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W OE ESMMARE R AR TRAS S 8RB (HAPAM) , il Brookficld B % M 3 M52 T 1
KBRS R AL M A6 HAPAM fE T8 SR ET A A E R R R AR DI,
RETERENNENAS FREAKAREKEERANHEERREIN, LAA S TEUS TATA

ROTHSGHE.

XA WSS, RMAMAE, RABEE, ZRNE

B K 8F & B KB B 4 9 (Hydrophobically
associationg water-soluble polymers) & ¥ K # X 5
FREBHEIVBRAKEAHKBHESY Y &
TEALSHS FREESGY —HEHNRAME, M
HEAEFMREERE OIS B, HFEkR
KGECHABFHESYEIREES N . BMER
WA BN HEEARNAEEAZBRAT B N
A B RBANMBRLERNE BR,
FEXREEGYR SR, - BEEMBEHEEH &
TR, BAMEFEEEERN KRR RREZH X,
BURDTBS. E5RIE, XMMENEEFEBRX
ZORTRARSED A XARARARES
BAE TR KRS S NE R S8 (HAPAM) , M
ETHABRER, W T EREMEX F5&
FERORRREAERNGRNWET S LE.
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1.1 E¥
B F iR 9 2 g fb S sl o A

1.2 RASKERREABERE(HAPAMIN AR
1.2.1 BEXESE ZTEILEERPMA
SO0mL =W FK,15g T R EHBMM, 0.4 ~
1.6g AMMT IR LEEZ B8 (3)8(DEAE),
EHER BRI ARBEREREAR,EX
30min,ZE 32 ICKBRRE T WA 0.018g L&
MEMO.15Se REIRERS, FHRARANSEE,
HEMHERAN 4h, HB . BAEH~RBEER,

APAMURE, &, MR BRERAAE BELN
EAG ESOCTHEZTRShLEHRBHEH~Y
BEFTrasesgn.
1.2.2 RHAMAKLEE £ 250mL KRER
PORFKBBENI2T1C,I0A 9ml 200 &
BAIM, 12 “ R FEBMHN,04~1.5s HIER
ToREREAZERQ)E, EEBR. BEERA
60mL 40% BB B K BER WHEALLFEZER
WA, EEEE 30min, RF WA 300uL i H ik
B _R¥EI ARG RERN 6h, HH M
FYRAE L.
1.3 BMEWARBEBRRNNENNE
EEKBBRENRAYETANLE KD,
REKERE ARHRBE 7T X. FHELHRE,
F Brookfield I MEME . RARTR™Y
BERET TH L.

Table 1 Reaction recipe and product solubility

Co-monomer . .
Preparation Conversion
content

(mol% ) method (%)

87.6
87.1
89.0
§8.2
89.4
91.3
03.5
9z.7
91.2
93.0

Sample Solubility

PAM( 1)
HAPAM( 1-0.25)
HAPAM( 1-0.5)
HAPAM( 1-0.75)
HAPAM( I-1)
PAM( I )
HAPAM( [L0.25)
HAPAM( 1. 5)
HAPAM( I10.75)
HAPAM{ [I-1)

Soluble
Soluble
Soluble
Soluble
Soluble
Soluble
Soluble
Soluble
Soluble
insoluble

~] th M
LA th

~] th b2
un

th

ISR N R — NN

I :Micelle polymerization; [E :Inverse microemulsion polymerization
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Fig. 1  Effect of polymer concentration on its
apparent viscosity in 0.342mol/L NaCl solution at
25T and a shear rate of 1.3 57!
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Fig. 2 Effect of polymer concentration on its apparent

viscosity at 25°C and a shear rate of 1.3 57"
PAM( T )(O0); HAPAM( [-0.25)(O}; HAPAM(IF

0.5)(Aa)Y; HAPAM( 0. 75)(%)

BHEKESERY 0.5% (mo I EY, B K
DEAE & # 0.25% (mol) , X &M ,AM X5 T &
FRAKEEREEHMA,EXS FLREARME
BG4 ERTOHHETHEMSE, AMERT KH
WD R IR MR KR
Bk A B A 58 I T 0 b, th, B 3 3 IR Y v B A 0
TG . B 3 v AR RS WAk S
HEY HEAEBEEARESEAYRENX
Elisk AEGITUES, XHELHKE(DEAE)®
BYO.25%0 , HABHANEEE FREMFAE
., 5SHEYMILE—B,BES,M DEAE &8 8
R, RO KBERARBREERN K. AE3
PREAUED W AR :(1)DEAE S & HF 1%
oL, HABBENERM TREETERN0.5%
Wt ED KBERENEE; (2)DEAE S & K
0.5% M 0.75% KB ML RYEER YR E MM
T me Rk AR 0.2¢/dL EER 2B
1 im, AF LUIE 0. 2g/dL R J 3 WK BE 3 1 A9 1 37
WEE.
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Fig. 3 Effect of polymer concentration on its apparent
viscosity in 0. 342mol/L. NaCl solution at 25C and a

shear rate of 1.3 57!

