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IV: 540 EMEL (Perovskite Materials)
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g i 5t £ 2L A
4 i AEE A ST S
f4y: TiO(acac)?2 10ZF+ H R 504K
E R 50447
2 = HN-Ti0 (acac) 2 AU 35 (IE B = oL
B2/ MTW-CL-1 o o :& 0T i He: 2000rpm, 60
= 35N SR Ti0 (acac) 20E5 VEF] . > . .
E%@{& 003 IEiR Tl(z—(acaL)Zﬁ;E(%{Tﬁ‘i {ﬁ’)lj @K ‘ 50%ﬂ lﬁl'f)/l\ J;}E%: 500)?1155}%4]
(D (R pes) WP 0. 15MEL0. 30M B
; - &G Y 2 IS
it Ak i
5% 7t W JERE: T3040k
HAr: Zn0 _ o
Mg—Zn0 - A g 2000rpm, 60F)
MTW-CL-H £ ShAL: BB ) L0 i " e
TR Z N0 I e iR ) egk. TA125FF 10404,
~005 - L 2R e "
PR RS st PN W Begt. 300/ 1004t
EAER T HEAR
MG-Ni0x Y. Niox el i JERE: /NF 10040k
MTW-CL-H
006 FRNIOXBER IERRIE | MW R EIEN 10ZF ki el 4000rpm, 90Fb
(@ ibive P W 2 PNk W Bedt: 30086044l
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_&9Q%ﬂﬁ-(§%$

At

Hiif: 15214390385,

o ] ¥ T VP 2 X BT S s % B Xl el
021-64501626, QQ: 867292883, Email: sales@materwin.com
Hiht: WSS 2388 5 B ER 5 B, HB4R: 201315

EE PR R

BUEBIH KR
J2 BRI

MTW-CL-H
-004

H-SP-Ti02
IR T102 E[LRRI 2 )

(i pess)

gy Ti02/ 85
SRR REAR A
W FAhEE

i

107

ki

PN

i

JERE. 30-8044°K
(IEAETFR)

<<

I: NFLEME Mesostructure Materials)

53¢ A
Dyesol S MERZZ B 1052 Ly 250 H AR, BRI — K2
Dyesol, I8NR-T ,
MTW-M-SP-001 B EEED 20758 Hh 1-2%4ck
~20nm, [ £ E20%
505 W (50045307341
He W
558 W
gk ARk Eor | kg Y40 om, SR 105¢ i 250 F P4, ER— R R
MTW-M-SP-002 CEHD ~20% 2077 W 1-2%4ck
(KA BEBEARD B FATHEE 505 Wt (500 B304 41)
He W
Rife: ~20 nm, A A 105¢ Ly BRI — )k 4R
gk AR BN R ] -
MTW-M-SP-003 - 5% 207, ki 40080041k
|
bzl e W GEFEIFRD
53¢ W
PN 4 .
CEpRIED R =4 “HR2EI% | A1203, T50nm, 1075 Lk 250 H L, EPRil— 1k k4
MTW-M-SP-004 B CAHD [ & F20% 20758 W 1-2%4ck
(KA BEBEAD B FATHEE 505 Wt (500 Be4t30441)
He W
53% W
gk AR 2 Ep Rl | 2002, “50nm, 105¢ Ll 250 H 4, BRIl — kK £
MTW-M-SP-005 CEHD [ &5 2 20% 2072 W 25k
(PR EEHA) B FATHEE 505 Wt (450 F B30 41)
He W
53% W
PKEARLZ e (8 | Ni0,  T20nm, - 250 H MR, ERI—RKZ
107 A
MTW-M-SP-006 D) [ & 20% 1-2fck
. sy . 20758 W )
(GER A EHEAD T KA (400 &t 3050 %)
He W
NFLERK R HTHASC001 AT 1SNR-THE IR 2 Py BRHARFRE - 5% ki JERE: T40040K
R ED I8NR-T/¥ 71 (FEEH) 107 W #E. 2000rpm, 30
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E; -I;l'l'.;:- b
_&9Q%ﬂﬁ-(§%$

