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TOM TAT

Trong nghién c(ru nay, chung t6i ché tao pin mét troi trén chat mau nhay quang bang phuong phap in lua.
Bang phwong phép nay, TiO2 va platin dwoc phd 1&n dé thay tinh dAn FTO dé ché tao dién cuc anode va cathode.
Trong d6, chat mau N719 dwoc st dung lam chét nhay quang, c6 dinh hap thu nam trong viing anh sang kha kién va
¢6 buéc séng khodng 488 nm dwoc xac dinh bang phd hap thu. Cac két qua nghién ctru tinh chét quang théng qua
phd hép thu, hinh thai b& mét phan tich bang anh SEM, c4u tric théng qua phd nhiéu xa tia X (XRD) va phé Raman.
Hiéu suat thu dwoc cao nhat clia pin 1a 3,02% do bang thiét bi Keiley 2400 dwéi cuwéng do chiéu sang 100mW/cm2.
Céc théng sb dac trung cla pin nhw thé mach hé, dong ngan mach va hé sé FF thu dwoc kha cao Ian lwot twong
trng 12 0,68 V, 7,38 mA va 0,59.

T khéa: pin mat troi; chat nhay mau; TiO..
ABSTRACT

This paper studies the process of manufacturing a dye sensitized solar cell by silk — screen printing method. By
this method, the FTO glass substrate is coated by TiO2 and platinum to fabricate anode and cathode electrodes. In
particular, the N719 dye used as a photo-sensitive material has absorption peak in the visible light region and the
wavelength of about 488 nm that is determined by absorption spectroscopy. It presents the results of the study on
optical properties via absorption spectroscopy, the surface morphology by SEM image analysis, structure through X-
ray diffraction (XRD) and Raman spectroscopy. The highest efficiency obtained is 3.02% of the cells measured by
2400 Keiley devices under the luminous intensity of 100mW/cm?2. The characteristic parameters such as open circuit,
short circuit and FF coefficients are quite high are 0.68 V, 7.38 mA and 0.59 respectively.

Key words: solar cells; dye; TiOx.

1. Mé& dau nhay quang (DSSC) di cho chiing ta thiy su thay

Pin mit troi nhay quang (tén tiéng Anh: dye  thé dang tin cdy vé kinh té va cong ngh¢ cua cac

sensitized solar cell, viét tit DSSC) 1a mot trong
nhiing thiét bi chuyén d6i quang ning thanh dién
ning bén canh pin mit troi ban dan truyén théng.
Diém khac biét co ban ciia DSSC so voi pin ban
dan tiép xuc 1a sir dung chéat nhay quang hép phu
trén nén TiO2. Nam 1991, nhém nghién ctru do
gido su Michael Gratzel [2, 3] ding dau tai truong
Pai hoc Bach khoa Lién bang Thuy sy-Lausanne
(EPFL) d phat trién loai pin m&i nay dua trén tinh
thé nano TiO, hip phu chit mau nhay quang va di
dat duoc hiéu suét chuyén héa quang dién hon 7%.

Céc pin mat troi hitu co st dung chat mau

thiét bi quang dién kiéu lién két p-n hién nay.
Trong céc thiét bi truyén théng, chit ban din dam
bdo ca hai nhi€ém wvu hép thu anh sang va van
chuyén hat tai hodc ngugc lai. Trong pin mat troi
DSSC hai chtrc nang d6 duoc thuc hién riéng biét.
Anh sang duoc hap thy boi chdt mau nhay quang,
chét nay duoc hép phu trén bé mit cia mot chét
ban din c6 ning luong ving cdm rong. Su tich
biét dién tich xay ra trén bé mat phan cach thong
qua su truyén (tiém) electron tir chit mau nhay
sang vao vung dan cia oxit ban dan. Céc hat tai di
chuyén trong mién dan cua chit ban dan téi dién
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cuc. Viéc dung chat nhay quang c6 mién phd hép
thu rong lién két voi cac 16p mang oxit tinh thé
nano cho phép ning cao hiéu suit chuyén hoa pin
mat troi DSSC. M6t trong nhimng yéu t6 1am anh
huong t6i hiéu suat cua pin DSSC 1a mang xdp
TiO,, thanh phin quang trong ctia dién cyc anode.
Trong quy trinh ché tao dién cuc mang TiOz xbp
st dung cho pin DSSC, viéc kiém soat dugc cac
thong s dién tich bé mat, kich thudc hat, cu triic
pha anatase, d0 go ghé va d6 day cta mang la rat
can thiét cho cong nghé ché tao pin gia thanh thap.
K¥ thuat in lya 1a mét trong nhiing ky thuat tao
mang mong dang tin cdy va sir dung trong san sut
cong nghiép voi chi phi thap. Trong béo céo nay,
Tao lop dién cwre TiO,: Anode

chung toi tap trung cai tién quy trinh ché tao pin
nhu k¥ thuat tao mang TiO; chiu sy anh hudng cua
TiCla, k¥ thuat rap pin DSSC.

