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(71 B4, bp 1039 (5.88 Pa).
1.2 BEWMARERIE

AM/POEA LB 4 19 & ALK F Tumer B3R 3t
BETE . BEHEHSN, —BEBEEKEDEE
G ERER 18 ml/L, HPHRKREESEN
0.3 mol% ~ 1.1 mol% ; AR B F R W i& t 78 SDS
WEGKRE, REEEN SR KRB E
IR FE M (SMR) M 15 ~ 60: 5] Rl BB & A
BAYBAEKKRERN 0.3 w% , ZHRESOC; R4
RRBLEEF 0% L B4 AR
HPBEEAK, GLEHNESYEMRE 4T
AT THRZEESR.

AM/POEA HE M T B K84k POEA T E M
2 5 R M i U7 1 W 2 L R A POEA BT R
TUR MR O ERE, F IR Jaseo 24 ] V-
530 BB Ah-T] WA 6 EE
1.3 BAEMERENE

AREZBKEFHREGVEEN 1.4 ¢dL #
£ A M (NaCl 0.5 mol/L) 5 1, R B AR ER
HRERELKREE -EXRE FS@E 241
ENE BAVBRBENBERB(7]ATRER
FHH(GER)ME BE 25C. 4 FEBEHEARK[ 4] =
7.19x 107 M “"HsRiE .

REDBEBHENRE 1., EZR Tl NDJ-
1 BRSEETHE #5326 +/min.

2 HR5IE

ARHRAEEEFEAPHBTRAEEARR
FRIGE 7K B 4K (POEA) ¥ T 42 K MM K B 1 &
& (AM)ZES| M ((NH,),S, 0 fE AT , il id I 3K
KEMEHAEES RN, ERAAER/DHEKKER
LB KEEILEY AT Candau 55X BB L I
FEHERACRYHLRE RN, AW
POEA BB LB AWML BT RZARMF:(DHE
kP, IRRESIAFNEREES; (D&
BE AM K FHEABRERF AT LMK R
%hHA, I ZEREAFTKIERS, EREENR
KEE: Q) AEMHAMEEFRREAKES
AMEBES B TRERABREREARENTEYF
WK, XBRANSRTEEESK, AAEE 50
B % B K B B4 H A K 85 1 (AM/POEA ) 4L 3§
Wik bR AL, SRR B, Bk kS
B UL B % 18 35 HE 7| 5 5 K 88 1 v BE 89 L {BL(SMR)
MXEEYHERNAREEETEED, RIF

P EMNHHKESITT INBERERTHETE
=45
2.1 PHERENEN
FHEEMMAEBKE I KBERAK AME
HiK ik POEA HIIR B 2 #1 . B 87 SCE OB B B
REHEEHBEKGAEREGYHNERIRRERL
B, —REMR B < 0.46 mol% B 3.0 wi% . % & 7
STEREWRAGERSYEBRNENELRE
X BYHMBERARARMEBEERE X4 T
B EBEEATESYHEERRNERS R 17T
AR AR (POEA H 414 0.75 mol% ) FIKE
U RE - ENRAET AL AKEER,H
B -AUARAGSEESYPL.

Table 1 Characteristics of the copolymer P 1

Polymer characteristics
(7]

Total cone
in feed  pogEA

Sample

(molL) (o) (ml/g) M.x10° Ky  Solubility
Pl-la 0.47 0.5 481 6.6  0.59 +
Pi-2a 0.5  0.51 540 7.4 0.66 +
Pl-3a 0.70 0.5 656 9.9  0.48 +
PI4a 0.9 0.5 733 11.4  0.54 +
PI-5a 1.38  0.57 844 13.8  0.60 +
PI6b 1.19  0.57 758 1.9 0.71 +
PI-7b  1.66  0.54 749 11.8  0.87 +
PI-8b 2.07 - - - - + -

PI 9% 249 - - - - -

a: SMR=25; b: SMR =30; + Soluble; + — Difficult to dissolve; -
Insoluble

f%E 15D, EEE AM/POEA R LK &
BT MR ERkEFH TRARAGDHS T
B, At EYNAREEHE TR, RN EEE
{50 A ¥R 4 B 5 B9 Huggins B B 0.5~ 0.6 &£
A EUAFTHENGETH BEaakRELSR
B, AR ETE FEERABETK. OER
HHETEHAEE, ¥ SMR SNBSS T
BEERRN.

