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GIOI THIEU

= Polymer solar cells la nhﬁ’ng pin mat troi st dung
polyme va cac phan tir co Kich thudc nho lam 16p active
layer dé hap thu anh sang tdi va truyén dién tich.

= Polymer solar cells la mdt trong sO cac thiét bi quang
dién hira hen tiém nang va duoc timg dung rong rai, da
dang trong tat ca cac linh vuc tir an ninh- quoc phong,

cong nghiép, dan sinh.

= Hiéu suat toi da dat duoc 9.2%
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II, CAU TRUC PIN

J Rao the AEc gira cathode va lop
mang polymer tiép xdc la nhé nhat
O Phai c6 cong thoat thap, dé boc bay

trong chan khéng

O Phai c6 do day thich hop dé

dam bao exciton khong bi dap

tat ‘ , °©
1 Kha nang truyén di¢n tir tot
O Bén nhiét,bén hoa.

Al
Cathode interlayer

Q Aceptor(fullerene)—>ai luc e

O Donor(conjugated polymer)-—>ai
luc voi 10 trong .

= tiép xuc di thé.

Qd Trong subt
0 Nang do dwoc pin
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Q Tang cuong qua trinh truyén
hat tai 1 trong ra cac cuc

O Tg>200°C |,

d = 103 cm?/v.s

3 Trong sudt
0 Rao thé¢ AEa giitra anode voi
16p mang polymer tiép xuc la

nho
e
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I, CO CHE HOAT PONG

al CAac hat tdi va mire nang lwone trong ban dan hiru co

LUMO <> Ving dan

gl ———-1? | | .
h
LR -H-% %

%
+- 1 % HOMO <> Vung héa tri

HOMO: quy dao phan tir lap day cao nhat
LUMO: quy dao phan tir chua lap day thap nhat

Hai vung nang lugng 1 va * cua phan tu
benzene
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111, CO CHE HOAT PONG

al Cac hat tdi va mirc nang lwone trong ban dan hiru co

Exciton di chuyén dén mit phan gidi
cua donor va aceptor =>exciplex

Cap dién tir - 16 trong duoc lién
két véi nhau bang tuwong tac
Culéng, duogc tao ra khi vat liéu
guang hoat dugc chiéu sang

Exciplex bi phan tach &
bé mat phan gidi->cip
polaron

Hat tai (dm va dwong) dugc phun tir cac dién cuc (catdt, andt tuong
ung) vao 16p hitu co—> cac sai hong hinh hoc trén cau truc noi doéi/don
luan phién—->cap dién tir-phonon (polaron)
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11, CO CHE HOAT DONG

(a)
F.
LUMO
d LUMO
onor Eg
acceptor

v L

O I
(b) HOMO

-DPién tr & donor hap thu ning luong anh sang nhay
Ién trang thai kich thich LUMO hinh thanh nén
exciton

-Cap exciton khuyéch tan t6i bé mat chung donor-
acceptor.

-Tai bé mat tiép x(c, dién tr chuyén t&i acceptor tao
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cap dién ta-15 trong.

o /
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K Puwong mau do trén giang do Tai acceptor xay ra sy phan tach cip dién tir -\

16 tréng tao c4c hat mang dién tu do. Sau d6 cac hat mang dién ty do dich

chuyén theo céc pha tdi cac dién cuc=>dong dién

- Pwong mau xanh trén gidng do . Exciton c6 thé bi phan ra trude khi di
chuyén dén acceptor hoidc dién ti, 16 tréng tai acceptor bi tai hgp->hinh
thanh exiton. Ca 2 truong hop ndy déu ko tao ra dong dién.
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1ll, CO CHE

L Hap thy anh sang | < Anh sang phai duoc hép thu bdi donor, acceptor
‘ hoic ca 2= Cang nhiéu hat anh sang thu nhan
i A duoc, cang nhiéu exciton dugc tao thanh.
Tao thanh exciton % Kha ning phan tach exciton thanh electron va 15
b g trong.
) " . < Khd ning khuéch tan hat tai dén dién cyc twong
Khuéch tan - tng.
N exciton J « Cau tao ctia dién cuc phai dam bdo sao cho mot \
‘ dién cuc uu tién thu thap e, dién cuc con lai vu tién
[ o _ | thu thap 16 trong
Phan tach hat tai \ /
N J \

\ 4

[ Van chuyén hat ]

tai

¥
[ Thu thap hat tai } Q
o ©
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IV, VAT LIEU SU DUNG

Donor ( p-type)

r
eI

Phthalocyanme Cs,HqgNg
- khoi luong phén tir : 514.54 g mol L
- khoéng duogc tiép xuc voi mat va da,
Phthalocyanin hap thy manh 4nh sang ving
600nm - 700 nm, do do6 vat liéu nay c6 mau

