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Tahble 1 Copolymers synthesized under different feed ratios by
polymerization at 45C ,6 h

Feed ratio

Amount of *

Coplymer  NaAMPS/AM K; 5, 0y N&AMPSB [yl
{ mal/mol) (wt) (mol % (ml/g)

PO 0:100 0.75 0 830.2
P-1 5:95 0.75 4.370 867.4
P2 10:90 0.75 7.980 927.1
P-3 15:85 0.75 13.57 978.5
P4 20:80 0.75 17.19 974.3
P-5 25:75 0.75 23,45 865.7
P 30:70 0.75 25.57 716.6
p7 35:65 0.75 28.40 680.4
P8 40:60 0.75 2.2 668.8

= Weight fraction of initiator in the total feed; ® NaAMPS mol fraction in

the copolymer, and the result of elemental alalysis; ' [ 7] intrinsic
viscosity( mL/g)
_ 1655 1190 e
= 1040
g 3365
§ 1041
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g
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Fig. 1 FTIR spectrum of polymers
a} P(AM-co-NaAMPS): b) PNaAMPS; c) PAM
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Table 2 Copolymer composition measured by elemental analysis

N b

Copolymer S N N(aih;cP‘)S N::th;c]’_;)
P-1 1.375 17.74 12.90 12.99
p-2 2.339 16.38 21.95 22.04
P-3 3.593 14.61 33.72 33.79
P4 4,286 13.64 4022 40.28

P-5 5.307 12.20 49.81 49 .86
P-6 5.612 11.77 52.67 52.70
P-7 5.991 11.24 56.23 56.25
P-8 6.472 10.56 60.74 60.75

* The result caleulated according 1o the content of element §; ® The result

checked according to the content of element N
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Fig. 2 Effect of amount of NaAMPS in the copolymer

on molecular weight
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Fig. 3 Effect of amount of NaAMPS in the copolymer

on Huggins constant
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Fig. 4 Effect of polymer concentration on the apparent
viscosity of polymer aqueous solution at {25.0 £ 0.1)C

and a shear rate of 65~
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Fig. 5 Effect of NaAMPS content in the copolymer on
the apparent viscosity of copolymer agquecus solution
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Fig. ¢ Effect of the concentration of CaCl, on the
apparent viscosity of copolymer aqueous solution
Copolymer concentration of 0.2 wt% ; Shear rate of
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Fig. 7 Resistance lo temperature for salt aqueous
solutions of copolymers CaCl,

Concentration of 0.3 wt%
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UEE, (1A RY P(AM-co-NaAMPS) MK B KERE B EY PAM HiK I (CaCl, R EY
MR I HPAM Sk 78 R & DK JE K18 & H 3000 mg L") TF 9OCTEN 15 KE, MERN
(P-2: 7, =450 mPa-s; HPAM: 7, = 35) ;T AKE . Wi (5,) SR ZH A ERKEE () ML
P ETREBEEALHE MENERKEDN 8 HEREREE g/ MERSERS IR
MUEERRE (P-2: 9, ~32.2 mPa~ssHPAM: 7, 4o NaAMPS MHE/R & B B0 X R H 2R 0/ 7 BT .

=3) XEER i TR LRI K S G315 KNELLRE,FERY P(AM-co-
BEBEMEERE THMBNENE TFTHBRE. NaAMPS) HIEh /KBS K5 PAM YLK 35 W A0 HL &%,
QDEETHERNERE, B CaCl, A M 1¥ WERERERE L (PAM: 9,/7, = 17.2%;P-1:
K, B P(AM-co-NaAMPS) 75 #k 1) 32 WL, BE 25 s/ 70 =36.6% ;P-8: /9, = 80.5%). \E 7 7
FRIFAZ, B HPAM BB E R W EHGHE 52 mELEYD NaAMPS S BAHE K K EE
CaCl, BRI A TIR/D, MEELK P RH, M S R, 2% NaAMPS 3 R KEI—F &
CaCl, & BE 18 K Bl 2000 mg/L & , HPAM BWP T EE MEFRFETAES E&HET PAM B %
BRERERTEY . XA ERE TR . 7E LR 4SAKEFEACERRE. B G BTNSER
AEMFEE CaCl, TRER A HPAM 4 FHLE . XEHASE, SR EELXE MEEYD
MRERSE G ETLES, S MKEY, X4MH  P(AM-co-NaAMPS) 43 F 8 & NaAMPS HE K0 % &
AE SBIFRENK IR T, M P(AM-co- (B MR K®EE —E0mE R,
NaAMPS)4+ T H# F M B BBN A S5 G B TF HREYHRBRNERFERAOEE XEYS
BALREY HEOMERERAT XIXET NaAMPS 7 B8 A, X B e 25 7K 8% Ay 0 ) 1 P e
HTHEBRRYBEE THSE LRAYBERRY B HUNEREEANYE M4LRYSFEL
FERMILEY P(AM-co-NaAMPS) B & B IF I8 ) NaAMPS SR KB —FRES, X IMHIE

METERE . FBTHRHE. FRIBSERESRILILEY
2.4 HRWH GRS P(AM-co-NaAMPS) R A BRI MR EHE, D AH

WEN0.2% KL ETY P(AM-co-NaAMPS) 18 BB,
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STUDY ON STRUCTURE AND PROPERTIES OF ACRYLAMIDE COPOLYMER
P(AM-co-NaAMPS} OF STRONG ANION TYPE

WU Nian, GAO Baojiao, XU Li, LI Yanbin
( Department of Chemical Engineering , North China Institute of Technology , Taiyuen  030051)

Abstract  The copolymerization of acrylamide { AM) and sodium 2-acrylamide-2-methyl-propane-sulfonate
{NaAMPS) was carried in agueous solution,and a series of copolymer P{ AM-co-NaAMPS) with varied composition
were prepared. The structure and composition of the copolymers were characterized by FTIR spectroscopy and
element analysis.The viscosities of the copolymers were determined using an Ubbelohde viscometer, and the intrinsic
viscosities by which molecular weight can be calculated were determined with the method of extiapolation to zeio
concentration . At the same time the Huggins constants by which the interaction between polymer and solvent can be
displayed were also obtained. The apparemt viscosities of aqueous solutions and brine of the copolymers were
measured using a low shear rotational viscometer. Thermal stability experiments were carried out formeasuring the
maintaining ratios of viscosity at high temperatures. In this work, the relationships between the structure and
composition and the properties of the copolymers P(AM-co-NaAMPS) were studied. The experimental result shows
that the properties of the copolymers P{ AM-co-NaAMPS) depend strongly on their structure and comgpositions , and
incorporation of the NaAMPS segments in polymer backbone of PAM results in excellent properties of the
copolymers, such as better solubility, better thickening ability , improved resistance to temperaiure and improved salt
tolerance due to the strong anionic propenty of sulfonate groups and steric hindrance of great side groups. These
properties are significant in enhanced oil recovery. The molecular weight of the copolymers is influenced by their
composition and the polymerization process. Al the same time, the molecular weight is also an important parameter
influencing the properties of the copolymer. The experimental results indicate that the properties of the copolymer
vary regularly with its structure and composition .

Key words Acrylamide copolymer, Sulfonate, Structure and property, Resistance to temperature, Salt tolerance



