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{(PAFC) (MCFC}) {(SOFC) (PEFC)
=5 #WmHZ #WiHR #EmAHR WA
" LPG & LPG. Bk & LPG = LPG =
K Pl
o F L ZiEL
il 2l DN YILA=7 BRFR
{FELEE #h200C #16850C #1000C Hiz~§190C
g%g ~ 1000k W 1~108AkW 1—~108BKW ~50KkW
(LRV) (356 ~ 42%) {45 ~ B60%) (45 ~ 65%) {35 ~ 40%}
REAFAR =H(t TSR ERRS SR ERES =Rk
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3-Bromophenyl
boronic acid

HQ

» @
B
/

HO

2-Hydroxyphenyl
boronic acid

Cl

HO,
B a
HO

3,4-Dichlorophenyl boronic
acid

OH
B\
OH

4-Benzyloxy-3,5-
dimethylphenyl boronic acid

4-Acetylphenylboronic
acid

2-Benzyloxyphenyl
boronic acid

3,5-Dichlorophenyl boronic
acid

Hj

2’-Chloro-(1,1’-biphenyl)
-4- carboxylic acid

HOQ,
{Q
HO =N

3-Quinolineboronic
Acid

Benzothiophene-3-

boronic acid
OH
B«
\S i OH
o

5-Acetylthiophene-2-
boronic acid

4-Benzyloxy-3-fluoro
phenylboronic acid

o
O
HO

4-Isopropoxyphenyl boronic
acid

5-(4-Fluorophenyl)-3-py
ridine carboxylic Acid

gf%
OH

HO™ B«

1-(tert-Butoxycar bonyl)
pyrrole-2- boronic acid

2-Acetylphenylboronic acid
monohydrate

HO.__OH
B

0

[3-(1-Adamantyl)-4-
methoxyphenyl]boronic acid

2-Benzyloxy-5-fluoro
phenylboronic acid
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2,4-Dimethoxypheny! boronic
acid

Br
HO,
/B

HO

2-Bromophenyl
boronic acid

4-Benzyloxycarbonyl)
phenylboronic acid

~ /(l,OH
i

(0] OH

3-Acetylphenylboronic acid

HO

07N

HO

Benzo[b]furan-2-
boronic acid

S
o
HO~g

\

OH

Benzothiophene-3-
boronic acid
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Br
m B’WWOV
Br Br Br °
CN
2-bromo-5- 1,5-dibromo-3- 4-bromomethyl Ethyl 7-bromo
nitrothiophene methylpentane benzonitrile Heptanoate
S<_Br N Br HO Br
r AN .
Br S NH>
2,4-Dibromothiophene 2,5-Dibromothiazole 2-Bromophenethylamine 3-Bromo-5-
OH Br Br
Br Br o ¢ S _oH
Br Br N OH
1,2,4,5-Tetrabromobenzene

Methylphenol
Os_0—
Br
o
5-bromo-4-chloro-3-in
dolyl-beta-D-galactoside
NH,
O,N i Br
Br

2,4,4,6-tetrabromo-2,5-

Methyl 3-
cyclohexadienone (bromomethyl)benzoate
Br Br Br\[N\ Br 0]
L :
>< N NH, r\)kNHZ
2,4-dibromo-6-nitro 2,2,-dibromopropane 2-amino-3,5-di 2-bromoacetamide
aniline bromopyrazine
o] o
o] NH,
O‘ Br\©)‘vsr Br HO oH
Br
NO;
Br
2-bromoindene 3-bromophenacyl bromide 2-bromo-5-nitroaniline 5-br0mc;§ic()jphthallc
N
Il
o}
o
Br
1-Bromo-2-ethylbutane 2—Am|no—5_—b_r0mo Methyl 3-(bromomethyl)
benzonitrile Benzoate
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COCH;4

1-Acetyladamantane

NCO

&

1l-adamantyl isocyanate

HiC

K-

CHs

1-Bromo-3, 5-dimethyl
Adamantane

HsC
CHz

bﬁ

1-Chloro-3,5-
dimethyladamantane

'OH

o
o
g

2-(3-Hydroxy-1-adamantyl)-2-

oxoacetic

NHCOCH;