At

He ki Begk. 5003040 41)
KA B AT B 53¢ i JERE: “40045K
MTW-M-SC-002 AEHE AL ER RS RL | Ti02 (40nm) FRL/ ¥ 5 1073 ki . 3000rpm, 3045
/AR (EELD Hw W Fedt: 500830408
5 WA
B o wersrs R % A . soomk
SN Ly SR R E) 103 W
MTW-M-SC-003 K A1203 (50nm) 3¢ Kl / % 2 3. 2000rpm, 30F)
A/ Emg (R e W Fedh: 500BE304MEM)
557 A
IREYK AR | A1203, <50nm, [HE & 105 Wi JBRE: T40044K
MTW-M-SC-004 Wk 6-Twt% 5. 2500rpm, 605D
) 2078 W
R AR st 1502 1045%)
He ki
N - FRRELL G 53 il . 50048k
R RS e ik
MTW-M-SC-005 " 7r02 (50nm) 3 K}/ 37 7 107 W EB3g. 2000rpm, 3075
) S CEARERD e o pest: 500EE30404H)
5 AN o
N N, 9 ikl R 20041k
= AN K AR e U . - 103 W
MTW-M-SC-006 " NiOZ L/ B/ FRIn 7 V| FE3f: 4000rpm, 90F:
(EEL) e W Bedh: 30016044k

VII:

&3l "5 P4 A% a5 Mik/c H/E
MTW-CE-M-001 &R 5 RS 80/ T 2044 [l 4k 5077, ik T AR AT F B S R
MTW-CE-M-003 FEE M S EREK ABRZ, = IR307> 8 [EAL 25552 W T HAR A F B
212 T3090K 00 i
HRANK LR 5 B K. >=300k i
MTW-CE-M-002 i . - b S ER a0
A K
w7 e o
PI=R
1 HAR/3 Bl HE5me/nl
R/ AR R MTW-CE-C—00) A - H5) ki 4% 29 30 1k 25%L W
(D (CHUB AR ) (5000 503 i
B EL AR R ) A sk
YK IR 2 HEYIRRA, Tk 2575% W
MTW-CE-C-002 N
(CHIMJZ AR D %730nm 100737 W
MGHC CHE / RE) Bk 207% vk 250 H 122/, LRI — Yok
MTW-CE-C-003 \ 100522043 % [F 14
HRE GRIZRELENR)D He i Z)10BCK B i
001 HRC Chas / RE) Mk | BA: bR 205 Wi 250 H 122, BRIl — IR
HRE GRIERBETRID 4003 304> #H E 1L He Sl Z) 10BICK J5 B

ST AR/ AR AT Bl (Counter/Back Electrode)
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W
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99%, M, KifR<B0mM 17 W
MTW-CE-C-005 LNy aE Yo 175 W FEARE 5T
K, JEREAgk HE W
99%, R, KRB0 15 Wi 7
MTW-CE-C-006 A B - E Y R 5
X, EET19K He Hh
MTW-CE-C-007 YRR B e s T 5 FEL R i R LA W Tk FEAR AT 5
2577 A
MTW-CE-0-006 5B ROR 99%, 4rfHE5-677 EER 2T
He ki
& Y B G R, AR 55% W
MTW-CE-M-003 ZWE R =i (Au)
99. 999% o A
B 2 SRR UKL, 4l R 507% W FRBEVRHIE 4 B A 5
MTW-CE-M-004 7R H = AR (Ag)
99.999% He Wi g
BE L SRR URL, 4l 10032 ki
MTW-CE-M-005 0% FH = 2lida (AL
99. 9999% He ikt

VIII: =& EREE (HTM Layers)

