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I Solar Cell Materials

Sunlight is one of the renewable energy sources that can
globally contribute to environmental and energy solutions in the
21st century. In order to use sunlight as efficiently as possible,
low cost and efficient solar cells have been vigorously developed
for practical use. As is generally known, practical silicon-based
solar cells involve high manufacturing cost, as well as any other
inorganic-based solar cells. On the basis of the cost problem, we
have developed new solar cells based on organic and organic-
inorganic hybrid materials.

1. Perovskite Solar Cell (PSC) Materials

A perovskite solar cell, that was first reported by Miyasaka et al.
in 2009, has recently received much attention.” The organic-
inorganic perovskite, RNH3;PbX; (X = CI, Br, |; R = Me, NH=CH,
etc.), can function as a light absorption layer. Since 2012, power
conversion efficiency (PCE) of the perovskite solar cell has been
drastically improved and it has reached >15% better than those
of OPV and DSSC.%® A device of the perovskite solar cell is
solution-processible for fabrication at low cost. The organic-
inorganic perovskites RNH;PbX; are easily prepared from HX
salts of organic amines and lead halides. A modification of the
halide X in the (MeNH3)PbX; can control the range of absorption
wavelength.®) The perovskite compound with X = Br is useful for
light absorption in shorter wavelengths and the compound with X
= | is relatively useful for that in longer wavelengths. Wakamiya
et al. reported that use of highly dried lead(ll) iodide is a key to
fabricate efficient perovskite solar cell devices (PCE > 10%) with
high reproducibility.”® Carrier behavior in the perovskite layer is
different from that in OPV, thus there are free carriers in which
electrons and holes can be movable freely.?) According to the
reason, the perovskite layer can transport both electron and hole
carriers without recombination.
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2. Organic Photovoltaics (OPV) Materials

A prototype of organic photovoltaics (OPV) was reported by
Tang et al. in 1986.'Y In order to fabricate an OPV device, we
can use highly productive methods such as printing and roll-to-
roll methods. The OPV device wusually requires bulk
heterojunctions (BHJ) which can be fabricated by mixing an
electron-donor (p-type semiconductor) and electron-acceptor
(n-type semiconductor).'”) The former material involves a
Tr-conjugated polymer and a small molecule semiconductor, and
the latter material is normally a fullerene derivative. PCBM, that
is a solubility-enhanced fullerene, efficiently provides a bulk
heterojunction.’” ICBM gives a high open-circuit voltage
because it has a higher energy LUMO than that of PCBM."® A
C,o derivative usually gives higher cell efficiency compared with
that of the corresponding Cgq One, because the Cyq derivative
absorbs light better than the Cg,.'* We can introduce an acceptor
component into the structure of a p-type semiconducting
polymer to form a donor-acceptor (DA-type) polymer, that shows
light absorption in the long wavelength area based on a charge

transfer.'®
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3. Dye-Sensitized Solar Cell (DSSC) Materials

Gratzel et al. first developed a dye-sensitized solar cell (DSSC)
in 1991.'® The DSSC is a liquid-type device that involves
nanoporous titanium oxide (TiO,) as a semiconducting electrode,
organic dye-sensitizer and an electrolyte solution containing a
redox component. This is expected to be a low cost solar cell,
because there is a simple device structure compared with other
solar cells.") The DSSC is usable under conditions with weak
light. Thus, it is expected that the DSSC may be installed in a
room. A ruthenium complex with a bipyridine ligand is one
popular organic dye for solar cells.'® In the polypyridine ligand of

2 Please inquire for pricing and availability of listed products to our local sales representatives.



Solar Cell Materials

the ruthenium complex, we can introduce some carboxyl or
phosphonic acid groups forming a linkage with TiO,. In addition,
metal-free organic dyes (eg. D-102, D-131 and D-358) were also
developed, because they do not contain any expensive
ruthenium atoms.'®29 Recently, efficient green-colored zinc-
porphyrin dyes were developed for DSSC showing more than
10% of PCE.2"22) Furthermore, efficient blue-colored metal-free
organic dyes having a diketopyrrolopyrrole structure were
developed for DSSC (PCE > 10%).2%)
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Perovskite Solar Cell

. Lead Halides
(PSC) Materials
PbBr, PbCl, PbCl,

Lead(ll) Bromide (Low water
content) [for Perovskite precursor]
CAS RN: 10031-22-8

Lead(ll) Chloride

(purified by sublimation)

[for Perovskite precursor]
CAS RN: 7758-95-4

L0279 1959259 100g 1kg |lf L0288 1g 59 259

Pbl,
Lead(ll) lodide
(99.99%, trace metals basis)

[for Perovskite precursor]
CAS RN: 10101-63-0

PbBr,

Lead(ll) Bromide
[for Perovskite precursor]
CAS RN: 10031-22-8

Lead(ll) Chloride
[for Perovskite precursor]
CAS RN: 7758-95-4

C3570 19 59

CSPb|3

Cesium Lead Triiodide
(Low water content)
CAS RN: 18041-25-3

C3569 1959

CsPbBrj

Cesium Lead Tribromide
(Low water content)
CAS RN: 15243-48-8

Bismuth(Ill) Bromide
CAS RN:7787-58-8

Bismuth(lll) Chloride
CAS RN: 7787-60-2

L0315 19 59 259
Other Lead O | pet Q| et Bismuth _
CH3—C—-0" CH;—C—-0" o Bils

Compounds 2  3H,0 Halides

Lead(ll) Acetate Bismuth(lll) lodide

[for Perovskite precursor] Lead(ll) Acetate Trihydrate Anhydrous

CAS RN: 301-04-2 CAS RN: 6080-56-4 CAS RN: 7787-64-6
B6339 59 25g |l B3546 25g 2509 T3449 1959 | T3573 19 59
BiBr BICl3 Tin Halides snl, SnBr,
Tin(ll) lodide