HsC.
CHs

1-Acetamido-3,5-
dimethyladamantane

OH
HECW

2-(1-Adamantyl)
propan-2-ol

H
He,
ol
Ho H

2-Butyladamantan-2-ol

CHy
@C“J

1, 3-Dimethyl
adamantane

3-Hydroxy-1-
adamantyl methacrylate

> Zoft FRICSWMICBRMNZ UET,

COOC;Hs

Adamantane-1-
carboxylic acid ethyl

Adamantan-1-ol

COOH

5-carboxy-2-
adamantanone

OH
HaC
CHs

3, 5-Dimethyladamantan-1-ol

COOCH;3

Adamantane-1-
carboxylic acid methyl

1-Bromoadamantane
Cl
1-Chloroadamantane

COOH

OH

3-Hydroxyadamantane-1-

carboxylic acid
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(o] F FeF RF F\'):\S<E
CF3(CF2)sCH=CH(CF2)sCF3 WF OH
(CF2) (CF2) (cF e GG, FRTEF FJ
1,2-Bis(nonafluorobutyl) Bis(heptafluoroiso Perfluoro 2,2,3,4,4,4-Hexafluoro
Ethylene propyl)ketone (4-amethylpent-2-ene) butan-1-ol
L P
CF3CH(OH)CH2NH: CRaCRLROLFC, CF4CF,C
ONH,
CF, ONH,
3-Amino-1,1, Ammonium perfluoro Ammonium
1-trifluoropropan-2-ol (2-methyl-3-oxahexanoate) pentafluoropropionate
> JOEDIILAZDOEEM
o
CF3(CF2)3(CH2)sCH2Br HCF2(CF2).CF2Br CF3(CF2)sCF2Br
F3C CFzBr
8-Bromo-1,1,1,2,2,3, 1-Bromo-4H- Bromopentafluoro 1-Bromoperfluoro
3,4,4-nonafluorooctane octafluorobutane acetone hexane
CF3CF2CF2CF2Br CF3(CF2)sCBr=CH: HCF2(CF2)sCF2Br CF3(CF2)sCBr=CH:
1-Bromoperfluoro 2-Bromo-3,3,4,4,5,5,6, 1-Bromo-8H- 2-Bromo-1H,1H-
butane 6,6-nonafluorohex perfluorooctane perfluorooct-1-ene
F Br
CFg
\ P .
CF3CCF,CF,CFs CF3(CF2)éCF2Br B
br | 1
2-Bromoperfluoro 1-Bromoperfluoro 4-Bromo-1,1,2- 2-Bromo-3,3,3-
(2-methylpentane) octane trifluorobut-1-ene trifluoropropene
> I—F2)LZ0EEYD
CF3CF(CF3)OCF2CFClI CF3(CF2)sCH2CHICI CICF2(CF2)4CFal
1-Chloro-1-iodoperfluoro 1-Chloro-1-iodo-1H,2H, 1-Chloro-6-iodo
(4-methyl-3-oxapentane) 2H-perfluorooctane perfluorohexan

> O002)LZ016EMm

CF3CF2CF(CF3)CCI=CH:

2-Chloro-3,4,4,5,5,5-
hexafluoro-3-
(trifluoro methyl)pent-1-ene

> Zoft 5t 176 B, HRCEWMICEBXIMmLVZ LET,
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> Ba

He e

u u
Pemi Me e
He H=
"’\\)y _l)%/”’ G R P "*\@h e
— Ba 3 \—]
Y Y e Pron e
Ha e
s

Fr-i
e e

Bis(pentamethyl Bis(tri-i-propyl Bis(n-propyltetramethyl
cyclopentadienyl)Ba* 2THF cyclopentadienyl)Ba*0,5THF cyclopentadienyl)Ba

> Ce

'IFMS ™S

N

™S QE'N “TMS

TMS’N‘TMS

Tris(bis(trimethylsilyl)
amino)cerium

1
oc-§r-co
co

(Benzene)
tricarbonylchromium

> Dy

Tris(isopropylcyclopentadienyl)
dysprosium(lll)

