Bam
20024 8 A

[ S S No.4

ACTA POLYMERICA SINICA

Aug., 2002

AEBRES4-Z2EEMRERYFERATHE TIE6E"

BRE

¥ g

W%

(BETERAEZTER KE 030051)

W E OBAABEAME4Z8EREGVPIHNIERI(P(AM-04VP)) BRM _FEEEE&E, WET 5
MEEHLDAEFRASBEILEY,H FTIR. H-NMR fI S5 EERETHA FEMSER, FHEA
HMATHEESZNE SR THETESSTFEIHSAIENER WHRARLEY . meEHEEBMAET
AERELERYAFREGEE- SR CHATHERS HERTF. T2 TFEMHERIA S ENE

"

AHBE(AM) BT AYN R MR
PR—EFRERTEMNESTFESY, MK
BARBREFAYNHB TS EEAREN
Shp kMDY  BXBmBEE ", E28R
METFREAYAEEMS AESEH 6, B5
REEHRAENZHEEMNENBET. SEWE#
BRRHETHL wEEREMEHETAE
ERNEM AESREEEYOEREY B,
RATH & T —Fhuk e 2 a 40 A T R BL 3t
RV, CHPRBES 4-Z B EM0E (4VP) 4T
RS REEHEHEERANBBR P RELE
PHETH IFHEEEEDANLHATHE
Ml ERYHHE T, B XERLFEELE
SIATHAFE#L HRERRY, i EaEt
EOAARBNER BM-RESELHIRE.

RIXRIMNEEHFEMHMHE T AM 5 4VP K3t
BERMY HMEBTHMBEENERR AXE
ERRRARYNFEHARN  AEHMAFESR
ETHBETFXEY HESHAETHEFEAM
BFABBRECRYOEE- ZMER, BT TH
BFESSATESHERBMERMSE. XTAE
MR KRS RS S URE.

1 KB

1.1 E#
AEBEA-LEEWE L REY P(AM-co-

XWE METHESRELERY, Rl BE, 20, S

AVP)(BIHR CPAV)IN B RN T e A HE A 85
BE FRAEENNO MRS, A %E
BB N N-ZHEP B (DMF) SRBAKHRE
WHER BMA—-ELARBRES 4-26 %
MESE, LA K, 8,0, B R, ZE N, &P R 45CTF,
BRL6 h, AKRTEN, HEFRARNIERY
P(AM-co-4VP).

NEBERANHES R ERER 428K
MERE(4-VP)ERAWE M ERIERA. N, N-—H
ETPRR G _PE Y. . 0k,
i B R B A b A
1.2 #REW P(AM-codVP)IFERL

B —ERMILEY P(AM-co4VP) , BR T
FERTRSZ _EMNRESEND(RLEYH
HAMATRHAAFKER ), EHEFETRE WA
SEFIEY e RE/RBORR T EE, L
RIEFRED PR EFR 2WEFEL, TER
TRAEZ 11 h, AT R PSR DL S Y, 3
EUXRANAWER B RTERTREST#H
24h, BEETTRATREFERA K LRRES
R HETARF&LE(MEHELRDHHE
FE)SARSFRHABATRIIKNEHESIE
% (Quatemized copolymer of acrylamide and 4-vinyl
pyridine, T #% QCPAV) , WA X

* 2001-08-31 WA, 2001-11- 15 R LA HFRZESTE (EL T 04013) » BRBKE N ; vx REKEHHFRBEN TR T



488 =1 i

2 # 2002 4

—r{CHz—CH}M— \/\/\/\/\/—‘(' CH,— CH¥%—

1.3 ZFELHBWHRE

FH % E Analect 2> 7] £ RFX-65 BYZL #h 6 #E {X
(KBr K 1) B 54 1 Broker-300 8 3 # B 3 R X
EZERETERONS TEBERANEBUH N
1:1 8 D,0 M CD,CD,0D BA W, At N 4,4
R4 REL AN ER B, T Bk DSS), A B i X
B 7516 E4AERETTHERILRY S 4
VP &R £'H-NMR IEE, B FREE&AEA AR
A8, EEY PR e EE A, BRI
Y CPAV # 4-VP BYEE/KH 5 BRI B QCPAV )
BELE,FASERERYOHE TR,
1.4 EREEHNRL

¥ QCPAV FR T K, BB IEE RN 5 x
107 /LB KBB B F 0 2% HELNETR
BTAEXEEP, MA—TEBH QCPAY K
W, HENARFBSEH KRS S0mL, ET 8
20K, REHE 0mn REEHE,H 721 2
FEFERETHTE 420 nm bW FEAE EERRF pH
R AESEMET 4 W7 ERER, AW EX
PENEBREHN pHARBERNE, REX
HEFEARS S FRARK A.BETRIDH
QCPAV 4+ By RERERE AL
1.5 ZEMmEEnNs

FRSBKEEMNEMETIEN A, W
A RIWEEMN FAREITEIOLR V38 FEHT
BOAMHMEAERERBESRETHA—ER
QCPAV 7K ¥ ¥ OB MG 25 B (BR AR PR L 0.5 mol -
L e —ErEE, b REHET
BEHRE BEFBERERFXEITREEM
" FABRTEEHRENESRERARHR
REE,EETERRS S TRARM ABREA
F 5 QCPAV 2 BISHAT R ph i fE R . X S A
BN A Y S0 AR EUEREHAAR
PR