2. Thyc nghiém

2.1. Vit liéu va thiét bi

2.1.1. Vat liéu: Kinh FTO thuong mai mua tir
hing dyesol cua Uc véi kich thuéc
10cmx10cmx2.3mm, keo Titan dioxit thuong mai
cling dugc mua tir hing dyesol cia tc (TiO2), tim
Polymer surlyn, chdt mau nhay quang N719, keo
platin dung dé ché tao dién cuc cathode.

2.1.2. Quy trinh ché tao

Tao dién cyc doi: Cathode

Tao mang x6p TiO, trén FTO

Tao 16p Platin trén FTO

!

Hép phu chat mau vao mang TiO,

\—»‘ Ghép hai dién cuc |<—

_____________________

Bom dung dich dién li

DSSC hoan chinh

Hinh 1. So d6 ché tao pin mdt troi DSSC

* Ché tao dién cuc anode

+ Xir Iy FTO: Kinh FTO duoc cit ra thanh
nhirg miéng nho va c6 dién tich 13 2cm x 1.5cm x
2.3 mm. Sau d6, kinh dwoc rira bang nudc thuong,
ngdm vao dung dich xa phong va danh siéu am
trong 30 phuat. Tiép theo, rira bang nudc cit 3 lan.
Kinh dugc dem di siy kho ¢ nhiét d6 90% trong ti1
sdy. Sau d6, kinh dugc luu trir d& ché tao mang
TiO: [1].

+ Tao mang TiO,: Mang TiO, dugc ché tao
bang phuong phap in lua, khung in c6 dién tich
0,28cm?. Dat kinh FTO vira xtr 1y dudi khudn in
lua ( mat dan hudng 1én) va tién hanh quét 3 lan.
Tiép theo, tién hanh nung mang & nhiét do 450°%
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trong 5 phut sau do ting 1én 500% trong 30 phdt.
Tit may ha xudng con 70°% dem ngam trong dung
dich TiCls 40mM trong 30 phtt. Cudi cing rira
mang lai bang nude cat, sau d6 nung mang TiO; ¢
500% trong 30 phat. Mang nung xong dugc ngam
vao dung dich chdt mau N719 trong thoi gian 24
gio & nhiét do phong trong diéu kién toi. Sau dé
duoc rira sach b@fmg ethanol 3 1an va dé kho tu
nhién. Pién cuc anode da hoan thanh [1].

* Ché tao dién cuc cathode: Mang thiy
tinh dan dién duoc khoan hai 16 tron c6 dudng
kinh 1mm, khoan tir mit dan xuéng. Kinh duoc
rira bang nuéc thudng, ngdm vao dung dich xa
phong va danh siéu am trong 30 phit. Dem siy
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khé & nhiét d6 90% trong 5 phut. Sau d6 tién hanh
quét platin mot 16p. Cudi cing dem siy kho &
nhiét do 450° trong 5 phut [1].

* Quéa trinh rap pin: Mot miéng Surlyn
dugc dan gitra anode va Cathode, sau do tién hanh
gia nhiét, nhiét d6 s& lam cho miéng Surlyn chay
ra va két dinh hai dién cuc lai v6i nhau.

* Bom dung dich dién ly: Dung dich dién
ly dugc bom vao pin qua 16 khoan trén cathode.
Cubi cung bit nip 15 khoan bang mot miéng thuy
tinh.

2.1.3. Cdc thiét bi ding dé nghién ciru pin mdt
troi: Phd hép thy, hé do duong dic trung -V tai
phong Hoéa Ly Ung Dung Pai hoc Khoa Hoc Ty
Nhién. Anh FE-SEM duoc chup tai vién khoa hoc
vat ligu TP HCM. Phé nhi€u xa tia X dugc do tai
trung tdm Manar & Tha Dirc. Phd Raman duge do
tai phong thi nghiém nano Thu Dc.