> Er

R R

2. s
Er R = CHa(CHz)2CHg %Er@

-

Tris(butylcyclopentadienyl) Tris(cyclopentadienyl) Tris(isopropylcyclopentadienyl)
erbium erbium erbium

> Eu

TMS TMS
,N\EU,N

|
TMS”N"TMS

T™MS “TMS

Tris(bis(trimethylsilyl)amide

europium
> Ge
HsC. . ~CHg
Ge
HaC O ~CHg GG(OCH3)4
Tetramethylgermanium Germanium(IV) methoxide

1



Hf
CHa
HyC——0"
CHa

Hf4+
4

Hafnium (IV) t-butoxide

La

Tris(isopropyl
cyclopentadienyl)lanthanum

Mg

Bis(i-propylcyclopentadienyl)
magnesium

Nb

Pentakis(dimethylamino)
niobium

Ni
<y CHs
Ni
@_CHS

Bis(methylcyclopentadienyl)
nickel

GHs  GHa
HaC-Si—S-Si—CHg
CH; CHjg

Bis(trimethylsilyl)sulfide
Sb

Q/\\/\GH3
HBC/\‘/\O.SDO/\/\CHa

Antimonyium(lll)n-butoxide

Se

@,SeH

Benzeneselenol

CH3 CHy
HsC-N. N-CHj
HsG-N~ N-CHa

CHa CHs
Tetrakis(dimethylamino)
hafnium

e
Mg

<

Bis(cyclopentadienyl)
magnesium

(Bt,N),Nb = N Bu -t

Tris(diethylamido)
(tert-butylimido)niobium(V)

|
N

Hie. A

CHs
[

Bis(ethylcyclopentadienyl)
nickel

Sb(OEt),

Antimonyium(lil)triethoxide

HyC o8 CH,

Dimethylselenide

oo

Bis(ethylcyclopentadienyl)
magnesium

Nb(OCH,CHa)s

Niobium (V) ethoxide

v e
W Mae N
_ N
Y= No=(
- e

Bis(2,2,6,6-tetramethyl-3,5-
heptanedionate)Ni(ll)

HgC\N,CHg

J
HsC.  Sb. .CH
3 NN 3
CHs CHj

Tris(dimethylamino)antimony

P

HsC™ ~Sé “CHs

Diethylselenide

Bis(methylcyclopentadienyl)
magnesium

Me 35i — %e —Fh

Trimethyl(phenylseleno)silane



> Sr

Bis(tri-i-propyl
cyclopentadienyl)Sr

> Ta

Pentakis(dimethylamino)
tantalum

Tris(diethylamino)t-
Butyliminotantalum

> Ti

Pentamethylcyclopentadienyl
titanium trimethoxide

> W
o
Tk
/\V

Bis(tert-butylimido)
Bis(tert-butylamido)tungsten

> V
i
HSCAO-\’/—O/\CHa
O._CHs
Vanadium(V)oxytriethoxide
> Y
R R
2R
R = CHz(CHz)2CH3
&,
Tris(butylcyclopentadienyl)
yttrium
> Yb
2,2,6,6Tetramethyl-3,5-
heptanedionate(l11)yttrium
> ZOftt
|

13

Ha Ha
2 W
S I N
={ (
M= M= Yo e

Bis(pentamethylcyclopentadie
nyl)strontium*DME

(CHQC HQCHQC H20)5Ta

Tantalum(V)butoxide

CyH

e L]

:ztlm,'m___'_

o=0,

C,H,

s

Tris(dimethylamino)3-
Hexynetantalum

CH3 CHg
L

HsC—, N™ ,—CH,
-Ti

_/N ‘_N\_
HC—~ N “—CHy

I
CHy CHy

Tetrakis(diethylamino)titan

Bis(ethylcyclopentadienyl)tun
gsten dihydride

CH, o CHs
HC” ~0-V-0" "CH,
OYCH;!