25 g1 P4 & % ME/oT AiE
s = N
MTW-HT-SC-001 SpirofigiRkik-SN Bl 2 E%E #6Spiro-MeOTAD
He Wi SCHERALEE: 18%
2587t i HEEATHTRELITA
. MTW-HT-SC-002 Spirofie iR -MG Byil. ZEEE
Je4hEE Spiro e i 1kSpiro-MeOTAD
S 257t il HEEATRTRELTA
MTW-HT-SC-003 SpirofieiRIE-YY Byl. % B
He ik #£Spiro-MeOTAD
2%t i HEEAARTRESTA
MTW-HT-SC-004 SpirofiEifii-PK By . % EEE
e i {£.Spiro-MeOTAD
FK102-Co (I11)~PF6- 25Tt e EHEAEARHTRESTA
MTW-HT-SC-005 Bl 2 E%E
Spirofhi FEHER K HeE Wi 1£Spiro-MeOTAD
FK102—Co (ITT) -TFST- 27t Ly T RAAERNB TR TFE
MTW-HT-SC-006 Bl 2 EuE
Spirokli FE e HE Wi H£Spiro-MeOTAD
e - FK209-Co (111) -PF6- 2% Tt Wi S R
Spiro TAEAES CEd A
. MTW-HT-SC-007 Spirofhi FE HEIR I Bid: 2 E%E
V R Y [ THN p1ro—hle
b7 3111 o W {kSpiro-MeOTAD
FK209-Co (1T1) ~TFSI- 27t Gy FEHEARR TR TR
MTW-HT-SC-008 Bl 2 EuE
Spirofli FENER K HeE Wi 1£Spiro-MeOTAD
FK269-Co (IT1) ~PF6- 27t Lk FEEERART RS TA
MTW-HT-SC-009 B % E%E
Spirofili B e Rl He N H£Spiro-MeOTAD
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MTW-HT-SC-010

FK269-Co (111) ~TFSI~
Spi rofi FE HEIRT

Bidl. % =&

ki

ki

O 15 TR T R

{£Spiro-MeOTAD

e

N

R AEE EY) R (HTM materials)

I
Sy %5 4 Mtk E% /T #E

= R A% R
FHAEY

158 WA
MTHTS-001 i 4liSpiro-MeOTAD KT99.8%, KA . . Ak BN E &l DN
—H1=>— THIDT
CF HLHTMD MA, Jeskal I A HLHTVAA
He A
SpiroMeOTAD NS 7 W AFREH, B TRSTEE B A F)
MTW-HT-S-002 (TFST) 2 i R o i Spiro-MeOTADZ: #, TEif
(B4UL) ” & o HORAE S, H AR
S y A, R R L 10% A TEHLHTMAA L,
S14liCul ¥y . %,
MTW-HT-S-003 " ¢ 57 ki B AR BE ., T B AR
(TEHLHTM) R
Spiro—MeOTAD
el croullen 55L i ST 10% I THIHTM AL,
=54 CuSCNH %, IK ¥
MTW-HT-S-004 rj(aaﬂlnTM) " 2573, ik WOAS K BE, W #E B AR
10075 WM Spiro—MeOTAD
0.57% W
" - KF99.5%, T e i 23 Al KGR A PIHT # AR
[=} i
MTW-HT-S-005 \ FE3.57, MEE - —_ Spiro-MeOTADZEH, T2l
5 5
ST it BUBIORE S, EL AT 10%
He W
1.3-1. 7% /K % W, 50 F+ Wi
A& [F HE FIPEDOT: PSS 3 HY - AV |
R W , =T} WA
e | s e [ ;oooax v 4 10055 A 3 P A 2 e 2
4083) ’ d - PEDOT/PSSJZ 41}
5-12mPas , K 1% - N
GIET) mr'a He AN
80-1004)4k
17 i SEEBEO, HATHRE H
MTW-HT-S-007 €60 PCBM[# 14 KTF99. 5%, Hgrpal
He W ISR EM R
1% ik
=8 e iR A\ FERE ]
MTW-HT-S-008 KF99%, Je2ah 574, ik
(AgTFSI) Ffspiro-MeOTAD
He WA
Cs2Snl6 15% Wi
ATVPSC-000 KB KOsk kA NFIREH, T A AR R
(AR v B i B Fspi ro-MeOTAD
178 W
MTW-HT-S-010 FH1E§:C60 KF99. 5%, 4l 574, ki B 22 E A AL
He W
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L4 Hz A AR BT 6 BT 2 X DAL P
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A 551 W LiTFSI#hEIENLE:, #H T8
O 55, FF e Tt I e
MTW-HT-A-007 ( : KF99% 1072 iy 14Spiro-MeOTAD, {HFFELEA
LiTFSI
HE Wi AT ATEIL
EMITFST 55L i Vb il
MTW-HT-A-008 1- -3~ EEmpme s = | KF99% 2577 W TRSTES T, nT s ERA
FGE R V% £ HE Wi AR JEHLL TRST R
BMITFST 550 Lkl ki
MTW-HT-A-009 1= T H-3-HEprm = | KT99% 2577 Wi TESTES F-ifth, nTE R
TR BRI L H i SEUBHITCHLLITRST
- 1% Wi ERSIRE T, HTRST R AT 4%,
HTM B MTW-HT-A-010 ‘ KF99% H.SpiroMe0TAD, F:{# HA
=55, FF G T I 0 e 57 W
] AL
AR ER) BuPy Im-TFST & it 2k, ]
MTW-HT-A-011 BuPy Im-TFSI KF98% 5% Wi AR 2= S AU I EALLA TS T
TR EEHE TP
Ph-TFST
MTW-HT-A-012 N-ZR W =5 e BE . | K T-98% 15 i 2 7 R
Ji&
TBP 158 W
i - H A 5 H L 0 A HLVA R
MTW-HT-A-013 40T Bt KF98% 551 Wi -~
IFil
bl 2578 i
AwRE
MTW-HT-A-014 IrCp*Cl (PyPyz) [TFST] KF98% 5% WA A4 spiro-MeOTAD, 1E A 2518
iR A, HEerEE.