PAM( 1) (0); HAPAM ( 10.25) () ; HAPAM
( 1.0.5)(&); HAPAM( 1-0.75)( ¥ ); HAPAM( I
-1(O)
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HEY KXFREUBRBMNBRIBEXRSFE
gL MERARARRAIET . AREKEA
HF—EMEEEE, KRS SGEEMKAE LY
FARER AR EEE A B ILfE
A, ArBrterHEdARNER. mEkns
ENERMGEBRER, ELERBRARSF &
ARBREMERAENERS, ENTUELELH
KR EREBRTEANERYMARKERS
UMBEERBEEEY. BAREKR KRS 6
PAM X & EXERFERRRS TS T8
FREHS, MRKEKZKERSHE PAM £ 8
L FERAGTHNFTABHBEAZARNE
481 % F HAPAM( 1 )ik EHA XA T ER
HEEXT B KEATEYEM, - 78 LA
HMEBERENM EXGESME FREEBRK:Y
BKIRBEFREZMME RAKBRBERNERRS
BRMK EERTSTFRSS, SENERB A
EH SR mm e, RS Y%k E KA
HFESFRIMRAKSGS E£0.2edL 5K, 4 F
BB K & R M, XM E HAPAM( 1-
0.5), HAPAM( [0. 1) EEEREERAMER
HHRHE.

2.2 BEMNHESASARNEENER

0.3g/dL B2t R Y HAPAM([1-0.5) K%

BAEFTERNY 1.3 ', HRBMESEEN
XFME4FAR. mETRL EERBENAR, I
RYKERARAKETRIZEEREESOH
B, ARG MRZ S MR, RK SRR
ARH S XY KFROGBXRARRIERL
BREXER.
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Fig. 4
viscousity of HAPAM{ [F0. 5) a shear rate of 1. 357!

Effects of temperature on the apparent

and a copolymer concentration of 0. 2g/dL

2.3 BRRAKBEANERSKEREALEYN
L 2

FFAB T 3 B NaCl M1 CaCl, o #8 B 7k
MEW LB E LM E S TR R
HERE BN KOBRHINE FRAEAZ
ESSERME, K> FRAPBEERINES,
AR AR ML T ,AM B RYHEEN
BEAMHRERE A mmuEL, By s TR
FERTHEANSGSHER. TR, FEHBHOHR AR
FOEARIFORILES.
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Fig. 5 Effect of ionic strength of NaCl and CaCl,

solutions on the apparent viscocity of HAPAM{ [1-0.5)
at 25T, a shear rate of 1. 357! and 2 copolymer

concentration of 0. 2g(dL)
_ NaCl(@}; CaCL,(ll); PAM(II )( &)
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Fig. 6 Effect of surfactant concentration on apparent
viscosity of HAPAM{ [10. 5) at 25C, a shear rate of
1.3s7! and a copolymer concentration of 0. 2g/dL
SDS(4);DE(¥)
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MER, mME6 A MNEFTUER,SDSS5DE 47+ _HERZHMG)H, B TFHEHRHEM,DE
MERVABREANENEREFRXHAR. BERHAARAKSFAEXE, BB 7T -HEBEEH,
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STUDY ON SYNTHESIS AND PROPERTIES OF HYDROPHOBICALLY
ASSOCIATING POLYACRYLAMIDE IN INVERSE MICROEMULSION

ZHAO Yong, HE Binglin
{ The State Key Laboratory of Functional Polymeric Materials for Adsorption and
Separation , Institute of Polymer Chemistry , Nankai University, Tianjin  300071)
HA Runhua
{ School of Chemical Engineering , Tianjin University , Tianjin 300072}

Abstract Hydrophobically associating polyacrylamide (HAPAM) was prepared for the first time by inverse
microemulsion polymerization. Its rheological properties were determined by using a Brookfield viscometer
and compared with those of HAPAM prepared traditionally by micelle polymerization. Results showed that
the apparent viscosity of the former kind of HAPAM increased with increasing co-polymer concentration
and co-monomer content, even if when the co-polymer concentration was low. As for the latter kind of
HAPAM, when the content of co-monomer increased to 1% , the apparent viscosity decreased so as to be
lower than that of the copolymer of which the co-monomer content was 0. 5% . In comparison, the former
HAPAM won an advantage over the latter on salt resistance and shear stability. These results were
interpreted in terms of hydrophobical associations in aqueous solutions which played an important role in
rheological properties: in the macromolecular chain of the former HAPAM, hydrophobical co-monomers
distributed randomly, but not in block. As a result, it was the intermolecular association instead of the
intramolecular association predominated, which made the apparent viscosity increase remarkably and
improved the salt resistance and shear stability.

Key words Hydrophobical association, Polyacrylamide, lnverse microemulsion, Apparent viscosity



