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T4 0. 1%
Mw: 30-100kDa
MTW-ET-0-001 PTAA 0. 5% FEAT
PDI:2-4
(GPC) L. 03t
T4l 0. 1%
MTW-ET-0-002 Poly-TPD Mw: 80~150kDa 0.5%% i3
(GPC) 1.0%
B4t 17
MTW-HT-S-010 C60 KTF99. 5% FEAT
550
FHE
el 505 7
4lifE: >99. 5%
MTW-ET-0-003 PC71BM FEAT
[6, 6] F44: >99. 9% 0. 1%
(GPC)
IR 0.17%¢
4l >99. 5%
MTW-ET-0-004 PC61BM - ' 0. 53 FEAT
[6, 6] F44: >99. 9%
i (GPC) 0%
7 HL T4
MTW-ET-0-005 PTB7 Mw : 50—-100kDa 0. 15 PEAT
(GPC)
H T4l 2557
MTW-HT-A-006 F4-TCNQ 99%, ZLEHAR AT
100277
FH4E S
MAAc >=99. 5%
MTW-MA-
CH3NH3Ac (Ac=CH3C00-) (R4 =) 105% FEAT
1-004
(F % 2. 1R ) bl
MAFm >=99. 5%
MTW-MA-
CH3NH3Fm (Fm=HC00-) (R4 =) 105% FEAT
1-005
(A R ) b gl
MAT >=99. 5%
MTW-MA-
CH3NH3I R —IK) 2558 AT
1-002
(F LA L %) bl
FAI >=99. 5%
MTW-FA-
NH=CH-NH31I e =) 2574, FEAT
1-002
(HA o) b gl
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—. =HrEith (Cobalt III Complexes)

—_— ) -
K 6 FK102/FK209/FK269 4fih K7 gh AR A K 8

5 ee) BRI (28

0.5%% 1. F T HTM = Spiro-MeOTAD F] & 1k, 15
1,05 I A HA &S B,
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3. WA E: 10mol%Spiro-MeOTAD
He 4R 2
0.57%%
1. 0%¢ [FFK102-Co (111)-PP64H &
MTW-HT-A-002 FK102-Co (IT1)-TFSI4h#: | 99%, FEMA
2.0%%
He
0.5%%
1. 0%
MTW-HT-A-003 FK209-Co (T11)-PF64fi£h 99%, &R [FJFK102-Co (IT1T) -PF64k £h
2.0%%
ZERIERES
Iod
}IE B
(ZH) 0. 5%
1.0%
MTW-HT-A-004 FK209-Co (IT1)-TFST4&h#E | 99%, HEMAK EFK102-Co (111)-PF64h £
2.0%%
He
0.5%%
1.0%%
MTW-HT-A-005 FK269-Co (I11)-PF64%fih 99%, FEHAK [FIFK102-Co (I11)-PF64f £k
2.0%%
He
0.5%
1.0%
MTW-HT-A-006 FK269-Co (ITT) -TFST4&h#E | 99%, HEMAK EFK102-Co (111)-PF64i £
2.0%%
He
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15k
PET-1T0 " 5k o N 8
MTW-PT- AAZEK/N, JEFET0. 15mm, [ HL S i 1005, TG
(MR N
001 . BH/NT 10K, 3206 4780% 109K EEELE I
SRR
He
(Fei%)
15k
PEN-1TO
MTW-PN- AAEKR/N, JEEET0.125 mm, TH i 150, FH FRE R
CRMERR N 55k
001 . FEBH/NF10BK, #5763 780% P R LG
He
15k
Falik N N 5k U N .
S HB4&ERE MTW-TI- . N A4, JERETO. lom,  ZERE TR 6005, H T iR Bk
s 3
(k) 001 . 99. 99% 103k AR BT T (I SRR
He
JRsF: 1504200 (mm) , T FERH 5
781K, FEEH>80%, JEEF2. 2mm o L R
MTW-FH-
2. B P IE A Bl s 1) Ee b EE R
LR
y\::—'—»
K RSFFTOB N
ezl 55
HANSG Lof L. iR
MTW-FH- RsF: 150%200 (mm) , T EEBH
- 2. B FH T IE A Bl s 1) Ee b EE R
001-15 150K, %3 >=85%, /& A2, 2mm 20+
LR
FHIET
CGRZI) e
MTW-FB- RsF: 150%200 (mm) , T EEBH 55 1. TitEis
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001 10RK, i#%E:%80%, JFREF1. 1mm 104 2. H T IE A Bl 1) Fe v R
FIE
20
He
55
MTW-1B- JR~F: 1004100 (mm) , T HLBH 0 1. fEfRIE TR (N 20085
001 <8BR, FEHFE>85%, JEJF1. 1mm 2. H T IE A HE It FE AR S R
KRS ITOR: 35 i
(FEZl)
SRR 2 |
MTW-1B- JR~F: 150%200 (mm) , TH HLFH M. 1. fERIE MR (20085
002 <8BK, FENF>85%, JESEL. 1mm 2. H T IE ) HE It FE AR S R
He
100 4
SR oo % oh B8 PR SehRa R L000KT N st s, 20 e, L
Gl (FT0/1T0) ZI R SEBRFESR 3000+ ASHLKE, HUPH AT 10096 KL
He