[for Perovskite precursor]
CAS RN: 10294-70-9

Tin(ll) Bromide
CAS RN: 10031-24-0

CAS RN: 2733412-38-7

CAS RN: 60734-63-6

CAS RN: 2733942-06-6

T3570 1g 59 C2205 25g I €2202 25g 100g | €2203 25g 100g

SnCl CeSIu m Csl C CsCl

nCl, . S sBr S
Halides
Tin(ll) Chloride

[for Perovskite precursor] Cesium lodide Cesium Bromide Cesium Chloride
CAS RN: 7772-99-8 CAS RN: 7789-17-5 CAS RN: 7787-69-1 CAS RN: 7647-17-8
M2556 1959259 100g |l E1045 1959 |f P2212 19 59

Organic :

. lodide Salts CHaNH, - HI CH3CHaNH, * HI CHs -~ \h, -
Onium Salts N * I
Methylamine Hydroiodide

(Low water content) Ethylamine Hydroiodide Propylamine Hydroiodide
CAS RN: 14965-49-2 CAS RN: 506-58-1 CAS RN: 14488-45-0
B4433 19 59 | 10935 19 59 | B4434 19 59 | P2740 19 59 J 11095 19 59
CH GHa &
3 . f— —_— -
CH3(CH2)3NH2 * HI NH - HI CH, c|> NHp - HI CHS\/\/\NH2 “HI CHg NH,
CH3 CH3 = HI
Isobutylamine tert-Butylamine Isopentylamine
Butylamine Hydroiodide Hydroiodide Hydroiodide Pentylamine Hydroiodide | | Hydroiodide
CAS RN: 36945-08-1 CAS RN: 205508-75-4 CAS RN: 39557-45-4 CAS RN: 60762-85-8 CAS RN: 2733412-76-3
N1157 1g 59 |l 00485 1959 J T3785 1g 59 Jj D5538 1g 59 |Jf €3532 19 59
qHa c EH?’C EHS I
CHy—C—CHoNH, H—Q—CH,—~C—NH, "
NN .
CHa CHy NH, CHs  CHs CHg(CHy)11NHz * HiI
*HI “HI = HI
Neopentylamine tert-Octylamine Dodecylamine Cyclohexylamine
Hydroiodide n-Octylammonium lodide | | Hydroiodide Hydroiodide Hydroiodide

CAS RN: 34099-97-3

CAS RN: 45492-87-3

Please inquire for pricing and availability of listed products to our local sales representatives.



Solar Cell Materials

C3425 1959 W A2778 1959 |l F1273 19 59

CHoNH,

Cyclohexanemethylamine

NH,

NH,

F
4-Fluoroaniline

B4566 19 59

CHoNH *HI

Benzylamine Hydroiodide

F1228 1959

GHoNH,
“HI

F
4-Fluorobenzylamine

Dihydroiodide
CAS RN: 5700-49-2

Dihydroiodide
CAS RN: 120675-53-8

Dihydroiodide
CAS RN: 916849-52-0

Hydroiodide Aniline Hydroiodide Hydroiodide (Low water content) Hydroiodide
CAS RN: 2153504-15-3 CAS RN: 45497-73-2 CAS RN: 85734-19-6 CAS RN: 45579-91-7 CAS RN: 2097121-30-5
73838 1959 W P2213 19 59  F1203 1g 59 J§ M3240 1g 59 J§ D4555 19 59
CHoNH, CH3CH,NH; CH,CHoNH,
CHoCH2NH, * HI
“HI . CHI H
Hi _N__ HI
CHg3 CHj;
CF3 F OCHs
4-(Trifluoromethyl)- 2-Phenylethylamine 4-Fluorophenethylamine | | 2-(4-Methoxyphenyl)- Dimethylamine
benzylamine Hydroiodide | | Hydroiodide Hydroiodide ethylamine Hydroiodide Hydroiodide
CAS RN: 2710811-32-6 CAS RN: 151059-43-7 CAS RN: 1413269-55-2 CAS RN: 2588234-99-3 CAS RN: 51066-74-1
D4643 1g 59 J§ D5769 59 jf D5858 59 § P2486 19 59 J M3286 59 259
CH; CHj “
P NN
“HI | |CHS N CHs “HI [ j “HI
CHy N"CHg -HI || CHE™ "N™ “CHg H \
H “HI H o
Diethylamine Diisopropylamine Dibutylamine
Hydroiodide Hydroiodide Hydroiodide Pyrrolidine Hydroiodide Morpholine Hydroiodide
CAS RN: 19833-78-4 CAS RN: 132396-99-7 CAS RN: 79886-80-9 CAS RN: 45361-12-4 CAS RN: 58464-45-2
E1222 19 59 |§ D5091 19 59 | D5686 19 5g | D5616 19 59 | D5619 19 59
s
CH
e AN NH
HaN o~~~ CHg”~ N\/\NH Cr
HoN 2 . 3 >
INCSNHy - 2HE | HNT NN, - 2H NHe = 2Hl - 2HI
 2HI 3-(Dimethylamino)-
Ethylenediamine 1,3-Diaminopropane 1,4-Diaminobutane 2-(Dimethylamino)- propylamine

ethylamine Dihydroiodide
CAS RN: 244234-52-4

Dihydroiodide
CAS RN: 2561497-43-4

D5861 59

CHg™ N7 "NH,
CHs) * 2HCI
3-(Dimethylamino)-
propylamine
Dihydroiodide

CAS RN: 99310-71-1

P2389 19
NH,
2HI
NH,
1,4-Phenylenediamine
Dihydriodide

CAS RN: 116469-02-4

P2492 1959

H
N
[ j * 2HI
N
H

Piperazine Dihydriodide
CAS RN: 58464-47-4

D5252 19 59

1,4-Diazabicyclo[2.2.2]-
octane Dihydriodide
CAS RN: 33322-06-4

H1759 5g
/ \* -
N~1-N—(CHp)sCH3 |
1-Hexyl-1,4-
diazabicyclo[2.2.2]octan-
1-ium lodide