HWETESGYW PI 0.5 mol/L B NaCl 7 ¥
RHBARRAYEEQER, 05BN K
MEEHERMEWE xR HESHERE
PR S Y ENRM, BRSEREBEERR
BEOELZHE LA KERNOEERESY S
Far B A1 KT 1B 3 b HE K, R BE 4 88 Al ok
2-3MEYE XEWEEREVEAETHTEB
BK GG, B R4y T8 SRS 1, fF 5% W05 B BE
¥ E R A YA RN, X R S TR R B
KEAERE EHMER, FENMERE SRR
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(CAO)HHA SRR X REHEANESY S FRAMK,
HEMARE B8 MMM EECYHERER
ERIERRE " B2 BEMIERE (" =1/ q]).
EREL XRREY S ERFRR KRS L
B AR ERASFHAMEY ERAES SR
BRYREHT RERETRESTHE X—FH
BB TR AKGSEH DR A AT T HRRAK
¥, 55— RS T 2- R R A B SRR, S D
TRBEEFRNHRKMELERILE, L THEGS
EHNEEGMEBEERBAL AN THTRER
MR .

02 04 06 08 10 12 14
Concentration (g-dL'l)

Fig. 1 Apparent viscosities as a function of concentration in

(.5 mol/L NaCl aquecus solutions

22 RABKEHIEAER

JBE e L 3 A B, BA R 1 AR o B I K A 1k
POEA B LW THA NN AEEWERY P HE K
BAMNESER CERAKEBRNBRBRASH, AT
RMESURERKFEANOEN BABESYE
ESFRHGERS THGEGERNERRHEER.
Mt RE ERSEEERS YR SRk
BA1.38ml/L MAEEH - EMNHERT, T
BiK Rk POEA MR B, B —RFIH KB
POEA B EARMERY PI(NFE2).

Table 2 Composition of polymer P[] as a function of monomer feed

Monomer feed Polymer composition
POEA(mol% ) POEA(mol % )

0.30 Q.21

0.37 0.34

0.56 0.40

0.75 0.59

0.95 0.70

1.14 0.83

Sample SMR

PI-1
Pl-2
Pl-3
Pll4
Pl -5
Pl -6

ERERBEBR

R 2 A[F L, & 88 P K B POEA
HENEXBIANEEDARFHKEETR
MM MEEIFRAEERR, BRENKW
MEMHMERERMER A S, HHNRE

R EEN BN, AREREE 7 k% |
BRMEB 2R EESYARTHAKLESE
B, SN L EEHEER, PEEARR
A AREESY PIWFEMN TR T L B,
BEAHLTF POEA T8 5 0.4 mol %, ¥ 1 4E
HESYREEIMEEF MK EAXRHGT
MESUARPHKEASEEES Ao FRL
BUKRBEISEZ  BRAY S FRINBAGEEM
g Sat,  FHB K SERKFZERK
BOEREY S FHRS EXTHEEEAT,
4 POEA S EBMEEH, S FHE&S & S, 5%
JEFE POEA S B MM MAE EH:% POEA § &
BEN, o FRSGEASESEE, SR EHEE
T, 9 AEH TR . EHbE—Ehkiks B,
BHRBOHIRSEE p AR S EXREAP
ATEHLBTFHNESEREENRER, BKP
HEBRFRREE.

2400 +
2000

7., (dLgh
s 288

02 03 04 05 06 07 0% 09
POEA content (mol%)

Fig. 2 Reduced viscosities as a function of POEA content in

0.5 mol/L aqueous solutions
Pll concentration{g/dL}:a) 1.4; h)1.2; ¢)1.0; d)0.8

2.3 SMREMEN

£ AM/POEA BRILE A K R, HiK £ 1%
POEA B TR RY , ERRA G 8 AM K547
BARES R, RS BANS M REPH KR
ERHEHR(N)EEXFIRGYTH KRB
PMRYS406. A RELENITRER &5
TERK Sy 1.38 mol/L, J o ik 8 {4 43
k0.56 ml/LHIBRERG - ENHFRT, S(E#£
[ 35 P A SDS FigE 7K B 1 B9 BE SR 3k B H (SMR)
BE—-RAXEY PI(LFESI).

