£33
2006 £ 6 H

% ﬁ % % %‘ﬁ No.3

ACTA POLYMERICA SINICA Jun., 2006

SHABEBAREEYMREAERERN pH SURE"

AEE ARE

L F X S

CHERSREREAAYTIRT SATYESLYRRESAELRE EE  130022)
CoEBERFEER JbFE W) CENBEI AEHERESTREE BRI 43070)

i E NMEAT-MHE HEREAKNTEEBEHENE R EXBEARETHAR TR BERISFRR
ARG TRHETEES FRESYCPE) AFHIFAYE S N TN EBRCE_RMAERRY.
BT, HA 0.1 mol/L NaOH 7 ¥ 7K 8 24 h, LLSS R A 4 , 8 20 o i B ] , 78 B G4 2 — AP (1 € CPF ¥ 7k
R E R R (CPF-HCDA) . I R 0 B B4E pH=8.0 ~ 13.0 AR BHRIFH pH HHECHE; T4W
REEH AR, 294 2~ 30 s FEMRIB T A 6 AR, BAERKAUN 5% , KR E ki R LLAE pH EX
FERBEMHMEREERY pH EHEFHH LBEREN Do TREE—RENB B R,

X SEBE, FE, FEXK, pH HEEMH

AMBEMATHEH pH HIWNEREY
FgE e, RPTR MR AR R TR B, 1)
R W R IR Y, R AL R PR pH
EHELFER T TEARKEL RITUBE
—REpHEMBFEOHMFRUESFHE,E
B e i pLAR 24y THEFA pH MBI A AW E
i, Bp pH BB A O REA RS W EAET,
B2 BRI TE (R R BUR AT 6 (3
JeRE)BIEE AL XA BHE I T FUR, Bl Aot ET pH
EE BB, TER AN pHEERHH, &
SRR AR LRE TRBRE T EREEE
TR A R R R Y BRI

FATLUR ST pH BB R R, S, &
BB Rk B EYSEEBMERF TSP B
ER—RIRST pHEERA, FHEHATH
HIEF pH (85 REE A pH 18 R R D B F
B—-HaRERNE ST pH EE AL REM
B985 0E, HIRES . LEHK pH H1E 587
75 4 T4 H R S A% 4 LA FE i o RE 3R 95 E Rk
M 23 T 38 75 350 5 O 0 5 Bk B A B 32 A9 )
B HFESTHRAIANBEERRE EART
A Sk B ) RT BT R L (B S A K A TR
MREAHERES @3B R ATk B R KR
B A AR R, BB M R W ITIEE
ST IR 24 B 0 3B 0 0 Bt I IR P, LA AL 4 A pH
HEE AR B EEM .

MXHEERETHRTRESY, ST B
BKPERBE YA RN A RS RE" Bk P
WEY R HAT 4 E WA pH {88 HD B BT
BuEtY SPERBEPEG MR RIIGER
TERBA BT HRA Y A MEERRE
WRBBKTRESYE TR QMR Rk
BIEEKE BBRAERBEF, LIG &8 pH E
BUE AR S BB RE pH EHEBRERN—F
FIGR.

1 SERES

1.1 ARS8

MBI #it, $FHERLPEE
ZoE HE, 5 EMBLE T Sigma-Aldrich (FEH,
A.C.S. Bl ) RBKER(Wey/Wy (37 ~40)/
100, R ), —BERRL AR (CDA, M, =2.5x%
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Scheme 1  The equilibrium involving protonated and depronated forms of CPF

FEoYma B ER HWOAEMEN 0.36 (£
pH 13,028 W8+ ,572 nm &), T CPF-HCDA &
BIRYCREE W] g 0.52(FEpH 13.0& 1 W ,577
nmit) WAFENMAMOEES WHEER
A X REAENECS RN B BB N AR
B, TR EE R RS T RBRED  ZEZE
k,=RENCEESTFEAS BAHERZHE
B, BRI A TE o g e s
EEERZEMBEPS M P MBS FREEN
MR BIBKRE —HREEN, SHBETRESY
SFERBER,ZEURARNE S FRANRE B
MESIAMNTES " AEE AT ERE
B fEERmELE AU E, XTFXT
(a8, 5 A HE - F it R, RINTER
CPFWEE“BR"AEBRER _EHHHE T, 3k
BREFHEEREE.