V. $54k0 EM B (Perovskite Materials)

& 12 PbI2/DMF A% 18 13 MAI/IPA 5 & 14 MAPDI3 # K K 15 ¥ MAPDI3 il 2

K5 g2 e H AR 3% *
MAC1 107 A gk, %5, 5 TDMF.
¥ o S0, k. EFLEE, R, A
CH3NH3C1 DMSO. 7K, ¥ ¥, v, AN
PEECH RN 1-001 A CROKAETE, 5] 5 ) 257% P% i
(BHLEEED) (FR RS R T Bk B AT -
107%,
MAI 2577,
>=99. 5% Ak, WERE, HETK, W
MTW-MA- CH3NH31 ) )
A (GREAE Ik, JToKACEE, B 10053 | T 4B, AR, AET OBE R
1-002 (A4 s PR
P e 5007, e
Hu
MTW-MA- HECIMAT 5 2% 1000 |k, RS, SETK, B
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1-002-1 CH3NH3I ?L@,Eﬁ@,$%$1%\ﬁwl
(FA b ) GIE R
Dyesol /]
1075
MABr 25 ‘ )
>=99. 5% AR, RS, 5% DR,
CH3NH3Br A
MTW-MA- ) (o=, TR, Bil 100w PMSO. K, BT LEE, RAE, E
(GIE-STYIR)) ) )
1-003 A ) ERA NES|GEE R
s 500757,
Hu
MAAc 57
>=99. 5%
MTW-MA- CH3NH3Ac (Ac=CH3C00) ‘ FEEER, WS RE, 5T DN,
) GRAL WK, TKAH, B 10%¢ ) <
1-004 (H i 212 #5) e DMSO. 7K, T 48, FHEE.
)i%ﬁ;l {1 1Ty £ /\T:T
RAX
>=99. 5%
MTW-MA- RNH3X (X=I. Cl. Br) ‘ )
) GRAL WK, TKAH, B TE il Ehl: 3-5K
I-00X e dit < A0
W)
s il
550
1078
o AR, W, 5% T DMF
>=99. 5% Wik, ., B .
T TN MTW-FA- NH=CH-NH3T A Yy 2574 MSOEHJ( o e
R4l Wk, TKAEFE, B K, 2, FAE, A
CEHLEED 1-002 (P Pk ) ‘ - i 1003 A ‘ ’
- i 2% ) T 2Bk RS .
il 5007
He
57
FABr 105
>=99. 5% AR, RS, 5% DR,
MTW-FA- NH=CH-NH3Br 2551
(R, TAKGH, Bi DMSO. 7K, BT 2B, RN, ANF
1-003 (F KI5 ER) 1007 ) o
A ] 2 &) T 2Bk AERATE .
Kl
50077
He
550
1075
FAC1
>=99. 5% AR, 5 W, 5% T DR,
MTW-FA- NH=CH-NH3C1 2552 - -
($4li Wk, ToKAEE, B DMSO. 7K, ET L0, FHE, NE
1-001 (F PR SER) ) 1007 e
- i) 25 ) T Bk B AT -
! 5007
Hu
5-AVAI >=99. 5% 57% F i, W5, 2% DMF.
MTW-AV-
HOOC— (CH2) 4-NH31 (P2 Ik, To/KAbEE, B DMSO. 7K, ET L0, FHE, NE
1-001
(- R ) 0% b/ k. pEIARS
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Kl
4-ABAT 573,
>=99. 5% AR, 5 W, 5% DR,
MTW-AB- HOOC- (CH2) 3-NH31
($4i Wk, ToKAEE, B DMSO. 7K, T 20, FHREE, NG
1-001 (4-2JE T IRWLER) 103 )
] 2 ) T Bk B AT -
byl
3-APAI 5% i ]
>=99. 5%, [k AR, RS, 5% DR,
MTW-AP- HOOC— (CH2) 2-NH31 ) A
A ) (R, TAKGH, B DMSO. 7K, BT 2B, RN, ANF
1-001 (3-EIEW R X 103 A ,
B i 2% ) T 2Bk AR .
Kl
HAC1 >=99. 5%, [k A s, S R, 5 TR,
MTW-HA-T-001 HONH3C1 (FR2i =k, To/KAEE, B 57 DMSO. 7K, T Z8E, THNEE, A
e i 2% ) T 2Bk NER AT .
HABr >=99. 5%, Mk AR, 5, 5% DR,
MTW-HA-I-002 HONH3Br (Peai Ik, To/KAbEE, Bl 573, DMSO. 7K, BT B, FHEE, NE
FRIZIR ] 2 ) T Bk B AT -
HAI >=09. 5%, {1k AR, 5, 5% DR,
MTW-HA-I-003 HONH31T (4l Wk, To/KAEE, B 574, DMSO. 7K, EF B, FHREE, NG
2 s ] 2 ) T Bk NERFIST -
107
MTW-MX-
99. 9% 2578
1-001-T
A luswemk. Aok, ss
55 A KB K . B IR T BRARERERBNIA T,
105 |2 TDNR, DMSO, ¥ TRBUL AR
LRI, NIRRT LIRS SR .
MTW-MX— PbI2 257 i at i 4
99. 999% F X 25 6. 16 . 44 £5402°C . ¥ A
1-001-1 (ZHLLHY 507
954°C. A8 A HIM:. 5Ty
10072
s
He
FEERT T IR A o PbI2
(&BE) (kg 09%, J5i2k¢ 50%¢.
1-001-T
Sigma
107
MTW-MX-
99. 9%
1-002-D 253
R \awpira . w6, 66g/cnd. 1
PbBr2 57 373°C. WhAH916°C. S T AL
(RAREY 0% . BT, WMETHE. NETE.
MTW-MX— Fip a8
99. 999% 5078
1-002-1
1007z
He
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AR BT B AA
(&R