X: #F/FLKEBF (Ultradry Solvents)

55 4 it a% T AR
1007 i WiBikdt, CHINH3I
MTW-CM-1.-000 ToIK A WL, KT99% ‘
e WA Y H P 7
S /KDVE 25%7t H R,
MTW-CM-L-001 (N N-Z R | Edassst, KT99% 1002 F} Wi BRAT e iR A H
) . : il
. He ek
FoAK U .
HTHA - 100ZTF WA HTMJIE 3% R 10 5 FH 7
MTW-CM-L~-002 oK A R, KT°99.5% ‘
g it 7l
100Z= T} W A L B RIS N5
MTW-CM-L-003 ToK s Regfadh, KF99. 5% ‘ ‘
e Wi 5 R
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JG7KDMA 10022 S
] & i 3Bk, B
MTW-CM-L-004 (N N-ZHZE W | BRdasE, KT99. 5% i N _
) o W R TR A
i
10027+ W — Bk, R e
MTH-CM-1.-005 TE7KDMSO R4 23, KT99. 5% N ‘
He W TRIBA h AT A T
100ZFF W IR T, B%ky
MTW-CM-L-006 Tk B2 Fase s, KF99. 5% IS J2 375 e ¥ ) P
He W o
EIEl{'t
10027t W
MTW-CM-L-009 TR =k s, KF99. 5% FAL R AE
He Wi
1002 Ft+ itk
MTW-CM-L-010 TeoK .18 W& Wi, KF99. 5% AN 2R A H
He W
A - 1007+ L)
MTW-CM-L-011 TeKIA) Z HR M, KF99.5% FAB 2R A
Hu A
100ZFt W
MTW-CM-L-012 oKL BE Fagaasst, KF99. 5% FHHAE M 75711
He W
He KB B o . ;
MTW-CM-L-0xx . MadaEt, KF99. 5% 10027} Wi TR
E il

XI1: HERFAEBMWAE (Interface Modifying Layer)