CAS RN: 1009321-13-4

F0974 19 59 259

NH
“HI
H” “NH;

Formamidine Hydroiodide
(Low water content)

F1263 19 5g 25¢g

NH

R

H” “NH,

Formamidine Hydroiodide
(99.99%, trace metals basis)
[for Perovskite precursor]

- HI

A2902 19 59

NH
CHI
CHs™™ “NH,

Acetamidine Hydroiodide
(Low water content)

G0450 19 59

NH

BIEL

HoN NH

Guanidine Hydroiodide

10970 19 59

qg “HI
H

Imidazole Hydroiodide
(Low water content)

Pyridine Hydroiodide
CAS RN: 18820-83-2

O

5-Azoniaspiro[4.4Jnonane lodide
CAS RN: 45650-35-9

5-Aminovaleric Acid
Hydroiodide
(Low water content)

CAS RN: 1705581-28-7

CAS RN: 879643-71-7 CAS RN: 879643-71-7 CAS RN: 1452099-14-7 CAS RN: 19227-70-4 CAS RN: 68007-08-9
P2672 59 |l A3093 19 59 | A2984 1959 |l A3112 19 59
(e} O
+ _ . HI o
o N HoN on M HZN/\)J\OH Bromide Salts

3-Alanine Hydroiodide
(Low water content)
CAS RN: 2096495-59-7

M2589 1g 59 259

CH3NH2 * HBr

Methylamine
Hydrobromide
(Low water content)

CAS RN: 6876-37-5

E0056 259 5009

CHs” “NH, - HBr
Ethylamine
Hydrobromide

CAS RN: 593-55-5

P2502 1959

CH
3"SNH, -HBr

Propylamine
Hydrobromide
CAS RN:4905-83-3

11041 1959

CHs
* HBr
CH3 NH,
Isopropylamine

Hydrobromide
CAS RN: 29552-58-7

CHy™ ™""NH, - HBr

Butylamine
Hydrobromide
CAS RN: 15567-09-6

Please inquire for pricing and availability of listed products to our local sales representatives.
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Cyclohexanemethylamine

Aniline Hydrobromide

Hydrobromide

Hydrobromide

11007 1g 5g |f B5187 1g 59 lf P2739 1959 | 11094 1g5g |f N1156 19 59
(l:Hg CHS CI:H:S
CH )\/\ —C—
3j/\NH2 s CHz—C—NH, - HBr CHg\/\/\NHz . CHsg NH, CHy—C—CHeNH,
s CH
CHy CHs “ HBr ® - HBr
Isobutylamine tert-Butylamine Pentylamine Isopentylamine Neopentylamine
Hydrobromide Hydrobromide Hydrobromide Hydrobromide Hydrobromide
CAS RN: 74098-36-5 CAS RN: 60469-70-7 CAS RN: 7334-94-3 CAS RN: 2733412-57-0 CAS RN: 2710685-35-9
H1678 1g 59 |l 00442 1959 N T3783 1g 59 J§ D5537 1959 | M3287 19 59
o g
CH3—(;)—CH2—(|'J—NH2
NN . .
CHy NHy HBE | | o ™™™, CHy  CHs CHa(CHg)1iNHp “HBr | OO~ g,
i * HBr
Hexylamine n-Octylamine HBr tert-Octylamine Dodecylamine 2-Methoxyethylamine
Hydrobromide Hydrobromide Hydrobromide Hydrobromide Hydrobromide
CAS RN: 7334-95-4 CAS RN: 14846-47-0 CAS RN: 1093859-61-0 CAS RN: 26204-55-7 CAS RN: 663941-77-3
C3531 1g 59 |l A2985 19 59  F1272 59259 W 73834 1g 59 |l B5185 19 59
NHa NH;
CHyNH, NH, CH,NH,
HBr @ - HBr HBr " HBr @ * HBr
F CF3
4-Fluoroaniline 4-(Trifluoromethyl)aniline | | Benzylamine

Hydrobromide

4-Fluorobenzylamine

4-(Trifluoromethyl)-

2-Phenylethylamine

Hydrobromide CAS RN: 542-11-0 CASRN: 85734-18-5 CAS RN: 148819-81-2 CAS RN: 37488-40-7
F1227 1959 J T3837 1g 59 J P2388 1959 { F1229 19 59 Jf M3239 1959
CH,oNH; CH,NH, CH,CHNH CHzCHNH,
CHoCHoNH