HERITED BERLERER S EHKE
£ POEA Fi& I ER,SMR {EH % 3T £ B PPIl
B KEESBRIFARTEHENER . W ZEEH]
R E R ERELHEEEK RTE
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Table 3 Composition of polymer PIll as a function of SMR
Sample SMR [spS)(matr) Ny oot P 1600 |
POEA(mol % ) ~

PGH-1 15 0.1019 4.0 0.440 ;f 12001

PO2 20 0.1359 3.0 0.420 < soof a

pl-3 25 0.1698 2.4 0.456 & Y

PE4 30 0.2038 2.0 0.434 400 - /‘/‘\——-\'ﬁ;

PO-5s 40 0.217 1.5 0.430 . ) . ) -

Pl -6 50 0.3397 1.2 0.430 10 20 30 40 50 60

PH7 60 0.4076 1.0 0.419 SMR

" Using cme =8.0 x 1077 mol/L and an aggregation number = 60 Fig. 3 Reduced viscosities as a function of SMR

for SDS at 50°C PII concentration: a) 1.4; b) 1.2; ¢) 1.0; d) 0.8 g/dL in

Ny = gODéP(iEén}[c 0.5 mol/L NaCl aqueous solutions
AR R NWER A AR, Bt 5 SMR{AE KB - 0, N, {H 25 A U Wk
VX ERWHRKE . RER BEIFR, gy wmm e . — Rk vHke
BESDS BN, SMR M &, BABKE .38 g o, N, RS BIABERERD,
n,EBBRKEE X ES TR XEERREHRR SEE AW R R R TR E I, TR
SMRﬁW@%?ﬁﬁ%i%ﬁ%ﬁ%*ﬁﬂ(fﬁ{* HREAZART, & 7,a-SMR XENMSE FLEE
HANEE DHHTREDFRKREOEN g ymmpon LETRELDHAKXS S
%?@.Eﬁﬁﬁﬁﬁﬁ‘fiﬁ_\i* .E%ﬁﬁq’ﬁﬂﬁﬁﬂlﬁ‘i %%%%Iﬁ?ﬁiﬁm ]
M 4558 2, ST B T LA
BEFEREALN HYNBTRRETTN  pn b ga k08 EMN0 AMPOEA JERY &
Eﬁ*iﬂiﬁﬁ( NH)JD}E#/F'?;;& . Candau %‘F ﬁﬂﬁmﬁ%%%ﬁ .EEE${$?&E ,Eﬁﬂ(ﬁéﬁi
B IR PR KRBEO KM S Vo BN e SMR (8, T L BRS80S A
U RN N, KL BRNREYPEK R AmT UENETRENENESY X TR
BKRA FERFENA L HE N, NN BAKE  EREASGSLEEYRNSSTNAREKENTEE
BRI MZHAKGSERREBHNE, & gSaurRh.
15 TR WORE B K O B i T T B SR N IR B R A
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A NOVEL HYDROPHOBICALLY ASSOCIATING COPOLYMER OF ACRYLAMIDE/
2-PHENOXYETHYL ACRYLATE,SYNTHESIS AND PROPERTIES

DAI Yuhua, WU Feipeng, LI Miaozhen, Wang Erjian
( Technical Instisute of Physics and Chemistry , Chinese Academy of Sciences, Beifing 100101)

Abstract A novel hydrophobically associating copolymer composed of acrylamide (AM) and a low amount of 2-
phenoxylethyl acrylate (POEA) ( < 1.0 mol% )} was prepared by a micellar copolymerization technique. These
polymers exhibited a strong hydrophobic effect, and showed a large viscosity enhancement at concentrations above
¢, owning to occurrence of the interchain hydrophobic association. The different synthesis conditions for
copolymers, such as the total monomer concentration,feed composition and ratio of the surfactant to the hydrophobic
monomer (SMR) significantly influenced the composition and properties of the polymer.The experimental results
showed that the viscosity property and association behavior were pronouncedly dependent on the melecular weight
and the hydrophobe content of the polymer, as well as the block length and the distnbution of hydrophobes in the
polymer chain.

Key words AM/POEA copolymer, Hydrophobic association, Viscosity