CHy

Vanadium(Y)
oxytriisopropoxide

Tris(methylcyclopentadienyl)
yttrium

Bis(n-
propyltetramethylcyclopentadi
envlstrontium* DME

(CH3CH0)5Ta

Tantalum(V)ethoxide

Bu-t
[

0—C
0
0-C
I
Bu-t

(Et0),Ta”

Tetraetoxytantalum
tetramethylheptanedionate

HzC, CHj
H3C, ) ,CH3
CN-Ti=N
H;C CH
3 N 3

HzC CHs

Tetrakis(dimethylamino)titan

CHs
H30>_CZ£>’C| CHa
HsC

Bis(isopropylcyclopentadienyl)
tungsten dichloride

Tris(i-propylcyclopentadienyl)
yttrium

5t 176 @BOft. FREEMCEXIHNZ UET,

oo
s S

Ta |
o0 O _-

PPN

Tetraetoxytantalum
acetylacetonate

t-Bu’O\ ilo‘t-Bu
t-Bu ‘O/ ‘O/'[-BU

Titanium(1V) t-butoxide

TMS\N,TMS

U
Tl Yo, T
MS‘N/ N MS

™S TMS

Tris(N,N-bis(trimethylsilyl)
amide)yttrium(lll)
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Y

RE=aES
Br Br
| > |

S S

3,3"-Dibromo-2,2'-bithiophene

o

N—TmMs
| S

™S S

2,6-Bis(trimethylsilyl)-4H-
cyclopenta[1,2-b:5,4-
b'ldithiophen-4-one

Dithieno[3,2-b:2',3'-
d]thiophene

HQ  coome

Methyl 3-hydroxy-5-
methylthiophene-2-
carboxylate

SN
S -
| > |
S

2,2":5',2"-Terthiophene

IIDh
N
AJL3
Br” s s” TBr

2,6-Dibromo-4-phenyl-4H-
dithieno[3,2-b:2',3"-d]pyrrole

3,4-Diphenylthiophene

HO

COOMe
z;g

F3C

Methyl 3-hydroxy-5-
trifluoromethylthiophene-2-
carboxylate

Thieno[3,2-b]thiophene

AN
@]

s/

Benzo[1,2-b:6,5-
b']dithiophene-4,5-dione

QO

/A
Br s Br

2,5-Dibromo-3,4-
diphenylthiophene

> ZOM 177 RBEOft. FREEMCTEXIMNZ UET,

2,5-Dibromothieno[3,2-
b]thiophene

O

14 i 2 \)
Br Br

S S

2,6-Dibromo-4H-
cyclopenta[1,2-b:5,4-
b'ldithiophen-4-one

S

\\/O

2,3-Dihydrothieno[3,4-
b][1,4]dioxine
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> RRBEED
\

o] \

(@] o (0]
/7\ 7 j @—?\5
N N N= NN

Methyl 4-(pyridin-2-yl)-1,2,3-
thiadiazole-5-carboxylate

Methyl 4-(pyridin-3-yl)-1,2,3-
thiadiazole-5-carboxylate

Br N
NN
_N, \ /]
s
=N
Br CgHy3—O 0-CgHi3
4,7- 5,6-
Dibromobenzo[c][1,2,5]thiadi Bis(hexyloxy)benzo[c][1,2,5]t

azole hiadiazole

> ZOoft FRIEEMICERMNZ UET,

m EL>ESH)
B EL RF. KB, BRIBRABSEN

> RROEED

H Br

1-Ethynylpyrene 1-Bromopyrene

> ZOoft FRRIESMICERMZ UET,

15

\
o]

(@)
J— N:N

Methyl 4-(pyridin-4-yl)-1,2,3-
thiadiazole-5-carboxylate

N
N° N
\ /)
Br Br

CeH13—0 0-CgH13

4,7-Dibromo-5,6-
bis(hexyloxy)benzo[c][1,2,5]t
hiadiazole

L

1-(Azidomethyl)pyrene

o—

Methyl 4-(4-fluorophenyl)-
1,2,3-thiadiazole-5-
carboxylate

Pyrimido[4,5,6-gh]perimidine
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B BERS>ALEY

FEIR, KPRV, BERREM

> THAMSY « ISV

Decaborane (H14B10) Borazine (B3HgN3)