“ HBr * HBr @ - HBr © - HBr " HBr
OCH;,
F CFs3 F 2-(4-Methoxyphenyl)-

4-Fluorophenethylamine

ethylamine

(99.99%, trace metals basis)
CAS RN: 146958-06-7

Hydrobromide
CAS RN: 1040352-82-6

Guanidine Hydrobromide
CAS RN: 19244-98-5

Hydrobromide benzylamine Hydrobromide Hydrobromide Hydrobromide
CAS RN: 2270172-94-4 | | Hydrobromide CAS RN: 53916-94-2 CAS RN: 1807536-06-6 CAS RN: 2705331-53-7
P2484 1g 59 |l M3285 59 259 | D5092 1g 59 J D4667 1g 59 | D5853 59
N H H
N
“HBr E j - HBr _N_ - HBr CH3/\N/\CH3 “HBr CH3/\/ \/\CH3
N CH3 CH3 H
_H ° . . . : . " HBr
Pyrrolidine Morpholine Dimethylamine Diethylamine Dipropylamine
Hydrobromide Hydrobromide Hydrobromide Hydrobromide Hydrobromide
CAS RN: 55810-80-5 CAS RN: 6377-82-8 CAS RN: 6912-12-5 CAS RN: 6274-12-0 CAS RN: 7334-96-5
D5768 5g jf D5857 5g jf E1221 19 59 |l D5090 1g 59 |l D5685 19 59
CH; CHs
T CHa/\/\H/\/\CHg N Mo~
CHy” N7 CH r ™ NH, - 2HBr | HNT"NH, - 2HBr NHe - 2HBr
*HBr
Diisopropylamine Dibutylamine Ethylenediamine 1,3-Diaminopropane 1,4-Diaminobutane
Hydrobromide Hydrobromide Dihydrobromide Dihydrobromide Dihydrobromide
CAS RN: 30321-74-5 CAS RN: 10435-44-6 CAS RN: 624-59-9 CAS RN: 18773-03-0 CAS RN: 18773-04-1
D5615 19 59 J§ D5618 19 59 | P2490 19 59 J§ D5250 1g 59 |l F0973 1g 59 25g
CHs;
GHa N NH y NH
N CH > N )
CHs~ \/\NH2 3 [ j + 2HBr ‘N HBr
* 2HBr N [ \7 - 2HBr H NH,
N,N- " 2HBr 3-(Dimethylamino)- H N Formamidine
Dimethylethylenediamine | | propylamine Piperazine 1,4-Diazabicyclo[2.2.2]- Hydrobromide
Dihydrobromide Dihydrobromide Dihydrobromide octane Dihydrobromide (Low water content)

CAS RN: 1245570-04-0 CAS RN: 2710685-13-3 CAS RN: 59813-05-7 CAS RN: 54581-69-0 CAS RN: 146958-06-7
F1244 19 59 259 |l A3292 19 59 |l G0449 19 59 J 11006 1g 59 |l A3091 19 59
NH NH NH [ N\ LY

- HBr M e + HBr N) . HBr N
H NH2 CH3 NH2 H2N NH2 H ; ;
FABr Acetamidine Imidazole Hydrobromide | | 5-Azoniaspiro[4.4lnonane

(Low water content)

CAS RN: 101023-55-6

Bromide
CAS RN: 16450-38-7

Please inquire for pricing and availability of listed products to our local sales representatives.



Solar Cell Materials

A3094 19 59 MO0138 259 5009 | E0205 259 5009 | F1250 19 59
o]
: F
HZN/\/\)%H wer| | Chloride Salts CHgNH, - HCI CH SNH, - HCI " NH, “HCI
5-Aminovaleric Acid
Hydrobromide Methylamine 2-Fluoroethylamine
(Low water content) Hydrochloride Ethylamine Hydrochloride | | Hydrochloride
CAS RN: 2173111-73-2 CAS RN: 593-51-1 CAS RN: 557-66-4 CAS RN: 460-08-2
P0522 259 10166 259 100g 500g Jlf BO710 259 5009 J 10096 259 5009 | 10083 19 59
CHs
CHs CHs )\/\
CH . NH CH NH
SV\NHZ . Hal HCI CHa/\/\NH . HCI Y\ 2 . HCI 3 2
CH3 NH, 2 CHs  HCI
Propylamine Isopropylamine Butylamine Isobutylamine Isopentylamine
Hydrochloride Hydrochloride Hydrochloride Hydrochloride Hydrochloride
CAS RN: 556-53-6 CAS RN: 15572-56-2 CAS RN: 3858-78-4 CAS RN: 5041-09-8 CAS RN: 541-23-1
P2736 1g 59 |l 00484 1g 59 |l T3784 19 59 W F1271 5g25g | 73833 19 59
(|3H3 ?Hs NH, NHa
o CH3—(I3—CH2—CI:—NH2 “Hel - Hol
NSNS
3\/\/\NH2 “HCI| |CHg NH, CHs CH3
- HCI *HCl F CF3
Pentylamine n-Octylamine tert-Octylamine 4-Fluoroaniline 4-(Trifluoromethyl)aniline
Hydrochloride Hydrochloride Hydrochloride Hydrochloride Hydrochloride
CAS RN: 142-65-4 CAS RN: 142-95-0 CAS RN: 58618-91-0 CAS RN: 2146-07-8 CAS RN: 90774-69-9
B0407 25g 100g 5009 | F1255 19 59 | T3836 19 5g |§ P0086 259 100g 5009 |l F1256 19 59
CHoNH
GHaNHs 2NH, CHzNH> CHaCHoNH, CHoCH2NH,
Hel * HCI * HCl . Hel * HCl
F CFa F
Benzylamine 4-Fluorobenzylamine 4-(Trifluoromethyl)- 2-Phenylethylamine 4-Fluorophenethylamine

Hydrochloride

Hydrochloride

(Low water content)

Hydrochloride Hydrochloride benzylamine Hydrochloride | | Hydrochloride Hydrochloride
CAS RN: 3287-99-8 CAS RN: 659-41-6 CAS RN: 3047-99-2 CAS RN: 156-28-5 CAS RN: 459-19-8
M3284 59 259 |l D0468 25g 5009 | D5253 19 59 l D5617 1g 59 Jf D5860 59
CHj;
H N NH, CHs
N CH3/ ~ N
H. N * 2HCI
[ j “Hel CHS/\H/\CHs “HCl | H,N">" NH, - 2HCI 4G CHas N,
o 1,3-Diaminopropane N,N-Dimethyl- N,N-
Morpholine Diethylamine Dihydrochloride 1,3-propanediamine Diethylethylenediamine

Dihydrochloride

Dihydrochloride

Dihydroiodide
CAS RN:99310-71-1

Dihydrochloride
CAS RN: 65592-36-1

Dihydrochloride
CAS RN: 142-64-3

CAS RN: 10024-89-2 CAS RN: 660-68-4 CAS RN: 10517-44-9 CAS RN: 52198-63-7 CAS RN: 52198-62-6
D5861 5g jf A3393 5g | P2491 1g 59 |§ D5251 1g 59 | FO103 5g 25¢g
CHs/\N/\/\NH2 / | \ el H NH