MTW-MX-— 1052
09. 99%
1-003-D H
574 . .
ool Htash AR, ZIETHOK. Kk
P
_ 1058 o, GAksE. TRRA RIS S AL AN,
(=5 e . A "
MTW-MX— 25% ﬁﬂ"/ﬁ?ﬁ/ﬁiy xﬁfﬁ‘?/?ﬂ(*uﬁﬁfﬁ@ﬁy
99. 999% =
1-003-1 50z AT
10077
e
MTW-MX— o o 1058 Ny o, o ol i f, 3% FE 2. 55¢ » o3
. 0
1-004-D He (25°C) » HTHC (AP . 7Tk,
- &y 2B Svk. B R, Pt
Pb(Ac)2 3H20
. L 567 ML EM, Hou g8 g
_MY— =7 R 107%¢
WX : - SHET K, WERRIESS. 04g/100g7K . 12
1-003-1 255 BATHZE, RET L. T5CH%
Hp  PRORTEKEERR S
VO Ny sk s (g R . B, B
MTW-MX- Pb (SCN) 2 ) o
) 99. 5% 2055 [3.82g/cm3. ¥ T SRR H v v R |
1-005-1 (i R4 h. - e
e 1%, WETHK, BETHK.
Ll
1758
MTW-MX-
09% 1055
1-006-L
He A % % B 5. 285 & #320°C o b A
Snl2
C (43 48) . 1o , [FIEHofi,
v A o A N\ 55 T17°C () o TIET K, [ER R
o 09. 99%, 7] N s g
10061 e AR & AR
MTW-MX-
09. 999%, T 15
1-006-H
MTW-MX— 1052
05%
1-007g SnT4 HE W nipar (st &, b8 144.5°C,
MTWMX— (UL ) 57 NETFAK, BT, K. &%,
99. 999%, BT
1-007-1 H
550
MTW-MX- SnBr2 AETK. OBE. CTE. TAER, FHA|
09. 9% 1058 - )
1-008-1 (IR IR 2 R R IK R
He
57
MTW-MX— SnBr4 A mk, ST RM, GinT
99. 999%, T 105 - A
1-009-1 (QUPEIR ) K, VETEE. DUSALER.
He
MTW-MX— 99% 573, Gt &5 ShER AE dmtER R . B, Xt
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1-010-D 107%, YUK WMBIET K, BT LW, W
Csl 25T AT, LT ANE TR
ik i) 507
10072
Hu
550
107
MTW-MX- 2551
09. 999%, #4F-
1-010-1 507
10077
He
1058 BN dh . BB, BE
MTW-MX- CsCl 5057 3. 988g/mL. 4 5645°C, W A1290°C,
09. 999%, #4F-
1-011-1 (AL W 5T Ko WiETHEE. LB, &
B BATREL. SRR
MTW-MX- 1038
99. 999%
I-012-T CsBr He Hash . AR, BETK, &
MTW-MX— R 255 T 2
09. 9%
1-012-D HE
MTW-MX— €s2C03 1078 Ak, WESETKMOEE, T
99. 99%
1-013-D €73i75ip) HE LTk o TR PR R O .
2573
99. 99% . H L A ERRRE R . P iE
MTW-MX— Znl2 He ‘
Tk, BT CEMOE. EFRT
1-014-1 (efree) 573, _ \
99. 999% 102 H20/ B4 B ZnOFN 12,
He
37T LR, EESTWNSEE. BT
MAPbI3 DME. DMSO, i T 55 AR PRI /1), AN
MTW-PS= 001 09%, MK, Pt
(CH3NH3Pb13) o FAERRE . KA AR R
FH e
3% HEOR, EEAFRSHEME. BT
MAPbBr3 DMF. DMSO, i T 554 MEiE T, AN
MTW-PS- 002 09%, LLEHAK, By ) .
(CH3NH3PbBr3) Hp [TEIERMEER K IR A
HH iR 2k
FHT A —_ —
3% LR, RS TWNSEE. BT
FAPbI3 DME. DMSO, i T 55 R PRI 71, AN
MTW-PS— 003 09%, MEMAK, Pt i
(NH=CHNH3PbT3) oy |TAEREE @K BRI
FH JpR L
3% LR, RS TWSEE. BT
FAPbBr3 DME. DMSO, flis T 55 PRI /1), AN
MTW-PS- 004 09%, HEBAR, B ;
(NH=CHNH3PbBr3) HeE T AR B AR
HH PR IR L
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13¢ ROMAR, AT PR SR BT
. DMF. DMSO, i T 35 i, ASi
MTW-PS— 005 CsPbI3 09%, HEFR, B " i
Hog [TARREER. @K A B E A
Jfe st
355 ROMAR, AT PR SR BT
DS 008 MAPbT3-xC1x TR — DME DMSO, s TSk thi i, A
-PS- %, RetORTAR, B
(CH3NH3PbI3-xC1x) ! o AR BRSO A B A
B o
- by [ (60D 2RI Lo sl o, MANTORE R 540
/-PL- b}’@m‘iﬂl
oL R CHNB /P11 40% (W), H§HIGBL Vi#. Ve, B0 B,
- — FEI/NLG: =
Kijw. % HEardt o |PIREE NS A A A R R
'
o % (B WA £ 2. N .