> Z0Oft (DILINS Y. AILINS VEER)
C2H12B10 1-CH3-1,2-C2B10H11

o-Carborane

(m-p-) 1-Methyl-o-carborane

1-BrCH2-1,2-C2B1oH11

1-Bromomethyl-o-carborane

CH3 {CHz11CH3

1-n-CeH13-1,2-C2B10H11

1-Hexyl-o-carborane



B ESSLEY -RFam-

BRIERABZENERDHINERIIRERRU,

B RIEIRFTA

mE& (D TILESIUEEYD. B EL. BHFER (ESIVEEHR). SFRUKS

1) 2,5-dialkylpyrazine

Cl Ny R CIn. Ny _CHs
TX 1X
RN cl
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2.) 2,5-alkylpyrazine mono-N-oxides
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3) 2,5-alkylpyrazine di-N-oxides
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4)) 2,3,5-alkylpyrazines
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5.) 2,3,5-alkylpyrazine di-N-oxides
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6.) 2,3,5,6-alkylpyrazines
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Alkylpyrazine and Alkylpyrazine N-oxides
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B. Arylpyrazines
1.) monoarylpyrazines
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2.) 2,3-diarylpyrazines
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3.) 2,3-diarylpyrazine N-oxides
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4.) 2,5-diarylpyrazines
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OPTIMA CHEMICAL GROUP LLC
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Optima chemical &l

BRADVEBLLAMEX—T— FIZ, F% - £ERY,
BHBEEOFHHEAD VBEEMERV - EERRREET
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OPTIMA SAR-EFHAY TV IRIE —Hl
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S

4-Fluorophenylboronic acid 2-Bromothiophene

- O]

2-(4-Fluorophenyl)thiophene

OPTINA TIZ, B#H THE RO VELEYZRETEHHE
EEML. ARADVBERLEMERM E LTHEAL KA
BERAMRSEWERFLZNOTIZIT>TLET,

FRR/ESFRE
S N
2-Fluoro-5-(2-thienyl)pyridine | ) 7 N
cl
2'-Chloro-(1,1'-biphenyl)-4-carboxylic acid °
HO
o)
. ) HO
5-(4-Fluorophenyl)-3-pyridine Carboxylic
acid ( F
N /
7N
4-(2-Pyridyl)benzaldehyde ) N

Biphenyl-4-carbonyl chloride
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1x250 H A (945L)
1x 1,000 A0 > (3,780L)

GL Ri&%
1x100 A > (378L)
1x250 HA > (945L)
(H 3 LfFE)
1x1,000 AR > (3,780L)

[SEIA AN -

SS Rt

1x5,300 0> (20,034L)
45,000 A0 (18,900L)
1x3,800 0> (14,364L)
1x 3,000 A0 (11,340L)
2x2,500 HA Y (9,450L)
1x750 O (2,835L)
1x300 HO> (1,134L)
1X 250 #O > (945L)

1X 250 A0 (945L)

GL #f#

1 x 1,000 7 B >(3,780L)

1x 2,000 7 0 2(7,560L)

1x 4,000 4 0 >(1,5120L)

FLIRH - BB

SS KSLE@H 220058 (8316L)
GL #7)La—Y kK54 %—
1,500 # B 2(5,670L)
GL #7)La—> R34 ¥— 400 AR
(1,512L)
SEIRRT IR
RS T4—xER2IT4— M427Tm)x ERE 2 71— K(0.61m)
EDAHH BERAOACFIES 244 0F

Ao UEEEY HE—H

3-Bromophenylboronic acid

2-Bromophenylboronicacid HO\B©
HO

A 233 )L(THET B S £)RRE

1x3,200 0> (12,096L)

BE25 74— b XER2T4—bhFL (7.625m%x0.61m)
HRERER S 10 R B U 25 B}

EE3B I — b X EEITA—FTL—F
NTILbLAASL (10.5mx0.915m) HEEHEEH 20 &
RS S5—

1 x 6,500 7 A > (24,570L)