) I - 2HCI A] - HCI
CH3 * 2HCI CH,CHoNH» [ J + 2HCI H NH2
3-(Dimethylamino)- 2-(1-Pyrrolidinyl)- H N
propylamine ethanamine Piperazine 1,4-Diazabicyclo[2.2.2]- Formamidine

octane Dihydrochloride
CAS RN: 49563-87-3

Hydrochloride
CAS RN: 6313-33-3

Methylamine Thiocyanate
CAS RN: 61540-63-4

Formamidine Thiocyanate
CAS RN: 1821033-48-0

Guanidine Thiocyanate
CAS RN: 593-84-0

A0008 2595009 |l G0162 25g 5009 | A3092 1959 |§ A0436 19 59
NH NH + - 0 .
o U we Nl e~ Pseudo Halide
: < 7 HoN OH -HCI
CHgz NH, HoN NH» 2 Salts
5-Aminovaleric Acid
Acetamidine 5-Azoniaspiro[4.4lnonane | | Hydrochloride
Hydrochloride Guanidine Hydrochloride | | Chloride (Low water content)
CAS RN: 124-42-5 CAS RN: 50-01-1 CAS RN: 98997-63-8 CAS RN: 627-95-2
M2991 1959 |l F1153 19 59 j G0230 25g 500g J F1152 19 59 | M2990 19 59
+
NH NH NH,
CH3NH, - HSCN " HSCN - HSCN BFs~ CHsNHs* BF,~
e HJ\NH2 HZNJ\NH2 H” “NH, e 4

Formamidinium
Tetrafluoroborate
CAS RN: 2607106-18-1

Methylammonium
Tetrafluoroborate
CAS RN: 42539-74-2

Please inquire for pricing and availability of listed products to our local sales representatives.

N



Solar Cell Materials

CAS RN: 872466-50-7

CAS RN: 2411528-61-3

CAS RN: 99685-96-8

M2989 19 59 §f M3134 1g 59 | T0914 25g 100g 5009 | T2648 25¢g
(Cha)sCHs Carrier
. B (CHz)sCHy CH3(CH2)3—I?J*—(CH2)3CH3 BF;
CH3NH3z "~ PFg CH3NH, - HOCN CHa(CHa)a—N—(CH)sCHa  BFy. (CHp)sCHs Transport
(CHz)sCH3 Tetrabutylammonium H
Methylamine Tetrabutylammonium Tetrafluoroborate Materlals
Hexafluorophosphate Methylamine Cyanate Tetrafluoroborate (Br <0.02 %)
CAS RN: 28302-50-3 CAS RN: 63405-91-4 CAS RN: 429-42-5 CAS RN: 429-42-5
C3663 500mg § M3477 500mg | D5798 500mg | C3914 500mg |l B6391 500mg
CHa CHs CH30, OCHg cl cl Br Br
i 0 Yoo \ a \ 1 Y 0
CHaCH,—P—OH CHzCH,~P—OH CH,CH,~P—OH CHaCHp =P —OH CHaCHp—P—OH
OH OH OH OH OH
2PACz MeO-2PACz Br-2PACz
CAS RN:20999-38-6 | | Me-2PACz CASRN:2377770-18-6 | | CI-2PACz CAS RN: 2762888-11-7
P2995 500mg | M3359 500mg |l M3549 500mg | B6445 500mg lf D5155 200mg
CHg CHa CH30, OCHg Br Br
Qo eV o) ot
CH:0. » OCH,
e . 7 A~ ooto,o
~ ~ _ II_OH
K/\/P\OH K/\/P\OH K/\/ZH OH K/\/P\OH
OCHs OCHs
4PACz H101
CAS RN: 20999-36-4 | | Me-4PACz MeO-4PACz Br-4PACz CAS RN: 1622008-73-4
B5672 19 59 259 | T3722 1959 25g |f B1641 100mg 500mg 1g |l F1232 100mg | M2088 100mg
b / O oo o
()7 C 'a o PN o
o o T O
TOP-HTM-al TOP-HTM-a2 Ceo (pure) Ceo (purified by sublimation) | | PCBM

CAS RN: 99685-96-8

[for organic electronics]
CAS RN: 160848-22-6

B1694 100mg
=

Fullerene C7o
CAS RN: 115383-22-7

Fullerene Cyo
[for organic electronics]
CAS RN: 115383-22-7

B4576 50mg

Q
Bis-PCBM
(mixture of isomers)

CAS RN: 1048679-01-1

[70]PCBM
(mixture of isomers)

CAS RN:609771-63-3

[70]PCBM
(mixture of isomers)
[for organic electronics]
CAS RN: 609771-63-3

L
N-Phenyl-2-hexyl-
[60]fulleropyrrolidine

CAS RN: 1426332-00-4

DEYEY) 100mg

f\‘
N

N,2-Diphenyl-
[60]fulleropyrrolidine
CAS RN: 1373934-14-5

P0767 19 5g 25¢g
/‘\\\g/j//Nji[ ;
N
N \,zﬁ’N AN
7>:_N' \N:;\
\N [

Zinc Phthalocyanine
CAS RN: 14320-04-8

20037 500mg

ZnPc (purified by sublimation)
CAS RN: 14320-04-8

P1628 1g
/‘\\\g/ _\(/Nj/_l ;/'\
N, N
Nl N
=N N Q
NN

CuPc (purified by sublimation)
CAS RN: 147-14-8

C3645 100mg 500mg

CuPc (purified by sublimation)
[for organic electronics]
CAS RN: 147-14-8

090
0,

050s0c

PTCBI
(cis- and trans- mixture)

