4o 80°C
trong vong 15 phut sau d6 rira sach vét CuCly bang nudc cat va cdn tuyét ddi. Su tao phirc gilra
poly(1,8-DAN) va ion déng dugc nhin biét bing phd von-ampe sir dung phuong phap quét thé
vong da chu ki (CV) va séng vudng (SWV). Duong CV cia dién cyc sau khi nhing trong CuCly
xuét hién cap pic oxy hoa - khir & khoang 0,7 va -0,07 V lién quan dén cap Cu'"/Cu®” (hinh 5a).
Ki thuét song vuon% (SWV) ¢6 d0 nhay cao hon nhiéu so véi CV cho két qua trinh bay trén hinh
5b. Pic oxy héa Cu' /Cu®* xuét hién & 0,5 V rit r& nét. Puong SWV ciia miu tring (truong hop
khéng cé CuCl,) tring véi dudng SWV cilia polyme. Nhu viy polyme di tao phirc véi ion dong
va hoat tinh dién thay déi hoan toan.
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Hinh 5. Duomg a) CV va b) SWV ciia dién cuc lai poly(1,8-DAN) trong dung djch
HCI1 0,1 M truéde va sau khi nhiing trong dung dich CuCl, 0,1 M

4. KET LUAN

Mang poly(1,8-diaminonaphtalen) duwgc téng hop bang phuong phap queét thé vong da chu
ki (CV) trén nen platin trong méi truong nudce sir dung axit clohydric lam chét dién phéan. Két
qué phén tich Raman d3 chimg to cau triic d4c trung cia poly(1,8-DAN).

Phucmg phap CV cung chung to dién cuc lai poly(] 8-DAN}) téng hop dwge ¢6 hoat tinh
dién yéu nhung nhdy cam véi ion Cu?*. Sir c6 mit cua dong trén bé mat dién cuc lai duge nhén
biét nhanh chong bang phd von-ampe sir dung ki thuit song vuéng théng qua pic oxy héa
Cu'"/Cu®" xuét hién rit r nét tai 0,5 V.
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SUMMARY

ELECTROSYNTHESIS OF POLY(1,8-DIAMINONAPHTALENE)} FILM IN AQUEOUS
MEDIUM

Poly(1,8-diaminonaphtalene) was electrosynthesized on platine in aqueous acid solution by
potentiodynamic technique using acid chlohydric as an electrolyte support. Structure of the
obtained polymer film was determined by Raman Spectroscopy. The Raman spectrum showed
clearly the poly(1,8-DAN) structure according well to the literature. The sensing behavior of
obtained modified electrode towards to Cu(ll) ion was investigated by the change of film
electroactivity via complexation copper-polymer after its immersion in the solution CuCl;. The
results showed the presence of copper in the poly(1,8-DAN) matrix that can be detected by
square wave voltammetry,
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