el 4] A P A rig/T &1

- F T 858007 J2 FIHTMZ 2 (8] f)
MTW-TM-S-001 99% 550 iy FUHME, R AR A
FLAR -
RN i
=paen P F 45 Bk 5 ANITMZ 22 1] f) ¢
AR F5-Ph-SH ) -
MTH=IM-S-002 B 99% 15% i T, $ s SRR E
TR B
£
MTW-1M=S-003 Cs2003%3 K 99. 99% 1058 ki Cs2003 &1 = e v ) S A4k
PET 99%, 4> £10000 257 Lk
MTW-IM-S-004 ! FF S HUEE IR A 2R T A A
4 99%, 4> T-HE1800 2571 i
PEL/K ¥ 2558 W
MTW-TM-S-004-1 o 50%/KIEI, 7 FRTH F T R AR TR 2 1
R LI i 10032 Ky
LA I KSR L N N N -
MTW-TM-S-004-2 y Mw "800, average Mn ~600 | 507} W FH T S L JER ) T A2 A
4
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TR ERNIME 2 18], Bh
MMT 1ETBPESERAT R R 1k, RS
MTW-IM-S-005 99% 2578 Rk
A sk b L fuf B A, AT B B
PR HLT AR
A1203 . B
A1203, 50nm, [ 4 & | 5% ey FH T 45 4k 0 RUHTMZ 2 40 £ 52
MTW-IM-S-006 FUHZ YR AR TR
2wt%h, AR : [
i 1078 i
MTW-IM-S-007 A120340K Ky & A1203, 50nm, 99. 99% 50757, wr 2KA1203 83 14
APTMS
B i - FAFLZE M ERT 2 5 ST
MTW-1IM-S-008 (B-Z M) = AR | >=98% 5% WA e
21
B
LiF F T A5 4R 0 A0 4 B b 2 18] )
MTW-IM-S-009 99. 99% 57% A
AL S
BCP 17 W P T 45 k0 F0 4 8 iR 1] 1Y)
S MTW-IM-S-010 KT99. 5%, a4l K
B F+4E FhBCP 558 Wi S
TPPI TPPIAMY A& B 57, 17 HLAR 2
MTW-IM-S-011 99% 55 ki .
DU 2K LA FHAB M
A5 4RE A4 i bl 2 18T 1)
MTW-IM-S-012 Mo03 99. 99% 574, ik
L&
T Py s, 585k
MTW-IM-S-013 C60-SAM 99% 158 N .
RE ol I R 7
MTW-IM-S-014 LR 99% 2577, Wi
57¢ W
MTW-AB- HOOC (CH2) 3NH31 >=99. 5%, [k
1-001 (4- T TmER) (R4 =ik, Jo/KALHE) g i
s S oK, T = — BT Bk R AT 02/ 2 ],
1t IR 511022 2 i
s . A ERE R 5 Ti02)2 Z A1)
MTW-AP- HOOC (CH2) 2NH3 T >=99. 5%, {44, 1A — - ditc B ELG RN E R PN
10 T
1-001 G-EEREmIE) | GRS, Tk i SRR R/ A3 2
s LU PR T e
575 W
HOOC (CH2) NH31 >=99. 5%, Mk
MTW-IM-S-015 107 Wi
(Q-FIL ) (et =W, ToKAbH)
He A
TS5 ZMTI02)Z 2 18],
B BEEE AT JE 5Ti02)2 2 [F
HOOC-Ph-SH
MTW-IM-S-016 99% 157, ik R, [RIE R BEE R TR
WS REFRH ) ,
27TV Sy AN Y =3
TSR, M B S B g Lt R

XII:

Juil i ib K PH A Rt 2H 2% 418l (DSSC Materials)
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=2 B A% 5 Mg/t AYE
FRUENT 1954k N . N
MTW-DSC-001 99%, HELL AR 15 ki B EERE>=10%
MTW-DSC-002 FRAEN3GL R} 99%, LR AR 15 ki BAERHE>=10%
MTW-DSC-003 FRUEZO0T k) 99%, MELL kAR 158 W B AERE>=10%
MTW-DSC-004 FRUED102 74k} 99%, ZLtuBE 100Z 7% Wi AR >=8%
MTW-DSC-005 FRUED205 4Lk} 99%, HELT Ry AR 100 7%, ki FAERE>=9. 5%
N ik, SR, KH
MTW-DSC-006 TR AL FE AR 13-/I-, AN/VN =5 ki .
N A, R, g
MTW-DSC-007 R e TS R A 13-/1-, MPN/GBL 1027 ki -
ik, MEHER, =
13-/1-, AN/MPN, ¥
MTW-DSC-008 A I 25 RS PR VR ’ A 10%7} kY B (RIRBEAE, Indvg
7RI [ 5]
1)
A i FELAR I R 751 (AT i [
MTW-DSC-008-1 e A LR R TR AN TG 158 ki )
th, InPvEie)
TR ST BRI e 5 R AR ) . X Ko, SR, KH
MTW-DSC-009 foor) & 13-/1-, AN, i3 10Z7} ki =
Co (bpy) ;" i3
5 SR N
. 99%, A€ AL
FH Bk r i bF MTW-DSC-010 DMIT/PMIT/BMIT/DMPII 107% ik FRLRR AN N7
*l JEERTLEEN
MTW-DSC-011 Lil 99%, K €4 il {4 574, W FEL AR AR N 7
MTW-DSC-012 Il 99%, SRLL (kL 57 ik FA AN N )
ETIRRIEBE AN B 5L 0L &4 . . s
MTW-DSC-013-1 ‘ 99%, F MK 15 Hin P AR R VS 7
Co (bpy) ,”*
ARG IR A B S A . N
MTW-DSC-013-2 ‘ 99%, IR 158 W P ARV B RS )
Co (phen) ,”
TR =B ELA
MTW-DSC-014-1 & 99%, oA 15 i W RV
Co (bpy) ;"
BB IR = A B IS A . . s
MTW-DSC-014-2 99%, FEMAK 158 ik iy RV 2R I 57
Co (phen) ,”
AR 0. 16CM°/ 4>, 204/ o . .
MTW-DSC-015 LT SR E ki PR =R €
CFHIERD B
BATHLAR BIHE, W LEA ) ) X ) ‘
MTW-DSC-016 AL SR T 5E ki LT R T e
C L BERD iR
MTW-DSC-017-1 24 [ LR 107% ki EfVp— VR B Ay
FARR)
MTW-DSC-017-2 iz 1078 ik e — R BRI AT
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MACK N, BB