CAS RN: 79534-91-1

oz

z

z

D0905 1959

\_ 7 \_7

Bphen
CAS RN: 1662-01-7

B2695

Bphen
(purified by sublimation)
CAS RN: 1662-01-7

DO711 19 59
7
\ 7\ /
CHg CHjz

Bathocuproine
CAS RN: 4733-39-5

Q O

N

N

\
N

/

CHs CHg
Bathocuproine
(purified by sublimation)

CAS RN: 4733-39-5

B3562 100mg
CHy _CHy Q CHy _CHy
CHQ)—WSi/»csc O csc—lf—(CHa
1L P
CHy” “CHs ' CHy” CHs

TIPS Pentacene
CAS RN: 373596-08-8

B5942 100mg
CHa_CHs O CHa_CHs
2:3)—\5(-050 O csc-\s(—{:s
(B:Ha)\cm O CHa)\CHg °

TIPS Pentacene

[for organic electronics]

CAS RN: 373596-08-8

T1812 5g 259

TPB

CAS RN: 15546-43-7

Please inquire for pricing and availability of listed products to our local sales representatives.



Solar Cell Materials

T3266 19 59

Q b
aheAna

D2448 19 59 | D3236 1g5g | D5126 19 59

&
3V

D3970 1959

&
3

a-NPB

CAS RN: 222319-05-3

CAS RN: 189363-47-1

TPB (purified by sublimation) | | TPD TPD (purified by sublimation) | | a-NPB (purified by sublimation)
CAS RN: 15546-43-7 CAS RN: 65181-78-4 CAS RN: 65181-78-4 CAS RN: 123847-85-8 CAS RN: 123847-85-8
T3656 1g | B4926 200mg 1g T3672 1959 J P2513  100mg 500mg
O 53
CH,)5CH3
O Q CH30: N- N- OCH; ( 2
o000 | QLI O IO .
@ o om, @ g oo (0 ©@ .
n

O O ‘OCHg OCH3
TaTm DMFL-NPB Spiro-TAD Spiro-MeOTAD P3HT (regioregular)

CAS RN: 207739-72-8

CAS RN: 110134-47-9

CAS RN: 517-51-1

T2233

250mg 1g

9 ¢
Q0
Rubrene O O

(purified by sublimation)
CAS RN: 517-51-1

Organic Solar Cell
(OPV) Materials

[for organic electronics]
CAS RN: 160848-22-6

Acceptor
Materials

B1641 100mg 500mg 1g

Ceo (pure)
CAS RN: 99685-96-8

Ceo (purified by sublimation)
CAS RN: 99685-96-8

CAS RN: 571177-66-7

P2014 100mg
o

CAS RN: 571177-68-9

P2015 100mg
o

[60]PCB-Ci2
CAS RN: 571177-69-0

ICBA

B4576 50mg

9
Bis-PCBM
(mixture of isomers)

CAS RN: 1048679-01-1

C2415 100mg

CHg (CHz)11CHg
N

CeoMCi2

B1694 100mg

Fullerene C7o
CAS RN: 115383-22-7

Fullerene Cyo
[for organic electronics]

CAS RN: 115383-22-7

D5757 100mg

P0972  25g 100g 500g

CAS RN: 128-69-8

CAS RN: 81-33-4

CAS RN: 5521-31-3

[70]PCBM £ - o o
[70]PCBM (mixture of isomers) N-Phenyl-2-hexyl- N,2-Diphenyl-
(mixture of isomers) [for organic electronics] [60]fulleropyrrolidine [60]fulleropyrrolidine Pigment Red 224
CAS RN: 609771-63-3 CAS RN: 609771-63-3 CAS RN: 1426332-00-4 CAS RN: 1373934-14-5 CAS RN: 128-69-8
(P2102 19 f P0984 259 | D4429 1g 59 lf D4175 1g i B2892 19 59
HOHH OO
0, o]
° 0““ Q'Q N {0 SO0 g tgac
CHz—N . N—CHjz CHg(CH2)7-NN-(CH2)7CH3 CHO NN OCH,
g O o || © o p =0 $ P OE U O
Pigment Red 224 3,4,9,10-Perylene-
(purified by sublimation) tetracarboxylic Diimide Pigment Red 179 PTCDI-Cg Pigment Red 190

CAS RN: 78151-58-3

CAS RN: 6424-77-7

Please inquire for pricing and availability of listed products to our local sales representatives.



Solar Cell Materials

Naphthacene
(purified by sublimation)
CAS RN: 92-24-0

Pentacene
(purified by sublimation)
CAS RN: 135-48-8

Pentacene

(99.999%, trace metals basis)

(purified by sublimation)
CAS RN: 135-48-8

2

a-Quaterthiophene
CAS RN: 5632-29-1

B4231 19 59 |§ B4268 19 59 100mg 19 NO0001 100mg 1g 59
F
CHy 0 o CHg (CHg)oCH O, O CH(CHa), Donor
S stasedeglfssesssess -
CHg o O O [e] CHg (CHa):.CH O O O O CH(CHg)z Mate rla IS
Pigment Red 149 Perylene Orange (purified by sublimation) Naphthacene
CAS RN: 4948-15-6 CAS RN: 82953-57-9 CAS RN: 14916-87-1 CAS RN: 92-24-0
N0951 200mg 1g |f P0030 100mg 1g | P2524 100mg 1g |f Q0078 100mg | Q0079 100mg 500mg
=
Qo0 QD QoD Dy ) Dy
s \ s S N\ / S

3

a-Quinquethiophene
CAS RN: 5660-45-7

'\ s VN
s\ /] s

6T (purified by sublimation)
CAS RN: 88493-55-4

/A s i/ \
s\ /] s

a-Septithiophene
CAS RN: 86100-63-2

00313 100mg

I\ s 7\
s\ /T s

a-Octithiophene
CAS RN: 113728-71-5

Q0057

59 25¢g
(¢]
Quinacridone

CAS RN: 1047-16-1

T
o]

N

N

o
H
I C
N
H

(0]
Quinacridone
(purified by sublimation)

CAS RN: 1047-16-1

T3050 19 59

S

eae
Tris[4-(2-thienyl)phenyl]-

amine
CAS RN: 142807-63-4

T3328 200mg

Tris[4-(5-phenylthiophen-

2-yl)phenyllamine
CAS RN: 803727-09-5

T3337 200mg

=\
s

Q
Q
ISR eUN
7%
Tris[4'-(2-thienyl)-

4-biphenylyllamine
CAS RN: 1092356-36-9

—
Q

w
Q

B4342

OH O HO
CHy—, X /—CHa
Na S e
CHy—/ Y \—CH,
.