\.xanh

CH,(CH,),CH,

/

S

N

4= Poly(3-hexylthiophene) “P3HT”
§C10H14S)n
Diém nong chay: 238 C

)

Khoi lugng phan tir 16n
-

~

o
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IV, VAT LIEU SU DUNG

Acceptor ( n-type)

/> Perylene:  CyoHy,
» Khoi luong phan tu: 252.31 g mol-1
> Piém nong chay: 276- 279 C
» Nguyén tir carbon trong perylene dugc lai hoa sp2
> Perylene or dan xuat cia n6 co thé gy ung thu
Tranh tiép xuc véi da va mat

Do hap thy 1én dén 434nm

~

/
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/> Perylene-3,4,9,10-tetracarboxylic
dianhydride “PTCDA” C,,HgOq
> Khoi lugng phan ti: 392.32 g - mol -1
> Diém noéng chay : >300 C
> C6 hai néu nuét phai
gay kich ing duong ho hap.

o

N

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

IV, VAT LIEU SU DUNG

Acceptor ( n-type)

o

v Phenyl-C61-butyric acid methyl ester

“PCBM”
C72Hl402

v/ Khéi lugng phan tir: 910.88 g mol—1

~

/\

\OI

/"« Buckminsterfullerene “CGO ”

« Khdi lugng phan ti : 720.64 g mol?

* Ty trong : 1.65 g/cm3

* Diém nong chay: thang hoa tai ~600 C
C6O do on dinh cao, chiu duoc nhiét do va ap

Quﬁt cao.

~

0
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IV, VAT LIEU SU DUNG

m% g

« PEDOT-PSS 1a mot dan suat cua Poly(3,4-
ethylenedioxythiophene) (PEDOT), n6 1a mot
polymer dan.

« Uu diém cua PEDOT-PSS 14 né c6 do truyén
quang tot trong trang thai dan dién, d6 on dinh
cao, do rong vung caAm vira phai.

~

P3HT PCBM

-

/
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P3HT:PCBM poly(3-hexylthiophene):1-(3-
methoxycarbonyl)propyl-1phenyl[6,6]C61
Cho pin c6 hiéu suét cao 7%

P3HT c6 do rong ving cam lén téi 1,9eV
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V. UU VA NHUGC PIEM

Uu diém
-Nhe, trong suot, cé kha nang uon déo
-Hoat dong tot trong diéu kién anh sang ycu

Nhuwoc diém
-Hiéu suat con thap ( toi da 9.2%)

-Tu6i tho cua pin khéng cao (pin OPV thdng thuong,

-Dé& ché tao, cO thé th i hoa ban DY S ) . e
D¢ che tao, ¢ thuong mat bang hi¢u suat giam dén 50% chi sau c6 10 ngay st dung)

quy trinh roll-to-roll process.
-Chi phi ré

©
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VI. KET LUAN

Metal oxide e.g. ZnO

ITO

Glass
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O Pin mat trSi silicon cd hiéu suit cao 20%
nhung gia thanh gap 3-5 1an so véi pin mit troi
hitu co OPV do sir dung nhiéu vat liéu hon va
cong nghé san xuat khéng thuan loi bang=> tao
ra pin OPV c¢0 hiéu suat cao, dé ché tao, chi phi
ré, vong doi dai dong vai tro quan trong.

O  Pin OVP ¢ céu tric dao ngugc: Hiéu suat 1én
dén 9.2%, dé& dang san xuat hang loat béng
cong nghé& in roll-to-roll (roll-to-roll printing
technology), hiéu suat pin OPV dao nguoc van
duy tri khoang 95% so v&i mitc ban dau sau 62

__ngay st dung ]

\

Pin mat troi polymer dem dén trién vong rat 16n trong viéc

thuong mai hda nham thay thé cho pin Si truyén thong
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TAI LIEU THAM KHAQ

1. Polymeric materials for organic solar cells - neslihan yagmur ( slideshare)
2. Luan van nghién ctru tinh chat quang cua vat liéu ché tao va mo phong mot vai

3.
4.

théng so trong pin mit troi hitu co-Nguyén Vin Giang

Organic sollar cell- Anish Das ( slideshare)

Polymer-Fullerene Bulk-Heterojunction Solar Cells - By Gilles Dennler, Markus
C. Scharber, and  Christoph J. Brabe

Polymer-Fullerene Bulk-Heterojunction Solar Cells- Jenny Nelson

Luan van khao sét tinh chat dién va quang ctia vat liéu to hop nano dung trong
pin mit troi hitu co — Tran Pinh Van.

Khoa luan tot nghiép nghién ctru ché tao va dic trung tinh chat mang mong
nanocomposite trén co sd ong carbon nano tmg dung trong ché tao OLED —
Nguyén Duy Khanh

&Khéa luan Nghién ctru tinh chat quang ctia vat liéu ché tao va mé phong mot vai

théng so trong pin mit troi hiru co — Nguyén Vin Giang
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