MTW-PL-M CH3NH3PbI3Jig i3 (DMF) . = 2Tt WiERar, U A RBE, T3
-001-D BERE: cHaNH3L/Pbiz=l | i o S NS A o R
BT HER B B % W e
(& B 55 B R A A 5 DMPAIGBLA EL , DMSOTE 45 7 T Bt
MTW-PL-M CH3NH3PbI3Jigiiil (DMS0) | 2=7t ]
00100 . 4 400 (W), FEHIDMSO EERTT, WO R BT, TR
- - N =
ORI e A e R S R R
- WA o 5DMF. GBLEKDMSOAH L, DMSO/ GBL
TR S EIE A =
MTW-PL-M N N S AT R 7 IR SR e RS
(DMSO/GBL=3:7) 40% (W), F5HiIDMSO/GBL o e
-001-D0/G B . Mo BETRET, HUUMAD BT,
JEJREL: CH3NH3T/PbI2=1  |Biifl. %% HE m o i
[FT SRA5 BN 380 AT o 7 o R AR
w 4 ) S - % (B R A oy PR CERE B AL, A3RE TS
~PL- TR
o A S - 40% (W), K& DME REEE LT N VN WU DN
4 Vs ZEINEG: C) 2=
B % F He o [EBER
R % (B IR R 25 NV "
MTW-PL-M CH3NH3Pb 12C1Ji& i (DMF) ey e, VIR, AT
~002-D BERH: CHaNH3T/PbCi2=3 | (o4 AT R R
Biil: 2 dEE HE
. % (B W AR omgp  PUMERTEEIEMEY . SR, &
MTW-PL-M CH3NH3PbIZBr iR (DMF) | = ‘
. N . Y 4 40% (W) . #&HDMF PO BB, RT3R8 5 s
i N - A = ‘\;J_\' : T =, .
i b % m HE Hnwa sz
N I
. o % R A o e e . "
MTW-PL-M CH3NH3PbBr 3 i (DMF) P 22T Peign, @BUMAS BB, A3
-004-D JE/KEG: CH3NH3Br/PbBr2=1 | R L, [ ENBCE A R AR
Rii: % Had He
o % (B W R 2E- S N IR
MTW-PL-F NH=CHNH3Pb I 3)i& 47 (DMF) S . EERTT, 5N/ LR B B
~001-D BE/RLG: NHSCHNHBI/PbI2=1 | I PN T
B % Hu
MTW-PL-F NH=CHNH3PbT2C1 &4 (DMF) s 3% BA i A4 2% EIR AT, 5\ B SRR B B B R
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-002-D BE/REG: NH=CHNH3C1/PbI2=3 [k HIDMF R 2 7 7
b £ EEH !
CsPbI3JiEim B £ R R 227t - .
MTW-PL-C = IR BN #ERR ;s 2000rpm, 60%)
(DMS0) 5 1 DMF
-001-DO ‘ 10055 ot (F-EA )
BEREL: CsI/PbI2=1 S5 % Bt e
MTW-MA— CH3NH3C1
1-001 GIE iR,
57
MTW-PL-A NH4C1 /DR NHACT FE5 40 HE iR, A Bl
>=99% 257
-001 AL TR R
He
550
MTW-PL-A CHP - o b ECHP A5 4K e bR, A7 Bh T 454K
=99%
IR -002 N-3F EL 52 Mt A IR Z IR
He
BmPyPB 15¢
MTW-PL-A /b BnPyPB T E5 K0 BRI, A B
1, 3-XU (3, 5-—MEBE-3- 3L 2E3E) P=99% 578
-003 FESERH 2 LR
ES He
TmPyPB 152
MTW-PL-A
1,3, 5== [ (3-MkreHE) -3-2K 5] P=99% 57 254 BmPyPB.
-004
ES HE
557
MTW-PL-A PEG /> EPEGT 5 ERH e R, 5 Bh T 454K
>=99% 2577
-005 poly (ethylene glycol) 2
He
57
MTW-PL-A 1, 8-DIO /b1, 8-DIOFH5ERT EwR, A BT
>=98% 2577
-006 8- filt e AR I8 = R
He
57
MTW-PL-A 1,4-DIB /DL, 4- DIBTFE54RE HEiR, A8l
>=99% 257
-007 1,4~ T e TR R
He
MTW-PL-A 1, 10-DID 2551 /b1, 10- DIDFA5ERH iR, A B
>=99%
-008 1, 10- 158k He TR IR U
57
MTW-PL-A 1, 4-DBrB /b &1, 4- DBrBF4SERA IERE, A
>=99% 2577
-009 4= TR T kR TSR IR 2
AT BRI e
MTW-PL-A 1, 4-DC1B 255 VL, 4- DCIBTAL4RH HEd, A1)
>=99%
-010 4~ Tk - TR 2 RO
MTW-PL-A TPPI >=99% 57 /D ETPPTFE5 5K iein i, A T4
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-011 7Y 4 5 i e i He AT 2 S
550
MTW-PL-A TPPC1 /D ETPPcCl FAERT iR, AT
] >=99% 2577,
-012 P g A VR 2 P
He
57
MTW-PL-A EAI D EEAT TR e iR, A Bh T 454K
>=99% 257
-013 LT 1152
HE
MTW-PL-A HI 50T P BHI AR IR, A B T4k
A 57%, JoRaER], Z&0H
-014 S He R,

