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Preparation of Phthalocyanine Bonded Silica Gel for the
Separation of Phthalocyanine Isomers

FANG Xin LIN Guo-Fa XU Xiu-Zhi WANG Jun-Dong CHEN Nai-Sheng*
(Institute of Research on Function Materials, College of Chemistry and Chemical Engineering, Fuzhou University;
State Key Laboratory of Structural Chemistry, Fuzhou 350002)

Abstract: Tri-B-(octyl-1-thiol)-B-sulfamide-phthalocyanine copper bonded silica gel, which can be used as
stationary phase of high performance liquid chromatography, was prepared and characterized. The prepared
stationary phase can clearly separate the four isomers of some tetraalkoxy substituted metalophthalocyanines. For
tetraalkoxysubstituted phthalocyanines free from metal, the four isomers can also be differentiated. Compared with
the commercial Cj;3 column (VERTEX Eurospher), on which only two peaks were distinguished for the four
isomers, the phthalocyanine-bonded silica gel column is more effective in separation of isomers of some

substituted phthalocyanines.
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Fig.1  Four structural isomers of tetrasubstituted phthalocyanine

VU-q-(2,2 ,4- = H JE-3- S0 S0 0 R 4 s L 5 ) S 4
T BFFE 25 ISR B AR SO A 1 [ AH X K 4 )

AL & W) S i R BT AR Gr 1 43 B Be 00, Ho o3 B OCR W
4 F ik VERTEX Eurospher Cg (A4 A féﬁl‘z
by — P oy B BUR R S 4 R 1 &

M.

1 LI

1.1 UF5EHF

System Gold ®¥i AH 4,35 {1 (3¢ [ Beckman Coulter
23 D)5 125 BRIk RSG5 166 B ] A2 P 52 0K
I 2% ; Rheodyne 77251 ) FF i F1 32 Karat™ {7 3%
TAER ; Nicolet Raman 910 %Y {8 37 it A5 4 v & S 3%
1% ; Lambda900 28 4h a] WOGTEAL (¥ Perkin-Elmer
/~A)); Vario EL I 7T % 43 #T{X ; XL30ESEM 43 4 B

B,
OH  yNCH)SIOGH), .\ CHOH
Si0, OH Toluene, 130 'C Si0, O;SiVNHZ
OH 0

A B

S NW
OH OH \\ //

NC):)/

4-(FF B HE) SRR H I S BRGSO  15  , 4-
ﬁ;ﬁﬁﬂa%m T WIS S BRSOk G bR
R (G Fr )y [ b E 2 4 AL 2R A
10 Wi e 1) 158 B A T FH 24 5 Rl 3R 2 ok e ik — 2P 4l
feab 2
12 EERGHERNE &

1.2.1 TR B A M iy 0K A ) o 2%

Z BRSOk 7 ¥R 3 b B RS (A) RN 2k —
AR FEREBE AT RELEAL AT B 2 N ZE R E S (B) , #5F1 4-
il gt S0 408 A% PG s L A5 8 (3,4 i B ) R Ak 1 TN
JHic 5 5 E RS (C)

122 =B-(F 5 HE)-B- (Tt I e JL )- 1ok 75 4

55 ik IS (SG-Pe) 1 1 £

Z M SCHR O Y R R A B B R =
PETIA 1 g C.0.824 g 4-(FF5iKE) SRR HE |
1.52 ¢ JRE ,0.105 g AL 0.112 g 58 Ak B F i

OH OH

ClO,S CN

O /
N7
CN \_O~gi~n S CN
——— S0, |, N
Toluene, triethylamine ~0 H CN

C

Q

NC Si0 O‘S’\/‘/\©:NC N?CS
CuCl, urea etal, 180 ‘C e v AN

SG-Pc

Rt

P2 TR B i T T 4 o o B 2
Fig.2  Preparation scheme of phthalocyanine bonded silica gel
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Table 1 Specific surface area and pore structure
date of silica gel and SG-Pc
Specific surface  Pore volume /  Pore diameter /
Compound
area / (m’+ ™) (em?®g™) nm
Silica gel 395 0.74 3.8
SG-Pc 174 0.33 0.76
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Fig.3 SEM photograph of activated silica gel (A) and Pec
bonded silica gel (SG-Pc)
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Spectra were measured by use of the eluate directly
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Fig.8 UV-Vis spectra of isomers of tetra-a-(2,2,4-trimethyl-3-pentyloxy)phthalocyanines separated on the SG-Pe¢ column
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