3,5-Dichlorophenyl boronic acid

3,4-Dichlorophenylboronic acid

" —
4-Isopropoxyphenylboronic acid \B—©—o

2,4-Dimethoxyphenylboronic acid HO‘B@
HO

T . . HO
3-Quinolineboronicacid ‘B{Q
HO =N

1-(tert-Butoxycarbonyl)pyrrole-2-boronicacid

2,4-Dimethoxyphenylboronic acid HO >:
B o
HO A
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BoroChem (& 2005 &£ 8 A Dr. Alexandre Bouillon [Z& -
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http://www.borochem.fr/index.php/building-blocks-catalogue-products/why-choose-borochem
http://www.borochem.fr/index.php/custom-services-multi-step-synthesis/why-choose-borochem
http://www.borochem.fr/index.php/custom-services-multi-step-synthesis/why-choose-borochem
http://www.borochem.fr/index.php/building-blocks-catalogue-products/catalogue-downloads
http://www.borochem.fr/index.php/about-us-company-overview/equipment
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EZEFREE
HERRILEY
T4 IhIL
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REIN—STHILLAHDEE
BHEIJIOEVDARK

CHEMIPAN MD3&ds

ES#HFEFHTEI—DYER—F
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- RIGRE : -30°C~200°C (BEMNLEEET)

24



SN (BFRDEDHFHZR

RED S K&K

- ASARGEE (20L) Z2FICEM HEXOJ S LEFTHG
«ZF—Fr2L—7T 4L (30-40 atm)
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2-Bromoacetamide 2-Amino-3,5-dibromopyrazine
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FEREERBREZER IO I FELTBYET,
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\@ HO OH
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Methyl 4-methoxy-2-

indolecarboxylate 9-Isopropylcarbazole

4-Hydroxy-2,2,6,6-tetramethylpiperidine-1-oxyl
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Cl R
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OH
N
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5-bromo-4-chloro-3-indolyl-beta-D-galactoside
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GL RIGH# 500L~5,000L (£ 45 #)
SUS RI-% 1,000L~3,000L (£ 13 )
RBIE (28 )

REEE (XRyFo B, ERE

DV=VIb—h (DSRD) #FBE

BERO7V) T 14— %%k
XIETIE, BE. BaIRRIERAEETY,
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- GL &It # 400L/630L
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]
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Katchem Ltd.
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SYNOR X 1991 &£, OLT7EIDHH TCIERTTEHD
Nizhnij Novgorodo IZERIL & FE L 1=,

ARERLELEYOMAE. B, £EIEELTHSY., 100
UEDOERBEMEANTI0 ZREULEOEH#ESRILLEDE
EELTLET,

BIERBEIEO S 7TOAERERBILZOERZEY LIFi:
Dr.Grigory A.Razuvae T3,

RIEDEIZE YIRE. Nizhnij Novgorodo [ZIZA L7
TH—OEHESEILEMOEMKXE. R/, 7THTI—
MNERISh, BEEFLAREREEPDOARI YRk
FEHLTLET,
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Ha—H5l
Tungsten hexacarbonyl W(CO)6
Germanium ethoxide Ge(OC2H5)4

. HEEBLFETS,

FILI="9 L (Ge) ZX (Sn)
v (P) A (Si)
EYITY (Mo) FUFEY (Sb)
NYHL (Ba) EXTZR (Bi)
L= L (Ce) 4 8L (Cr)
i (Cu) IEDL (En
#% (Fe) NT =L (H)
TR L (Mg) XA (Mn)
=47 (Nb) =L (Ni)
TS5EF T L (Pr) BUYRTY (W)
F& 2 (Ti) NFTIL (V)
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N
Bis(isopropylcyclope H—Ta/H

~
H
tadienyl)tantalum trihydride Y@




TEFR

P &M Invest.