Bl 16 B RIS/ il (FeE>=1 N HD

TR &

ig=) LR H AR B2 JaE
el 10077 TR O, BRI R .
1
MTW-CL-S-001 A 99. 9%, fHgal ES R E R BTV K LBE.
IUERAR7S He
s bR o
Ti (0-iPr)AcAc 10058 | WL GBI, 5iET R
MTW-CL-S-002 Z (BN ERES) BRI 5 | 99%, thgidl N K, DIET S, K, B S -20),
g | mE TS, .
557 AR, AT 2B LB i
B, WEFNE. 2K, B &, o
7r (acac)
MTW-CL-$-003 N 99%, Hgkal FPLIBE1 258 o AZAPRHBCH B R R
B R He L -~
W, FERESRT RZ L, BEATDUER
EELZE, Wl LMERNGEYE.
S 10077 Fas R, ST WEE. Ak
nlacac
MTW-CL-S-004 99%, fhgkal FFE200FF IR ml il £ 9K AL
TR He ,
Ly
57% HREEE R, 5ET 5 ARE
K, WIET W Ko ZM B HI R
Ti0O(acac)
MTW-CL-S-005 o 99%, g4l FIRIAT, T BB RS A 2
Z IR R SR He
F, BEALAENEELR, arLUEN
a2
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MoO (acac) 57,
MTW-CL-S-006 99%, ksl WA, KEE, BEIROLSERR.
LT TR A He
REEARLT S, B, s K
Ni (acac) B, WK, BT IUERRE . i
MTW-CL-S-007 98%, L4k 1007¢ o
AT T FE230FE . iZM R BE 55 FA AR T ] &
YR E GRS 2
Bgr: K EETi02 5T} N
JERE: T5044K
LT-Ti02 Fife: /NF10nm
MTW-CL-L ] " A 10=27+ | BE#R: 2000rpm, 60%F, 2-31%
KRR BTIOZBERE | 4P A
-001 ] N Bedt: 10020504k
(RIRRE4) . EE X .
N He T AR UL T 435 ¥ FEL
iy
44 992KZn0 5Tt 3 \
LN-Zn0 Rifz: /10 v
-7l RiAE: /b nm =
MTW-CL-L \ \ . 0BT 1 e 3000rpm, 308
FEIRAIK B ZnOFE IR S LI - i
-003 i o ) HEZWR, LA RS
CRIRE D B B/ TR/ A P NOE: i .
y T AL A T 25 ) FELI
TR I3y 25
(R 4L GRENIO 5T .
JEE: T20nm
*ﬁ'/fé /J\ﬂ‘lOnm 10%}[‘
MTW-CL-L LN-Ni0 Wels: 5000rpm, 90FF, 17Kk
i o S TGRSR SR | i
-007 F RGN OFEIRIE - g =i
b %
' N [
W75 i s
B4y Ti0x oszggp | WKEL: 0.2 OKFRE)
IN-TiC14 HE: To s Rl TORE12040 4
MTW-CL-1.-002 feETiclasmE | A K L00ZTE | g 703040 4
UREAFR WE: 2M " FAF AR 2 P AL 3, B A50R )
SR & . .
I e s 1 Bl M R
sy TiOx 52Tt B T5045K
HG-Ti0x - o
MTW-CL-H . A W SR FLIED lo=7+ | WE¥: 3000rpm, 30FF
e T 1 Ox B e I K |
-001 . T B Bedi: 5005605 4l
(i bess) . o i
I e s TE AT T 4E A4 b
Ay Tiox/H+ 52T} B 5048k
HH-T10x
MTW-CL-H S T i w] lo=7+ | WE#R: 2000rpm, 60F
iR T 1 0x #h IR IR N N
-002 A EE Bk 500304
(R bess) o S i
o I i 25 I A TS5 A F
. fisy: TiO(acac)?2 10ZFt L
(i) JEE: T5045K
HN-Ti0 (acac) 2 HER: VR I 20227}
MTW-CL- y ) ‘ Jigkk: 2000rpm, 60F)
ERT10 (acac) 2HELRIK . mEk 5022 7f =
-003 = Regt. 50015505k
i R4t W 0. 15MEK0. 30M PP
3 EAEILE th
Bt AB%
H43: Zn0 5Tt BB T3045K
Mg—7Zn0
MTW-CL-H . . AR BB 1oz | WE#R: 2000rpm, 60F
= R ZnOBE I E MR IR ] R 5
-005 i W R beds: PIAI2510708k, BRgh: 300
Chiidkedt) s K3 3
7 df FE1053 4
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EAEN L/ PSR
4y NiOx 5t JERE: /MTF10040K
MG-NiOx
MTW-CL-H SO BB 1029+ | #E#&: 4000rpm, 90FH
PN Ox B BE i
-006 ezl 1 1 Bedh: 3001607 B
(i bess) e \
g ) st EES AL/ T IS it
g Ti02/@ sl
H-SP-Ti02 e R 1058 \
) MTW-CL-H . ShAL: R JEE: 30-8044%
Ef1R 261 ool R T1 02 EP IRt AL A R
- el P
(i) e R Kot
iR EES)