2,4-Bis[4-(diethylamino)-
2-hydroxyphenyl]-
squaraine

CAS RN: 68842-66-0

2,4-Bis[8-hydroxy-1,1,7,7-
tetramethyljulolidin-9-yl]-
squaraine

CAS RN: 358727-55-6

P1005 259 2509

CuPc (a-form)
CAS RN: 147-14-8

P1006  25g 100g 500g

CuPc (B-form)
CAS RN: 147-14-8

P0655

4 N 1
>>: N:E
N e N
=
N

25¢g

N
N
X

CAS RN: 147-14-8

P1628

\/\\% ?(/Nji[ ?///’\
N, N
2 ERA\
N >Cu\ N
=N N
), \\
N

19

CuPc
(purified by sublimation)
CAS RN: 147-14-8

C3645 100mg 500mg

CuPc (purified by sublimation)
[for organic electronics]
CAS RN: 147-14-8

C1167 19 59
Q/?(/NT‘ 2//)\
WGl
,N"HN 3

NN

N’

Phthalocyanine
Chloroaluminum
CAS RN: 14154-42-8

P0767 19 59 259

Q/]//NT] g/’\
N, N
N hc AN
=N N
X \\
N

ZnPc
CAS RN: 14320-04-8

N, N
N :zh\ N
—N N
> \\
N
ZnPc

(purified by sublimation)
CAS RN: 14320-04-8

P0766 19 259

Lead(ll) Phthalocyanine
CASRN: 15187-16-3

T2272 200mg 1g

=
5 /NI
N O N
[P
oo N
N
N

TiOPc
(purified by sublimation)

CAS RN: 26201-32-1

B4314

porphyrinato]magnesium(ll)

(CHa)zCH-S

[5,15-Bis(phenylethynyl)-10,20-bis(triisopropylsilyl)ethynyl]-

50mg

CH(CHg)
(CHg)CH-§i-GH(CHs)2

Si=CH(CHo)z
CH(CHy),

CAS RN: 1397288-30-0

P2513 100mg 500mg

(CH2)5CH3

n

P3HT (regioregular)
CAS RN: 110134-47-9

P2710 100mg

CizHas

PBTTPD
CAS RN: 1240372-42-2

Dye-Sensitized Solar Cell

(DSSC) Materials

Dye
Sensitizers

B3514 100mg
o

I
HO—C._~ I N c-0
N Nz

SCN—RU-NCS 2[(CaHa)aN] *

ZZ VB N
| |
Ho—ﬁ N 7 C—0~
o

i
o

N719 Dye
CAS RN: 207347-46-4

B4372 200mg

9 2
HO=C__~ N C-OH
N N>

SCN—Ru—NCS

| |
HO-C7 Zc-0H

il il
(¢} (¢}

N3 D

ye
CAS RN: 141460-19-7

10

Please inquire for pricing and availability of listed products to our local sales representatives.



Solar Cell Materials

B4373 200mg | B4432 200mg | Y0011 50mg | D4430 50mg | D4431 50mg
o o cr
CHa(CHa)a - (CHeCHa | | CHa(CHoo - S (OHCHa | | HOY\N/g: vo—l—bec
SN, Nz s N
scm Hu NCS SCN-Ru—NCS
m g iy Lo Lo
Ho-¢ HO-C = Z > c-oNa CHyGHDs N N
7907 Dye 7907 Dye Sodium Salt YD2 D 102 O D131 O
CAS RN: 502693-09-6 CAS RN: 871466-65-8 CAS RN: 1201915-91-4 CAS RN: 652145-28-3 CAS RN: 652145-29-4
D4432 50mg T0139  25g 100g 5009 lf E0190 25g f T0097  25g 100g 5009
HO\[O °
NJ}CW@Q CHs CHgz CHyCHg
= ! CHy—N-CHy 1~ CHoCH—N-CHg | | | CHiCHN“CHCH, |-
S O Electrolytes T CHs 2CHe = CHa 1o
g4 CHs CHa 2CHs
a Tetramethylammonium Ethyltrimethylammonium | | Tetraethylammonium
D 358 ~ lodide lodide lodide
CAS RN: 1207638-53-6 CAS RN: 75-58-1 CAS RN: 51-93-4 CAS RN: 68-05-3
E0191 259 i T0172 259 100g lf T0057 259 100g 5009 | T1011 59259 |l T1010 59 259
?IngHgCHa CH,CH,CHg (ICH2)3CH3 ((I:HZ)ACHS (CH2)sCH3
CHgCHg—l;l—CHZCHgCHa 17 | CHaCHoCH,—N=CH,CH,CH; 1~ CHa(CHz)a—l;lL(CHz)sCHs - CHs(CH2)4_'i‘+_(CH2)4CHa 1~ CHa(CHz)s_NL(CHZ)sCHa 1
CHoCH,CH3 CH,CH,CHg (CH2)3CH3 (CH2)4CH3 (CHg)sCH3