~ 1,600 BOZHRREBMICKIMT 27)LA0{EEmnTO  ~

P&M &I&

O

\\//

1987 FIZER Y DMNIZ3H % Russian Science Academy bV 33
INEOG (Institute of Element organic compounds) RIZE% 89%0. FEFRSHE 7 LA DL ey
LEnFELL. FEHT LA OIS

INEOC (FO L PEMMETATI—ICHIEL. 7vHR. R 2 nleamE RN -ERRN
oy, v, EBGE. HRLLGRHRITER, HRAAT EE. EE BIMHE. JrA4Vr AL

. BEEOTF—Y CEICHREERL, ERHRERY N .
ETARREASAMAE. M, SREBOME. S #RI VA BEEMORASRE - SR
FHEOREL EQGAREET, LEAHTOOLTHE I L4 DL ANOBERE
THTI—OHRETY,

AL 7 REFHME L DRk

& PN #TIE. INEOC LRHEZEITLY. BREMONEFTH
STHEFATI—HoHR2LELR. THTI—H
58 BZOEEAYR— FETSHHITT

& SHBEMEEETHIHKIZEIL. INNOCAD T vHRILED
HREOEFELRELTVE I Vv ELLEYDNEMRT
HY. OVT7REZHEELYRRKOYR—+2Z1+5
CEMTRETT,

TS5V REHE

S RIS THEARTRER 555 T R 1
~BEHROELITE LT, TOMARDRE D ATHE~

CF2=CF2 CF2=CFClI
CF3CH=CH: CF3CF=CF2
OL7ENSZRSE7ZHTFI— HF CF2=CF-CF=CF2
CF2=CFOCF3;

3 F—LAKHTOMY DFEFE » S - FBH

> RS F— L /BARKE

FEA N0 BTHR. FRIEEVOERG X, BF
BRAEDHRELT S HARMARDIERSED,

>5E - IRYRF—L / EROTOEH
FEA VN5 ZTHER. ARFARF—LTHRIE I

BRAF—LDRT—ILT7 v TREERBRETLEER. Ti5IC TR A 5
HEIROHRET>HEEH, ~BERDOBLICH LT, Z0MA X DIRE L AThE~
HFPO  (Hexafluoropropene oxide,)
>REF—L / REOTOEH
HFA (Hexafluoroacetone)
FEAUN-L B THER, REAER. REIEDE HFP (Hexafluoropropene)

. BEIEORRKRFE1TIHEROEMEH,
FREETS Vb (2014 FREFE)

BZO2OHBI7NLAOELEVMDEEICHIET D=,
2014 EXRDOEFZEBRIZ, EXRITHLENASET, 28
X E D Kupavna (2, PFROBEEERBZERPTT,

S, LA DEEYMOBERT—ILADRIEEIT>T
WEFE9,
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BV \RFEED

PAM LI, HBED LA OLEYMDERAEEL<HE
L. BLHBNEARLFETS,

BEDILAOEEMOERFERK. ALT., 7AY
A, HETHHFERBLTLEY,

EEr—Hl
1)Method of hydrofluorination of fluoro olefins with HF in
the presence of activated carbon catalyst promoted with
alkali metal fluorides

[EE455r 2134257 (April 1998)]

2)Process for preparing polyfluoroaromatic compounds
[T 435 2164508 (March 1999 )]

3)Method for the decarboxylation of derivatives of
perfluorinated carboxylic acids for the Manufacture of
perfluorinated vinyl ether monomers and perfluorinated
olefins

(=455 2188187 ( Sep. 1999) ]

4)Method for manufacture of nitrogen trifluoride
(453 2184698 ( May 2001)]

5)Gaseous nitrogen trifluoride purification method
[Z 4555 2206499 (Feb. 2002) ]

6)Process for preparing polyfluoroaromatic compound
[KE4EF 6,265,627 (July 2001 ) ]

7)Process for producing fluorinated aliphatic compounds
[KE4¥EF 6,664,431 (Dec. 2003)]

8)Process for preparing nitrogen trifluoride
[ E4FEF ZL 02102001.9 (Jan. 2002) ]
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4-Methylheptafluorotoluene
HERES . 150 kg/A
Rk - EEAPREIEK : -