7N\

K| 17 18NR-T gkt

| 18 30NR-D %}

NFLEM B Mesostructure Materials)

K 19 oL TeiRE

NILERH
CEpRIZEL

l:[ N, — ) ‘\
=2 AR 3% BE
550
103 Dyesol ] idk [, JEAE5078 10
18NR-T b 8k 2 B kLGt | Dyesol, 18NR-T, ~20nm, 100%%, HE¥IASHE. 250H
MTW-M-SP-001 207
(ED) [#] & 520% 22 RENR—IR, bedh o B E 42
505 oK. (BO0BERESE 30441
He
N 1075 300 H Z M ENRiIl—IR, kedk & /&
R 18NR-T U fL Ak 2B | 18NR-T, “20nm, [ & & i X
MTW-M-SP-001-1 [ £400-80044K . (5003 Fesh
b <=10% HE
30404
N 1073 Dyesol AR, JREE2077 .
Dyesol, 30NR-D, 30 nm,
3ONR-D - LRk 22 BN 3R R G R 208 250 H Z M ENRIl—IR, kedk 5 )&
MTW-M-SP-002 [A] 5 20% ) )
(mD) BEZI2TCK .. (BOORERELE 304
b %LP)
HRTESONR-D S ALK EN3Z | 30NR-D, “30nm, [# & & 105 300 H EfI R — £ )& £ 400-800
MTW-M-SP-002-1
K <=10% HE k. (500PERRLE304M 8D
1072
gk =L AR LB R( R
A1203, ~50nm, 203% 250 H AR, BRI — IR 21 1-21
MTW-M-SP-004 il N ,
[#] £ B~ 20% 5077 K (BO0RE L3044
CHK AT BBEAD
He
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% ) TR EmR
(_‘y) I“—'!‘“&%{' i{ @%$

BiHAL)

gk = E A =gz | A1203, T50nm, 1078 300 B E[RI— ¥k £ )& Ji£ 400-800
MTW-M-SP-004-1 ‘
¥l [ £ < 10% He k. (5005 Kedk304 £
1072
Pk AL SRR (H N B
7r02, ~50nm/20nm, 205% 250 H MR, BRI — IR 292880k
MTW-M-SP-005 # N .
[ E 5 20% 5072 (450 22k 30451 )
CHUK AT BBEAD
He
N 105¢ 300 B B R — ¥k K 4 )5 &
7102, 50nm/20nm, )
MTW-M-SP-005-1 | 4K Z AL EE L2 ENH KL 400-80044°K . (450 kE4430
B E<10% HE
D)
107
YK EACAR 22 ENS R} NiO, ~20nm, 250 H MR, E[RI—ik£)1-25%
MTW-M-SP-006 . 2057 i
(IR EAD [i] 25 5 20% K (3007545309041
e
N 105% 300 H BRI — W)oK 2 )R B
NiO, 20nm, )
MTW-M-SP-006-1 B K E LB L R 400-80044°K . (300 4530
EEC10% e
D)
g 103¢ JEJE: 4004k
PR AR RS

MTW-M-SC-001

T SNR-THE G 2 k)

3. 2000rpm, 30FP

I8NR-T/ VA7 (E&E LD HeE
Begt: 500304 4T
UK AR 1072 JERE: 4004
MTW-M-SC-002 T 3ONR-D g K 3ONR-D/ V&5 /i m3| (& BEE: 3000rpm, 30FP
2O e pesk: 50083044
AR AR M : 10%¢ JERE: T50040K
MTW-M-SC-003 ER UK AR IR R | A1203 (50nm) 3R}/ 7/ N #&3f: 2000rpm, 30F)
g (GEE LD e Bes: 5000304l
NILERE
Gl A1203, <5Onm, [ & & 55 JEE: 40049k
MTH-M-SC-004 IRRGPR ARG | 6-Twtk 10%% Fek: 2500rpm, 60%)
R R HE Best: 150104 8
PRI AR 1075 JEEE: “50040K
MTW-M-SC-005 mimak b e R R | 7002 (50nm/20nm) H R}/ % BEE: 2000rpm, 30FP
/IR CGERLLL e s, so0mzs0srh
Rk A B AR 8\ e 00wk
MTW-M-SC-006 miRgkafaierer | Nioom s zm /5 103 FEE: 4000rpm, 90F
g (EELD Hg besdt: 30016044

€. FEETEBEME (New ETL)
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/> cI® f> PES r> B, /> Br

l. ., -.