mTFRARS TERSYHNEESEAE M
MREHEARARE, FUXRBERAETT
I —RFR2, ERRT RN/ NG TR
A NG T8 5 G i8R f Bk, R R T
HARAE A BAR RS S SR A PR 5, T B B BR, B LT 26
WARMAE T THEELE M.
2.3 BEHpHERTEMEE

AFABBKEAR B pH EE B R P HT L
R WE 1(a), HE KR EEBE pH ER
74 B 2% LB 1(h) . R O 405 B T TR e TR Pk A v 4k
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Fig. 1 Spectral characteristics of free o-cresolphthalein
in buffer solutions

a) Absorption spectra at different pH; b) Relationship
between the maximal absorbencies and pH {(—— in the
first buffer system; —O— in the second buffer system;
The followings are the same unless other stated . )
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Fig. 2 Spectral characteristics of CPF-HCDA in buifer
solutions

a)} Absorption spectra of CPF-HCDA at different pH
values; b) Relationships between the maximal absorbances
and pH value

REEBM&MT, CPF-HCDA B 72 8 M 15
BT rEat EiE 1 fE2, A
HRYOLERE T B4 (1) BB EER
566 nm LB E 577 nm, X EH THERMBFE
TSI RN, AAEE, 4P EER, 8 82K
K F B IR W B 4% 4 B f 572,566 F1 594 nm, BT
RMERF EMEERENME, B XBREREKR
SRAEAE. QBRARKEER, XTEEBF
Bl S R RS AR 2L, RREEAAR
W, FEAR—FSIEN . (3) %0 R EE
A5 5%, 4% H By B A pH {E e RS E & 8.0 ~ 11.0
(& 1b), T CPF-HCDA M)WE 5 52 8.0~ 13.0
(LE2b) FEXBMBRBIErFVEERE, K
MAF N EEATRENRE, TRIA X ER
ERAERASTERREZ FESHARKR
HIE fE R B EC™
2.4 U R B RO A R 1

S 7 e 1 B ] R 08 R R W pHL {E U IR BE
TR AN — N EERE, RN F R, iE
iy S (], 5 28 50 4 0k 2 6 R 4 48 ; v Bz Bt ]

HoORSToth e R EAEREENE. 72
SCHR R FIK R B R 41 4E IRAE 4 pH 1B YR 4 1% 8
MR, EER T ERREFRITNEFED
Ao 00 B 7 ) 4 B £ RDY  RATAI A R
0 AT OGN 7E B 2 RS AL B R R IR) A
JEEEE, LGk 2 R &5 7 W pH {8 & 4= T 4L BT, CPF-
HCDA BE7E 577 om 4b W9 W8 ¢ B FA B (W) B9 45 4k i
BLERWE 3TN, MERER 10 um, AE pH H
B 1E 2% 00 ¥ B O 1) A Ak, v o e R] ERAR AR L 7E 2 ~
30s AEZA.

L a
05 UOQQOOOOQOOOOQQGQOGOOOQOOOO
E 04}
= HOCRIOAOTIDOONOVOTOO
2 03 0P
8
g5 0.2
g PNt L ELLLLLEEEREELELEEELEE
§ 0.1 -~ 9.06 to 10.06
-<-906to11.6
0.0 < 9.06t0122
. 1 1
0 5 10 15 20 25 30
Time (s)
0.5
b
€ 041 P, noaoooocosogooanoneasoeann
e
©o03f
o
3
g 02k COOGOCOTOBOCOHIOOTO IO
g -o—- 122t 11.6
2 ol —o- 122 to0 10,06
20 - 122109.06
[slelsTeTelolalelvislelolole) sToTal ool o] s e lo v o]
0.0F
1 1 1 5 1 1
0 5 10 15 20 25 30