Hexafluoro-2,3-bis(trifluoromethyl)-butane-2,3-diol
HEERES . 50kg/A
Ak B PRI

Perfluoro(4-methylpent-2-ene)
YRS . 600 kg/A
A mMERY FICERASN DT 1 LkEFIRY

Octafluoropentyl acrylate
HERES . 250 kg/A
A& BABRII—DE/ 7 — F

Trifluoromethyltrimethylsilane

HEEERES . 450kg~500kg/ A RS
(3£ 1,500kg/ B Rl & THRIGATEE)
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A—F1YUT4 BEH
K CEILT 7 480 B <5 b2/

%5 0. 5MPa
AH 80 AE LY
AR -10°C (56. TKW)

BEERVT 1Torr B U 250Torr

H AR IE 30m*/min

EKAIBEE MK EE - PRI

= FERTAHEMKE. A/ HKEETRE, 2EIC
BT

* BES FUDEEN

» BE BEELEBA. BFICEVTHER

* RDTESMKTEBEANY R EBHIEH

FOSMN « P

*oS5RBME

5L Dxv iy AT ARG

50L TNARL—4

0L Dv7y AT ARG

0L TARL—4

AR (-30°C)

A4 LN R (200°C)

SUS =i BEdE (TEE 30 om,

AHE56L)

S HTHEER
AR TS5 EERKEAI BT RIS T 3 A
2 & (F— b TS5—fF&)
HOMRAIRS S E R Fo ot
h—=NLTayvv—
et &t
KoEt
b R E 3 FEMEE (1,600 %) (EMRER)

*NMR, MS. ICP-NS [LSMERKHAIC THIGATRE (ERBILKZ)
CIERAMPERMT EHEMNTRERMBE LY THERER

i &R

IS LMD FUBEET., BAFICEREERELICEAIC

B3 AT B

10w TSV R

A A= | M H4X * B iR BE HIBE N
SUS304 1, 000L -1~150°C 1MPa
SUS 5,000Lx2 | -1~150°C 1MPa
GL 6,300Lx4 | -1~150°C ®E
GL 5, 000L -1~150°C ®EE

RGE
GL 3, 000L -1~150°C ®EE
GL 1,000Lx2 | -1~150°C ®E
GL 500L x 2 -1~150°C 1MPa
GL 200L -1~150°C 1MPa

D B

(B4 LTvIH) nATRA ) SBAVF

LSRR (EHX) Sus

D B PE 1, 250mm

INRER A AR SUS 0.2um

R H@EF NIN Tum

XyFIk BEEEEH PP 500L

= HILET IR GL 800L
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BEISV L

S 75V A RE % RFRE

MELFRIFELELREPTHY ., BEHRO-—XILHo B THE - BEREZBRHVEZLES. BHROCEZZEHFLLT
BYET,

® E1I75VF

M - BWE H4 X

SUS mIsE 3000L x 1

SUS mIsE 2000L x 1

SUS mIsEE 1000L x 1

6L RiEE 5000L x 1

6L RiEE 3000L x 1

SUS #ERIE 5.0mx1

NINBEVPS Y27

SUS o= Ah/Lagigts 3000L x 1

SUS REREZ 2R 15mx1

SS AAILMES R T L (%8B ~300°C)
® E275 b

12,500Lx 4 DEEEERA TSV +
FEREAANSHBEBIEBETIO—XRTIS VT
HERBOEEZT>TVLWAERTS Vb

® E3ITS5VFh
6, 300L~10,000L DEEELEERTZ > +
BERBODEEZTO-TWAERTIS U+

® FA4T52Fk
GMP %t & F %
MHE - BEa H4 X
6L K5 6, 300L x 7 — ) &
oL 52 3,000Lx 1 ;u '-!i'_ff R T"
SUS RiSE 6,000L x 4 e
SUS Ri6 % 3,000L x 1
ZRF—LRIGE 6, 300L x 1
SUS 3161 b4 B 800mm x 1
SUS 304 &4 B # 1, 250mn x 3
6L & JILa = hILE gk 3, 000L x 1
SUS #TLa=ALER | 3,000Lx1
E#& 700mm & 16mx 1
ERE
BEE500mm HE 3mx1
® ESTISVU b

5,000L~6,300L DEELEER TSV b
BERBOEEZTO-TWAERTIS U+
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