CH; CH3 CH; CH;

K 20 [ A BTk

LR Kk : JaE
HEfE R, >=97% 5% EaE s, AT R .
SCHRIRIE , 2 AR ] A T
BzMIMC1 o
MTW-CL-IL-001 — " " w . BV, T BRI IRE R S
A3 SRR S 2R , >=99%, H4E T, 5
" WS FIENETLEE, M m ik
16. 09%e
BzMIMPF6 HE R, >=97% 57
E&RT MTW-CL-TL-002 | 1—7 33— FH REmKRsE N Sl H L, A RS .
Wik y A, >=99%, 45 57,
BzMIMBF4 H A, >=97% 57
MTW-CL-1L-003 15553~ FA Lk e D Gt ) s, R AR .
" HOE A, >=99%, 455 574
BzMIMBr A EE R, >=97% 57
MTW-CL-TL-004 A N EE A, W TR .
I-RE-3- kR s | e, >=09%, Wake 55

J\. Xt/ S HERM B (Counter/Back Electrode)

K 21 BRI R K 22 s K 23 Al NG K 24 ZRE5 R0 K 25 ZZHEHR2

e g1 B A % BE
MTW-CE-M-001 (R R 80/% N 204 £ E 1k 50%% G WA e T
AR/ X AR
/AR MTW-CE-M-003 IR S AR ABJE:, ZEIR304- b IE Ak 25742 LB B S 2
(BRAAAE)
MTW-CE-M-002 RYK LR 5 B 12 T309hK 20%% P B H A, A8

18


mailto:sales@materwin.com

) i

it

aterWin Technology

Gz

FHHD)

A L T R 2R X R S A X T o IX 8 e el

Hig: 15214390385, 021-64501626, QQ: 867292883, Email: sales@materwin.com

bk E¥ETFEES 2388 5 B BB 5 B, WR4w: 201315

(AT K HERATD KR >=300K B 7% BB 00 43 B8 J5 T4 SR
gl He BHARER. $EOLEiE ik,
[#] 5 & 5mg/m1
A SERS KRR 21301k (5000 25758
MTW-CE-C-001
(CHLIRZ M KL ) EP) 5074
TR AR R BR A )
KR HEgERBm AR, FHRR 257¢
MTW-CE-C-002 N
(CHLREM L H) 30nm 1007
1077 A2 A T R AR R R
. AR RS, VA3 i
‘ AT BH: 206Kk (158K \
R IR.C-20h5¢ H AR S Ak : ‘ HIEERZE . BRI R HTR AV
MTW-CE-C-003 [i] PG AR ). 150515
CERID o He 7, HPH AR IA 208k (157
X , BEEEL40-50%, EE
o
o ) WA TP 20RK (158HK) 10%¢
R C— 208k FEARZRARL (Il FLBHAR, [ & =2930%, &4
MTW-CE-C-004 ) WA A HEESE .
s Hw ER /53 o
4005 304> % @1k
99%, L, KiFRBS0MEK, 157
MTW-CE-C-005 LYEVEE o 375 WA SR F AR AT 7
JELRE <Gk He
99%, K5 fh, KAARGOMEK, 152
MTW-CE-C-006 B A R " 7 W SR AR I
JBRET 190K He
MTW-CE-C-007 YRR BRI 15 5 FL A v R 1053 Tk FR AR AE 2
2578
MTW-CE-0-006 F RN 99%, 4rFHE5-67] FRAR T 72
He
N & Bk & Wk, 4 550
MTW-CE-M-003 ZYE =i ()
99. 999% HE
. B 42 BAR R, 4l 50%¢ AR EHIE &R AR R
MTW-CE-M-004 A AiAR (Ag)
99. 999% Hy #
SR Al U AL -3 100732
MTW-CE-M-005 RPEFH = glida (AL
99. 9999% He

JL. Spiro

26 42 B HTM-Spiro-MeOTADJiR 4R
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HTM JeRH

=] =] > e
®S Al Rk (2 B/E

2= T}

MTW-HT-SC-001 HRISpiro-MeOTADFEIK Bil: £ mEH A
He
FK102-Co (111)~PF6- N 257t

MTW-HT-SC-005 o it 2 HEH Twa A
SpirofliFE e He
FK102-Co (I11) ~TFSI- ‘ 257t

MTH-HT-SC-006 . o B 2% ERk Toiti A
Spirofli FE el He
FK209-Co (I111) ~PF6- ‘ 2%

MTW-HT-SC-007 . e B % ER Tt
Spirofli FE el HE
FK209-Co (TTT) ~TFST- ‘ 25Tt

MTW-HT-SC-008 . . B & ER Toiti 2
Spirofli FE el HE
FK269-Co (111) ~PF6- ‘ 25Tt

MTH-HT-SC-009 . o B 2 ERE To i 2
Spirofli FE Rl He
FK269-Co (ITT) ~TFST- » 2%

MTW-HT-SC-010 . . B 2 R To it L
Spirofhi HENE IR He

+.

K 27 spiroMeOTAD

& 28 spiro-TFS!