3. Két qua va thio luin

3.1. Tinh chit quang ciia mang TiO;
3.1.1. Két qua SEM do mang xép TiOa trén dé
FTO va mang Platin trén dé FTO

Hinh 2. Anh FE-SEM ciia mang TiOa Va ciia mang Platin trén dé FTO

Pé khao sat bé mit ciia dién cuc anode chiing
toi tién hanh chup anh FE-SEM cua mang TiO,.
Hinh 2 trai la hinh anh FE-SEM ctia mang, ta co thé
thdy mang TiO kha xdp. Diéu nay rat tt cho pin vi
do xdp cang cao thi dién tich bé mat hap thy chat
mau cang lén. Cac hat TiO, c6 dang gan hinh cau
va duong kinh trung binh khoang 20-25nm. Hinh 3
phai la anh FE-SEM cua dién cuc cathode, cac phéan
tir platin phan bd rat dong déu, bé mat mang kha
nhén va kha t5t phi hop cho pin mit troi.

3.1.2. Phé hap thu ciia mang TiO»

Mang TiO,
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Hinh 3. Phé hap thu ciia mang TiO;

TiO2 c6 la vat liéu ban dan co do rong ving
cam 16n khoang 3,2eV, twong duong véi dinh hap
thu & budc song 388nm. Piéu nay cé nghia la
mang TiO2 trong sudt hoan toan ddi véi anh sang
kha kién.

3.1.3. Két qua phé nhiéu xa tia X
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Hinh 4. Phé nhiéu xa tia X ciia mang TiO;

Dé khao sat cdu tric cia mang TiO, ching
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t6i tién hanh khao sat ph6 nhiéu xa tia X. Tir phd
nhidu xa tia X (Hinh 4) chung ta nhan thdy xuét
hién cac dinh nhiéu xa & cac vi tri 20 = 25,37°,
37,76°, 48,05° tuong g voi pha Anatase cua tinh
thé TiO; tmg véi cac mat mang (101),(004),(200).
Diéu nay ching té rang keo thuong mai TiO; ma
chung t6i sir dung dung dé ché tao DSSC ¢ dang
cau tric Anatase.

3.2. Chét mau nhay quang

3.2.1. Phé hdp thu ciia chdt mau nhay quang N719
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Hinh 5. Phé hap thu UV-Vis ciia chdt mau N719

Tir ph6 hap thu cta chat mau Hinh 5 ta thy
rang dinh cia phd hip thy nam trong ving anh
sang kha khién va budc song cua dinh hap thu
khoang 488nm. Piéu nay chimg té n6 hip thu anh
sang kha khién. Khi d6, n6 s& sinh ra cac electron
va chuyén dién tich dugc hap thy vao 16p bé mat
tinh thé nano Xép TiO2. Vi vay, chit mau N719
phi hop mg dung lam chat mau nhay quang trong
pin mat trdi DSSC.

3.3. Két qua do hi¢u sudt ciia pin mdt troi

Hinh 6. Dwong dic trung I-V ciia pin mdt troi

Tir d6 thi duong dic trung I-V cua pin, hiéu
suit ché tao ban dau khi chang t6i chwa cai tién
quy trinh 1,8%. Cac thong sé thé mach ha,
dong ngén mach va hé sd nhan 1an lugt 12 0.74V,
4.13 mA, 0.58. Két qua nay con kha thap so véi
muc tiéu dé ra nén chiing toi tién hanh cai tién quy
trinh ché tao. Cu thé 1a ngdm TiO; vao dung dich
TiCl, 40mM sau khi nung, sau d6 chung t6i ché
tao mot loat cac pin va dat dugc hiéu suit cao nhat
1a 3.02%. Cac thong s6 thé mach ho, dong ngin
mach va hé sé nhan lan luot 13 0.68 V, 7.38 mA,
0.59. Dua vao cac két qua do dugc, chung t6i v€
dugc duong dac trung [-V cia pin mat troi.
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|
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Hinh 7. Buong ddc trung I-V ciia pin mdt troi DSSC sau khi cdi tién quy trinh ché tao

4. Két luin

Biang phuong phép in lua, chung t6i dd ché
tao thanh cong dién cuc cathode va anode. Mang
TiO2 dugc ngam vao dung dich TiCls 40mM. Cac
28

két qua nghién ctru tinh chit quang thong qua phd
hap thy, hinh thdi bé mat phan tich bing anh SEM,
ciu tric théng qua phd nhidu xa tia X (XRD) va
phé Raman duogc dua ra thao luan. Hiéu suét thu
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dugc cao nhét ctia pin 1a 3,02%. Nhu vdy, ching  mau nhay quang N719 va khdo sat tinh chat quang
t6i da ché tao thanh cdng pin mat troi st dung chét cua pin DSSC.
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