MTW-DSC-018 FEEVOIR R 15k ik EEay )
25/608K
: o THENIERBH i IRTREAY % S
MTW-DSC-019 A R E ) 1£ iy )
ok fEJ7 18, A3k
SFTAL, wMLRN
- a4, FTFLHL ) 0. 5mm. & 1 &7 ¥/ R
MTW-DSC-020 BT LB E 1 ki
PRk, THS . LR, BEEEAEE
Ei}
S G == T B bR A
MTW-DSC-021 22 X E il 2 2% EHREG. #J) IESS ki
B4
MTW-DSC-022 24 % B R X AR JR~1300%400 (mm) 15k ki S EAC NS Jun
[ ]
XI1T: H'eEBc K&#EH (Others)
Z5 ig=) B FA% 2k g/t B/IE
4 » : TR AV JES I B B B R
MTW-0T-001 BERIE Ve wtk, BEELH Ui H .
H{G 44
MTW-0T-002 VY F % 1 B4, AR 5H /4 kit Bk aeay
5037 /f0, KEE12JH
MTW-0T-003 R iiE ] 11 ki FEL A 3R THI 454K
. FERELOHEK, KFE38 ] i o
MTW-0T-004 OB (& % 1% ik FRE it I 1] %% 3
42T, Ei, W i [ A B ¥R A ' A
MIW-0T-005-4 ) 1003 /4 ki
7Py ik
(SRS
20T, &, M i [ A B 97K A B ' A
MTW-0T-005-20 1001 /& ik
7P i
HEm4R MIW-0T-006 W% 72 SRFEL, 2R 1% ki WIER S T
et
MTW-0T-007 Ra AN T 5[ W R TS A B IR 2
iR CRBZ) FEIHA]: 500/, o
MTW-0T-008 508 Rikiix it e R e
HEEK 5 K1) 300/
MTW-0T-009 RIZR 338 50 T 41 AL, e e W RS 4>IT
MTW-0T-010 REEECFHEANF NG T | /M, 14EKK 14 ik B4
o i 12 Y5 0-100%, 4%
RS IR R -
MTW-0T-011 WHEE: +2.5%, 4r9fF 1H ik 145 1% 365 Bl 0%RH—-100%RH
(0%RH-100%RH)
. 0.1%
JeHE R W s, W v i i
MTW-0T-012 1R ik W65

(0-999991ux)

0-999991ux, ¥ FF
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101ux

0. 22fck

[ E{BUR/:-S HAEL3EKE2.5 BHHLR, SRR
MTW-0T-013 B 14 (1005 Wi
(PVDF#4 i) JEK I EE )
i 35 751
— UM A _
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1. Anal. Methods, 2015,7, 7443-7446

Experimental Section
Reagents and instrioments Degussa P25 TiO, powder was used in the experiment
to prepare the semuiconductor film. N719 dye was acquired from Shanghai Materwin

New Materials Co., Ltd.. Thrombin, (3-aminopropyliriethoxysilane (APTES),

2. Journal of Alloys

and Compounds, 2014, 605, 109-112

(=98%), acetate acid [ =99.5%), polyethylene glycol (PEG-2000), zinc acetate dehy-
drate (=99%), zinc nitrate hexahydrate (=99%), potassium iodide (KI, =98.5%),
ethanol and chloroplatinic acid hexahydrate (HaPtClg6H20, Pt = 37%) were purchased
from Sinopharm Chemical Reagents Co., Ltd. The dye of di-tetrabutylammonium
cis-bis (isothiocyanato) bis (2.2"-bipyridyl-4.4'dicarboxylato) ruthenium (Il
(N719), ethanolamine ( =99%) and iodide (1;, =99.8%) were supplied by Shanghai
MaterWin New Materials Co., Ltd., Tianjin Fuchen Chemical Reagents Factory and
Shanghai Shisihewei Chemical Co., Ltd., respectively. Fluorine-doped tin oxide con-