& 29 PEDOT/PSS /4083

& 30 PC61BM

K 31 P3HT

& 2liSpiro-MeOTAD 99. 8%, KHGHEK, ANFEREH, RE A RESCRINE
MTW-HT-S-001 5%
(HHLHTM) E37 HUHTMAL AL
He
SpiroMeOTAD 0.5%% oy al K ), # TRST % H 5] A\ I
22 %/ T o o o
b MTW-HT-S-002 (TFSI)2 99. 5%, MEEOHE . Spiro-MeOTADZE 4, ToZiff F ek
GEUS R IS
maiCuli K ORI 10%, RAREE, FEHK
MTW-HT-S-003 99.99%, KH LMK 5%
CEHLHTM) ARSpiro-MeOTAD
MTW-HT-S-004 E4ECuSCNR A 99%, KAERAK 550 ORI 10%, RAREE, FEH
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CTEHLHTM) 2578 fRSpiro-MeOTAD
1007
0.5%
99. 5%, FH4TE3.5 158 N EREH, JEAUE UK,
MTW-ET-S-005 FH4E 5 P3HT
H EEREE K T97% 2% ORI 10%
He
1. 3-1 T%KIE W, IRIE 50%Ft
4 [€] 1 [TPEDOT : PSS 5 HL
t, FHFE500-50008K, 100257} | # A 9P ARL %S S\ % 4 2 PEDOT/PSS
MTW-HT-S-006 (CLEVIOS™ P VP AL 4083) g X
X i 5-12mPas , KL 43 JEREE
(it H) R
80-1004/2K
FA-TCNQ 2557 S ECEET M, QR FA-TCNQ S
MTW-HT-A-006 2,3,5,6-04%-7,7,8,8 -0 | 99%, LR, FHHES 42 FPEDOTPSS, HEjth &k 0] LA 3
) 100278
L R 4 AR, RALTREL L
0. 1%
PC61BM
MTW-ET-0-004 >99. 5% 1. 0% GESSudn
(Nano C~H])
>17
152
=5 et 0 e i
MTW-HT-S-008 KT99%, SeFal 571, 2 ) il
(AgTFSI)
He
Cs2Sn16 152
ot
MTW-PSC-H-009 . KF99%, Jurpal NGib il
7 He
15
MTW-HT-S-010 TH4E 55 C60 KTF99. 5%, Fidl 5%% ik Zatd=y vt
He
571,
=5 e st I e FHRARTHEEAT, i
MTW-HT-A-007 KF99% 107
(LiTFSI) Spiro-MeOTAD
He
HTFST 158 FERAHE T, B AL
MTW-HT-A-010 X KTF99%
HTM 2 = b It IV 577 SpiroMeOTAD
oIl BuPy Im-TFSTES Tifk 2, TTHUR
(€[=-729) MTW-HT-A-011 BuPy Im-TFST KT-98% 55 2 U I EHLLITRST 25 R 4 78
E TP
TBP 15
MTW-HT-A-013 A-UT KF98% 574, & F s N
it 257
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Crsus || wivte)

K 32 R4 2 B (0 /KA 7
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++t. BERZEFEFH (Glove dry box)

1.5 FTE
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2. i R
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5) WEEFEREE: IEA1 3%RH;
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7) kg M.

3.7 MmN (59D A

4R~
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6. i £20070 7 3EE KRR P
T IBVeARLE: TR
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4 (AFBEJTHEC4FR: Shanghai Materwin New Materials Technology Co.,Ltd.). !

1. Anal. Methods, 2015,7, 7443-7446

Experimental Section
Reagenrs and instramenrs Degussa P25 TiOs powder was used mn the experiment
to prepare the semiconductor film, N719 dyve was acquired from Shanghai Materwin

New Materials Co., Ltd. Thrombin, (3-aminopropylriethoxysilane (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 (HaPtCle6H=0, Pt = 37%) were purchased
from Sinopharm Chemical Reagents Co,, Ltd. The dye of di-tetrabutylammonium
cis-bis (isothiocyanato) bis (22-bipyridyl-4.4'-dicarboxylato) ruthenium (1)
(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-6H30, 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.

Materials

The [RuClip-cymene)].. 4. 4-dicarboxylic acid-2, 2-bipynidive (dcbpy), NHNCS were
purchased from Alfa Aesar and nsed as received. The BuGland DGl were prepared according to
the previous reference’. The Z907 (RuLLY{NCS);, L=4. 4'-dicarboxvlic 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

5. Adv. Mater., DOI: 10.1002/adma.201500449
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Experimental
1. Materials

All starting materials were purchased from Shanghai MaterWin New Matenals
Cooperation and wsed as received without further purification. The N N-Dimethylformamide

(DMF, HPLC grade) and dichloramethan were purchased from Beying Chenucal Agent Lid.,

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;5l 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-MeQOTAD (Borun Company,
China, 98%), 28.8 ul TBP, and 20 pl solution of 300 mg mi™? Collll)
TFSI salt (Co[PyPzls[TFSI];,MaterWin Technology, =99%) in
acetonitrile, and 17.5 pl 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 zinc ders 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
(V) isopropoxide (98+%) and Li-bis (trifluoromethanesulfonyl)

32


mailto:sales@materwin.com

jﬁ*’h ﬁ‘ﬂﬁ o ] T ¥R 2R X R S O o X ) el
1L 11) TeCh.nomgy @%ﬁ %H@ Hig: 15214390385, 021-64501626, QQ: 867292883, Email: sales@materwin.com

i
(Thanks a lot!)
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