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Fig. 1 structures and abbreviations of the two types of azo polyelectrolytes
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Fig. 2 UV-Vis spectra of two azo polyelectrolytes in DMF
and H, O with different pHs
a) 0.35 mmol/L PNAPE; b} 0.35 mmol/L PEAPE

R BEBERESGYEAL DMF K A &
“PAar A B AR, E pH=3.51 A,.
EMEAL R - REANR X R E FFAEE
REAYEET pH E M 7K A K5 WO £ 907
CHAEE HEEEO&EME A, 87 5N
sTEERE S H-BEE L H M EL. pH
{85 3.5 Bf, PNAPE fl PEAPE ¥ H-R B H &
K EHEAR . BEEEBRS FEKPHE
W E, o - BREREHBR AWMLY
@ H ., A R TR W W4T R, TR TR
B . pH 3| 42 # PNAPE H1 PEAPE 7 K ¥ #i o
A o, TE B8 P2 BE O T o M 18 2 5 o B 55 R ) i AR
) PNAPE JE iR E A A A H-REFaT s A &
BEESZK HEpHEAR KRB MIEE
et BB ELHRE K. L pHEG E®
PNAPE TE KB P AL ITB KK PEAPE MK .

TERBEERBERPEOH H-REFD
pH B ot — B {EE R .



L3 ] AL R pH AN AT EBERECHETE L EEMNER 711

2.2 pHY M EHEEMNXER

BELEHREREFHEHIEER B- B
S0 EEHED N, B K AR G i R o8 1
HUREHBAREED - BEBINEERE.
A H B i PNAPE f1 PEAPE R T4 & B8,
MESBRELAANEALRY MEEAEL
PR B 7K 3 A, R i RAE £ B M K S R
AEREREAHENEL, BT ERETH n
MEER, IEREEN H-BEEK mEEES
RO RBERAREKER BB E
BEHEXHEARBBRERRK FHASME
KtE M TESUENREEA BEEAHAN
HEEGHESRARUBHEEREANBREER
FEEVMLE.

R EBFEPREN D EEFN pH T2
K HEpHAR BARRBHEETEBREBK,
B S KO R B S X X S X R 4T
HERBERARBERMNETHEEHE. B
RIR . f# L PNAPE RO E d £k Q1 3(a) . i BB AT
R,PNAPE AT REX , T ERBRERER
HERK,MAETREX hiE s 0mamhs
WHSTEEE RN E FERE . RITIORHE i
3 pH BRI REXHWESIE - PELEX
B R A X B L R L & X . AF 4 PNAPE
MERRERN pHASEFRERERX (pH X 2
~3.5) FROr B X (pH 24 3.5 ~9.5) F e B S i,
K(pH A 9.5~14) HEL L M EBEUSMHE
BETX(pH A 3.5~-5.5) HEEWMK(pH X
5.5~6.9)MEERELK (pH K 6.9~9.5).

B 3(b) 2 PNAPE /K 7 3 %8 Sh ] I W% i )% 3%
BA B pHEAMIRBEE EEERRE,
PNAPE #9 A, B pH {8 T R 1 25 fL AR AN s T 3B 4y e
BX,PNAPER) A BEpH A THTEH BB .M
EFRHERK . I THRARAYNERE TR, %
BARE EEREETE.

EE, W 4 B~ , (B2 T &Y PEAPE W%
B pHARET A BEEHE (pH R 2.1 ~3.5),
EBEX (pH # 3.5~ 9.8) Ml & 2 MK (pH
9.8 ~14) .PEAPE 7K 7 ¥l 59 %8 &b 7 WL 0 5% 3%
A A B pH Bt B A LD HE e b 352 R
X ,PEAPE #9 A B8 pH i T B W 4L R /D TE 3B
e B X,PEAPER A FEpH A TREMESN &
.

ok © " " w A Fully inoized

Partly inocized

pH
(=3

2l nitially @,

inoized

0 p.i] 40 [ 1] 80
Chey(mmol/L)

365f b
360} g GO
o ®*»

3551 g 00° ;Fu]ly inoized

A max
o

350r ©

3450 Partly inoized
o

340 1 1 1 | 1

Fig. 3 The pH effect of 0.35 mmol/L. PNAPE aquecus solution
(a} Titration curve; (b) A, shift with different pHs
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Fig. 5  Alteration of the UY-Vis absorbance intensity of

Fig. 4 The pH effect of 0,35 mmol/L. PEAPE. aguecus selution
(a) Titration eurve; (b) A ., shift with pH with different pHs
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behavior with different pHs.

Table 1 Alteration of trans-cis decay times and isomerization efficiency

of PEAPE. in solutions with different pHs

trans-10-cis
PEAPE
N T, R(%)
pH=3.5 10 29 G62.41
pH=5.0 6 19 66.85
pH=7.0 5 13 69.76
pH=1! 5 10 72.70
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PH EFFECTS ON H-AGGREGATION OF PHOTO-RESPONSIVE
AZO POLYELECTROLYTES

DENG Yonghong, WANG Xiaogong
( Department of Chemical Enginecring, School of Materials Science and Engineering, Tsinghua University , Beijing  100084)

Abstract The pH effect on H-aggregation of two azo polyelectrolytes PNAPE and PEAPE was studied by using UV-
Vis spectroscopy . Experimental results showed that the existing stales and UV-Vis spectroscopic character were
closely related with the ionization degree of the carboxylic groups of the two polymers. The pH range of the azo
polyelectrolyte solutions can be divided into three parts.In the pH area where the carboxylic groups initially ionized,
the solution was unstable and not discussed here; in the pH area where the carboxylic groups fully ionized, the A .,
had little change with pH decrease; in the pH area where the carboxylic groups partly ionized, the A, showed an
obvious red-shift with pH increase because of deaggregation of the H-aggregates of the azo chromospheres of the azo
polyelectrolytes. The deaggregation of H-aggregates of azo chromospheres had significant influence on their photo-
responsive behavior, which was charactenized by increasing both the trans-to-ecis isomerization rate and isomerization
efficiency with pH increase.

Key words Azo polyelecirolyte H- Aggregation photo-responsive pH