3. Applied Surface Science, 2014, 292, 297— 300

iodide (KI, =98.5%), ethanol and chloroplatinic acid hexahydrate
(HzPtClg-6H20, Pt = 37%) were purchased from Sinopharm Chem-
ical Reagents Co., Ltd. The dye of di-tetrabutylammonium cis-bis
(isothiocyanato) bis (2.2-bipyridyl-4.4'-dicarboxylato) ruthenium
(I1) (N719), ethanolamine (EA, =99%) and iodide (15, =99.8%) were
supplied by Shanghai MaterWin New Materials Co., Ltd., Tian-
jin Fuchen Chemical Reagents Factory and Shanghai Shisihewei

4, Chem. Commun.

, 2012, 48, 7793-7795.

5. Adv. Mater., DOI

Materials

The [RuClip-cymens)], 4. 4-dicarboxylic acid-2. 2-bipyridine (debpy), NHNCS were
purchased from Alfa Aesar and used as received. The BuGland DGlwere prepared acconding to
the previous reference’. The 2907 (RuLLY{NCS),. L=4. '-dicarboxylic acid-2, 2'-bipyridine, L'=4,
4'dinonyl-2. 2 -bipyridine) was obtained from Shanghai Materwin Technology Limited Company.
The sephadex LH-20 filler was purchased from H&E Co., Lid., Beijing. China.

1 10.1002/adma.201500449
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Experimental
1. Materials

All starting materials were purchased from Shanghai MaterWin New Materials
Cooperation and used as received withowt further punfication. The N N-Dimethylformamide

(DMF, HPLC grade) and dichloromethan were purchased from Beijing Chemical Agent Ltd.,

6. Solar Energy Materials&SolarCells, 2015, 141, 377-382

2.1. Materials

Lead chloride (PbCl,, 99.999%), Diethanolamine (98%), 4-tert-
Butylpyridine and TiCl; were purchased from Sigma-Aldrich,
CH3NH;sl from Shanghai Materwin New Materials Co. Ltd., Titanium
(IV) isopropoxide (98+%) and Li-bis (trifluoromethanesulfonyl)

7. J. Mater. Chem. A, 2015, DOI: 10.1039/C5TA05988G

1h and 100°C for 25 min. The HTM (hole transport material)
prepared by dissolving 72.3 mg spiro-MeQTAD (Borun Company,
China, 98%), 28.8 ul TBP, and 20 pl solution of 300 mg mi™? Coflll)
TFSI  salt  (Co[PyPz]s[TFSI];,MaterWin Technology, =>99%) in
acetonitrile, and 17.5 ul solution of 520 mg mi™ lithium
bis(trifluoromethylsulphonyl)imide (LiTFSI, Sigma-Aldrich, 99.95%)

8. RSC Adv., 2015, 5, 56037

2.1 Preparation of the PSCs

Fluorine-doped tin dioxide SnO, (FTO}-coated glass sheets
(<15 Q square ', Nippon Sheet Glass Co., Ltd., Japan, or ultra
thin FTO, Shanghai Materwin New Maters Co., Ltd., China) were
etched with zine powders and HCI (2 M] to obtain the required

9. Phys.Chem.Chem.Phys.,2015, 17, 22015

Experimental procedures
Materials

All the chemicals were used as received, including PbCl,
(99.999%, Sigma-Aldrich), CH;NH,I (Materwin, Shanghai),
TiCl, (Sigma-Aldrich), titanium(iv) isopropoxide (98+%, Acros),

10. Solar Energy Materials&SolarCells,2015, 141, 377-382

2. Experimental section
2.1. Materials

Lead chloride (PbCl,, 99.999%), Diethanolamine (98%), 4-tert-
Butylpyridine and TiCl; were purchased from Sigma-Aldrich,
CH3NHsl from Shanghai Materwin New Materials Co. Ltd., Titanium
(1V) isopropoxide (98+%) and Li-bis (triflucromethanesulfonyl)
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(Thanks a lot!)
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