Ethyltripropylammonium
lodide
CAS RN: 15066-80-5

Tetrapropylammonium
lodide
CAS RN: 631-40-3

Tetrabutylammonium
lodide
CAS RN: 311-28-4

Tetraamylammonium
lodide
CAS RN: 2498-20-6

Tetrahexylammonium
lodide
CAS RN: 2138-24-1

T1396 259
(C+HZ)GCH3

CHy(CH)s—N—(CHp)sCHs "
(CH2)6CH3

Tetraheptylammonium
lodide
CAS RN: 3535-83-9

259

Trimethylphenyl-
ammonium lodide
CAS RN: 98-04-4

P0242 5¢ 259

CH,CH3

T _
@fIIILCHZCHs |

CHoCH3
Triethylphenylammonium

lodide
CAS RN: 1010-19-1

M1455 5g 25g

(CH2)3CHg
CHg(CHz)e—P-CH
(CHz)5CHg

Tributylmethyl-
phosphonium lodide
CAS RN: 1702-42-7

MO0253 25g 100g 5009
{:%cm "

Methyltriphenyl-
phosphonium lodide
CAS RN: 2065-66-9

E0549 25g 2509
@gcmcm "

Ethyltriphenyl-
phosphonium lodide
CAS RN: 4736-60-1

10552 5g 259

O-rononn
P—CH(CHa)z |

Isopropyltriphenyl-
phosphonium lodide
CAS RN: 24470-78-8

T1450 109

Tetraphenylphosphonium
lodide

T1056 259 5009

CHj
|+
S\
CHy” ™ “CHs
Trimethylsulfonium
lodide

CAS RN: 2065-67-0

CAS RN: 2181-42-2

T1564 1g

(CHy)3CHg
& -
CH3(CH2)5™ " (CHz)sCHs

Tributylsulfonium lodide
CAS RN: 18146-62-8

2,2"-Bicinchoninic Acid
CAS RN: 1245-13-2

Blcmchonlnlc Acnd
Disodium Salt
CAS RN: 979-88-4

2,2"6',2"-Terpyridine-
4'-carboxylic Acid

T3255 19 59 T3256 200mg g T3554 19 59
Hole S K r“
Conductor % 5 ' %
CObaIt Tris(2,2'-bipyridine)- Tris(2,2"-bipyridine)- Tris(1,10-phenanthroline)- | | Tris(1,10-phenanthroline)-
Do antS cobalt(ll) cobalt(lll) cobalt(ll) cobalt(lll)
p Bis(hexafluorophosphate) | | Tris(hexafluorophosphate) | | Bis(hexafluorophosphate) | | Tris(hexafluorophosphate)
CAS RN: 79151-78-3 CAS RN: 28277-53-4 CAS RN: 31876-74-1 CAS RN: 28277-59-0
B1876 100mg 1g |lf D4635 1959 |l D3917 19 59 |l B4420 200mg
HO—C C—OH CHao—g g—OCHa (CHy)gCH3 (CH»)gCH3 CHa(CHa)s~_ o (CH2)sCHy
S Y ! S
Ligands =5 gig fj_é w
—N N= N
Dimethyl 2,2'-Bipyridine- 4,4'-Bis(5-hexyl-
2,2"-Biisonicotinic Acid 4,4'-dicarboxylate 4,4'-Dinonyl-2,2"-bipyridyl | | 2-thienyl)-2,2"-bipyridyl
CAS RN: 6813-38-3 CAS RN: 71071-46-0 CAS RN: 142646-58-0 CAS RN: 1047684-56-9
B3509 19 59 B4509 1g 59 |l T3245 200mg 1g J M2464 100mg 72959 200mg
?I) ?I) (I)I C oCH 1l I I
HO—C C—OH NaO— C—OH g C—0CH; C—OCH; C—OCHj
I | | | | SN Sy
— NS / \ N\ S \
N N N N N Meth | Trimethyl

2,26/ 2"-Terpyr|d|ne-
4'-carboxylate

CAS RN: 148332-36-9

CAS RN: 247058-06-6

2,2"6',2"-Terpyridine-
4,4' 4"-tricarboxylate
CAS RN: 330680-46-1

Please inquire for pricing and availability of listed products to our local sales representatives.
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Mo Bonpocam npogax v noanepXkn obpallanTecs:

Anmartbl (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBewieHck (4162)22-76-07
BpsHck (4832)59-03-52
BnapusocTok (423)249-28-31
Bragvkaekas (8672)28-90-48
Brnagumup (4922)49-43-18
Bonrorpag (844)278-03-48
Bonorga (8172)26-4159
Boponex (473)204-51-73
EkaTtepuHbypr (343)384-55-89
MBaHoBO (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHb (843)206-01-48

Poccus +7(495)268-04-70

KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67

KemepoBo (3842)65-04-62

Kupos (8332)68-02-04

KonowmHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61

Kypck (4712)77-13-04

KypraH (3522)50-90-47

Jlvneuk (4742)52-20-81
MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41
HwxHuii Hosropog (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosi6pbek (3496)41-32-12
Hosocnbupck (383)227-86-73

KasaxcraH +7(7172)727-132

Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTtposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepmb (342)205-81-47
PocToB-Ha-[JoHy (863)308-18-15
PsizaHb (4912)46-61-64

Camapa (846)206-03-16
CapaHck (8342)22-96-24
CaHkT-lNMeTepbypr (812)309-46-40
CapaTos (845)249-38-78
CeBacTtononsb (8692)22-31-93
Cumdpeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
CraBpononb (8652)20-65-13
CypryT (3462)77-98-35

Kunprusus +996(312)96-26-47

Appec: https://tci.nt-rt.ru/ || an.noyTa: tic@nt-rt.ru

ChbikTbIBKap (8212)25-95-17
TambosB (4752)50-40-97
TBepb (4822)63-31-35
TonbsATTN (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
Ynan-Yaa (3012)59-97-51
Ydba (347)229-48-12
XabapoBsck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Yura (3022)38-34-83
AkyTck (4112)23-90-97
Apocnasnb (4852)69-52-93