Time (s)

Fig. 3 Response changes versus time of CPF-HCDA (10
pm thickness)
a} Under positive concentration gradient; b} Under

negative concentration gradient
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HWoHT, CREBAHE R 0.1 mol/L NaOH B
kM2 h FEMNMETHETE HBRET
K BRETES. AW, CESEREN . REYH
REEFHENT I NEZERBENR, £ pH{E
KF BEERAEBRMER, HE pHH 1~13 ¥
EAHNEERIFNEEE A= A TS PHEHR
HEWEAEERMS TE, HEAERERPRESE



436 "5 4 F ¥ # 2006 %
R @R E . IE CPF-HCDA IR B 7 0.01  BAZ MBS, Rt A — /N CPF-HCDA B, /5
mol/L NaOH BB FHEHMFEKZ 6 MHE,. BK A 0.1 mol/L NaOH #1 0.1 mol/L HCI # B £ 1K #
MEHAE 577 nm LW REEME, RMMAMNY B FREH, 5 0.1 mol/L NaOH T A BIRREEHR
5%, BB NEBRNAEAEN, ST BT BN, CPF-HCDA AT S BB ECE B —H [
e, WA RS PR R A YR i X BIEBELE,HE, Y 0.1 mol/L HCL A 255
RERMNBERENEBKFRESYHERENE  EFE P, CPF-HCDA ZR2M AN EEILA
EREWM(—IMABRER B EFHEL HHSEH  HOBBIFRAE 30 ~60s,3 0.1 mol/L HCL ¥
BIELFF R AT ER B INEN FHRERER  HGLR 0.15 mL 7] LI CPF-HCDA v Bl 52 24
SEH) pH E BB TH . .

2.5 ETHRELER ZEHR,RAYRGE ERAAREYH
FAFESVH , BBKHSF BB AR TENETEHEASTMBTERESWHLER
ARRAI BR OO WE E  R, B O CPF-HCDA MW AL RS BRAYHEL ZE7E pH 8.0~ 3.0 TWEM A IRER
[E R, BT LART LRIk HE B E ar i 1948 i, T B pH {E 275 ¥k 68 , T B ¥ 45 w5 B[R] B, K EARS
AUREMA ABRSTHER. ERIWEE  EHF . R LAE pH fOBE £ BB B L
FOEERFEE 100l EEFK, HMLER 2 EKEEFERKN pHEERKNLK.
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0-CRESOLPHTHALEIN-FORMALDEHYDE POLYMER IMMOBILIZED
CELLULOSE MEMBRANE AND ITS pH SENSITIVITY

LIU Zhihong' , LIU Junfeng’ , CHEN Tianlu'
(" State Key Laboratory of Polymer Physies and Chemistry , Changchun Instingte of Applied Chemisiry ,

Chinese Academy of Sciences, Changehun  130022)

{® Graduate School of Chinese Acadery of Sciences, Beijing 100039}

(* School of Materials Science and Engineering, Wuhen University of Technology, Wuhan  430070)

Abstract An o-cresolphthalein immobilized cellulose membrane as pH sensitive material was described. The o-

cresolphthalein was first reacted with formaldehyde to producea polymer. The polymer was abbreviated to CPF( o-

cresolphthalein-formaldehyde ) . Then the CPF was physically entrapped in cellulose diacetate membranes . Finally the

membranes were hydrolyzed in 0.1 mol/L NaOH solutions for 24 h to reduce the response time. Advantageous
features of the pH-sensitive membrane( CPF-HCDA }include (a) easy of fabrication, (b) a large working range from
pHB.0 ~ 13.0, () rapid response (2 ~ 30 s) and (d) long-term stability for at least six months. So it is a
promising material for optical pH sensors and pH test paper of repeated use.

Key words Phenolphthalein, Formaldehyde, Cellulose membrane, pH-sensitive material