C—0

NH,

2 ZER5i1E

2.1 FHILAREY QCPAV NGHRIE
2.1.1 FTIR i Bl SMETHED
CPAV 5 Z & B Y QCPAV M £ 5F 6 3% (A
D. &Rt iEE (A 1) P, BRHN
1602 cm™ ' 11557 em ™" B9 W% WO 8 3K A T 0k BE 35
C=NEMRERs, FB H1452cm ' H 1417 cm™’
BIUE WM SK B F ke 3R C—C M%) . B FE
B WastER (M) S5ZHEEA,
1557 cm™ ' 11417 om ™ FREE A %, E1726 cm ™!
B — BN IR g, X RMEER ERE T TR
LR R T E il .
2.1.2 'H-NMR i& F'H-NMR #t— 4B EUET
R E SR (B 2). & QCPAV 1 H-NMR
HEES (A 2b),8 =8.46 MERMEEIHR LK 2,6
EMETFE(L12FNERA),6=7498
Wl eERR 3 S M LM R TR SHEMHN
WE(E 2a) M, 7E §=4.20 4b BB — e, H
HETS NEFRBAMNFREELH=1HRT. A
SARERHETEBRZLN2:2:3, 5K
AT AN EA (S AEHEA P 2.6 LK
CH,3.5 i) CH 5 CH,) R TR ILFE 2 H(E .
ERSEW BTFERARAAALE, B
BRI EH N R T B T, BRSNS
Yt B 2R 18 1 R L R Y P(AM-co4VP) 7 4VP
ME&R(ERESEON N QCPAVHHETE .
2.2 FEHEAEW QcrAV AR
EAM S5 avp L ER EEEHEAMAREE
BT, BTN ERRL. WA T2 FREARER
B[ 5 %R KEME, M RY D 4VP FREAR
BES, ATESHLERTRK A RFIHEM;
fE AM 5 4VP i, 76 B P R R EORH L SR A
ToESHREIEFHR, BB THESRF 4VP
ERXBMHE. M4 TEARMN BRVIES K1
Fi T X BRI QCPAV B XHE.



4 #i BRGFS ARRES 4+ ZREME L RMO BRI LS Tk 489

1 L L I

4000 2000 1000 400
vicmr)

Fig. 1 FTIR spectra of P{ AM-co4VP) (a)
and its quanternized product(h)
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Fig. 2 'H-NMR spectra of P{AM-c04VP) (a)
and its quanternized product(b)

Table 1 Quaternizing degree and intrinsic viscosity of QCPAY

z(4-VP} in Quternizing Intrinisic
Quatemary
monomer degree viscosity
amide salt
(mol % ) (mol %) [7](g/mL}
A-1 75.0 83.03 72.93
A-2 66.7 72.15 74.61
A-3 50.0 59.57 71.13
A4 33.3 41.79 75.10
A-5 25.0 39.53 73.58
B-1 33.3 54.79 46.40
B-2 33.3 59.30 55.19
B-3 33.3 58.13 68.85
B-4 33.3 50.93 79.60

B-5 33.3 54.18 82.30
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Fig. 3 Flocculation behavior
a} Quternized P{ AM-4-VP) (sample B-2);
b) Non-ionic PAM
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Fig. 4 Effect of the cationic degree of QCPAV on
flocculation
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Fig. 5 Effect of the molecular weight of QCPAV on
flocculation
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Fig. 6 Effect of the cationic degree of QCPAY on

corrosion inhibition
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Fig. 7 Effect of the molecular weight of QCPAV on

corrosion inhibition
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Fig. 8 SEM image of corrosion samples
a) Coatral sample; b} Non-ionic polyacrylamide;c) Quatemized P(AM-co-VP)
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F A RIS, 2B TREABE
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QUATERNIZATION OF ACRYLAMIDE/VINYLPYRIDINE
COPOLYMERS AND SOME PROPERTIES

GAO Baojiso, CAO Xia, JIU Hongfang
{ Department of Chemical Engincering , North China Institute of Technology, Taiyuan 030051)

Abstract  Copolymer of acrylamide and 4-vinyl pyridine { CPAV ), which had been synthesized by radical
copolymerization in solution of DMF/water ( volume/volume = 1: 1) using potassium persulfate as initiator, was
quaternarized using dimethyl sulphate,and a series of copolymers having pendent quaternary pyridinium group have
been synthesized, which have different degree of cationization and different molecular weight.The cationic copolymer
was characterized by FTIR,"” C-NMR and UV analysis and its flocculation and corrosion inhibition properties were
studied in detail . The cationic copolymers QCPAV displayed good properties in the experiments. The experimental
results of flocculation for siliceous earth suspension showed that the transmittance of the supernatant layer of the
siliceous earth suspension after being flocculated could come up to 100% ; without need of adding any other
coagulation aids. QCPAV has good flocculation effect under weak alkline condition ( Optimum pH is about 8 and
Optimum added amount is 1 x 107° ~ 2 x 107° g/g), and its performance was superior to that of non-ion
polyacrylamide( PAM) . The experiments results of corrosion inhibition in 0.5 mol/L sulfuric acid solution showed
that QCPAV was effective for the corrosion prevention of A, steel in sulfuric acid solution and corrosion inhibition
rate to steel A, can reach 85% .It was found that the higher the degree of cationization is, the better flocculation and
corrosion inhibition functions is,and the molecular weight of the copolymers also affects these functions obviously.
The research results of the flocculation mechanism showed that the reason that the QCPAY has good flocculation
property is the synergistic reaction of charge neutralization and bridging absorption. In the research of corrosion
inhibition mechanism, the conclusions could be arrived at that QCPAYV could form a compact adsorption film on the
mental surface . The formation process of the film was closely associated with the physisorption through electrostatic
gravitation and the chemisorption through coordination of  electrons of pyridine and d orbit of atom Fe.

Key words Cationic copolymer of acrylamide, Quaternary pyridinium, Flocculation, Corrosion inhibition,
Multiple function



