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1.1 JFE#

P Bt e (AMD) (43 Bl b 5t 4k 2 k)
I, A S T kR EREh (AIBA) (434,
Aldrich A7) 7 ), SALHN (NaCl) (3 #r sk, Jb
AR ) ), IR (oA A, db et Al 2 iR
7Y, WK, CEECHral, deatfbsiali) ),
ee (rArall, Aldrich 22w 5) , HEENIRBESA Z
BETPILNALGAMbB (DMBAC) , #%3CHK[ 13 ] J7
BEH, BE 114 ~117C.

1.2 BE{k DMBAC FEFM KGR ERHNNE

FC il — FR S A R ¥k BE () DMBAC /KW,
MK E 2 () WE T A R R T %%
WS SRR IK ) (r). Gl r-c M2 T 0K
P 15 1 5 DMBAC AN [R] VLR T B I S e o
#eJE(CMC).
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Fig. 1 Reactivity ratio r; and r,

T R EAE 2 PG OLT 64T, BPRLiR Sk
BE43 514 0.8 F10.08 mol-L~". 5| % %] AIBA 114
ORGSR 0.3 wi% , RIEEZES 1 h, (45
+ 1) CHERAE RN —Be B[], B & T oK
HF PR ) 4 2R Rl A R gy B TR AR
N, FEE RN F AL SRR T 10% , A3 ok
FEa k. LR Y b DMBAC 19 & (I FHE 158,

), RHIEEAN 6 sk e ™, Frk s K i
263 nm, FLAMNGIEL N Jasco V-530 HI4EHk-1] D,
St
1.4 AM / DMBAC *E¥HIHNERK

AN[FERAR Sk B2 AM/DMBAC R4 i
Al A 7E 50 mL i B2 P imA AM 5
DMBAC 7K %5 W, o5 2ok B2 43 )2 0. 8 Al
0.08 mol-L™",AM 5 DMBAC EE/RKHH 9: 1. 5]
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AR h, RIS ET (45 £1) CRYEEKTE
WO 12 hy PR i K SRR RS, 43
FHF R, NERDTTE IR, UTEAS 2] I RS YR
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G YRR n ] AR PE GB12005-1989 315 4
PR AR P 20 B I o stk . REWI o F it
Koy ft 43 A F B (PDL) SR FH BE G B 3 6%
(GPC) M€ a3 4. (154 >~ OHpakSB-805HQ;
PRAERE SN R EME ; S BIAER 0.01 mol- L™ NaCl
K.
1.5 AM/DMBAC #EB#f & RIE

) FEAE ST i AR #2141 5 1% 4L Excalibur 3100
AT 20 A0 3% K, KBr & . NMR ) & 7
Bruker 400 MHz MAZREILIRAN 36475 HFI 0 E
K, PC-NMR &/ 1,4-— 48 (8=67.4) WX
P
1.6 ZEREMEM(DSC) 5T

ML B85 NETZSCH STA 409 PC/PG,
MR LN N, S, FHEEFE N 10 K- min ™',
DR BV 30 ~300°C.
1.7 ZWHRFESHENE X BB KGS SR

FHEE B 10 RN K 5 (MR 5 % 107" mol -
L0 Bl SR KA. AR AR S A
W BB PO R BHEIE. WOR I A 339 nm,
A PEEE R FEEY R 5 nm, 4 [ 350 ~
450 nm.
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Fig. 2 CMC curves of DMBAC at different temperatures
by surface tension
2.2 AM 55{k DMBAC £RZERXRMNE
R DMBAC EA G TE AR RS A, HiAE

KV e B 1 KB — e )5 2 kA AT U
H, Bk AM 5B fk DMBAC 3t 5 4 3 5 3200 5
53 FE LR DMBAC ¥ 55 T CMC AL F CMC
PIFPEOL T HE1T, SCERZ5 -G F 3 1 k2. F
JH Fineman-Ross J7 i 4 #5256 %5048 15 21 A [ 5
K DMBAC ¥ & T 4 58 f 1 (955 SR 3. ik
DMBAC ¢ 15 T CMC I, 75 A 28 5 7 5 S
%4 r (AM) =0.65, r,(DMBAC) =1.41, §iH]
L DMBAC B3 10 K F5 AM LR i), H
& DMBAC 7E3L3 Y 4 A T8 BK 751 1%
MBS 0 A, 4§k DMBAC ¥ JE LT CMC
I, AR R R N SE Ry ry (AM) =0.74, r,
(DMBAC) =0.91. iX—&5 5L i B 5 2 1A 4 1 3t
R ) BT M, P AR E LR Y R
R AEE S % T =R B e L7k €y (AR 2 A

BlE T X —4518.

Table 1 Copolymerization of AM and DMBAC (cpyypac > CMC)

Monomer feed (0.8 mol-L™1)

(‘molar ratio) Polymerization time (min)

Copolymer composition ( molar ratio)
Conversion (mol% )

dM,: dM,
M, (AM): M, ( DMBAC)
90: 10 5 7.56 85.49:14.51
85:15 5 6.74 78.82:21.18
80:20 5 6.25 73.26:26.74
75:25 5 6.01 67.67:33.33
70:30 5 5.98 60.63:39.37
60:40 5 5.46 50.50:49.50
50:50 5 5.34 41.20:59.80

Table 2 Copolymerization of AM and DMBAC (cpypac < CMC)

Monomer feed( 0.08 mol-L™")

('molar ratio) Polymerization time (min)

Copolymer composition ( molar ratio)
Conversion (mol% )

dM,: dM,
M, (AM): M, (DMBAC)

99:01 5 5.96 98.66: 1.34
98: 02 5 5.25 97.34:2.66
96: 04 5 5.56 94.76:5.24
94: 06 5 5.34 82.25:7.75
92:08 5 5.02 89.81:10.19
90: 10 5 5.20 87.44:12.56
88: 12 5 5.05 85.12:14.88

2.3 AM/DMBAC H#E#H& & RIE

H T kLG LA DMBAC ¥ B % 2L 5
VIt As A 0 52w, AE BRSOV BE 4 ) R 0.8 Al
0.08 mol-L ™', AM 5 DMBAC EE/R Ik 9: 14
TR IRE, AR RIS 43 3 kRid hy CP-1
M CP2. fERSL, fERAHE S 0.8 mol- L,
HEREGY R MR G S T H % T PAM il
PDMBAC ¥R Y. REWHHNSEI T3

. SEERYIRE S SR IE 3 TR,

R WL Y LL AR H-NMR % H 1% & 1 ]
4 FE 5 fros. 215 Y PAM Z0/ME ) 3= B4R
W SCIEEAT 3426 em ™', BERE H N—H i 45 4% 3 1%
Wi ; 1660 em ™', BEREHRIE C = O fZEdiE sh Ik
W5 ¥ 54 PDMBAC 21 4M i [ 1 35 B AE W I
1728 em ™", BRERIE C = O AYIRGHE IR Bh IS 06
1482, 768, 717 em ™", RIS A R AE W AT 06 5
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RYIRES, CP-1 HA — % 1 B AE W i, B
JEAEILER Y CP-1 vh DMBAC 1 & B A X F 3 5
) PDMBAC Sk 5t FL AR, T LA B B4 47 AIE W i i
58 B A A /N, A R H-NMR 3% & fr) &5 21
FRUIER T IR ik, £ 0Er s sl s
. LB CP-1 fil CP-2 BY4T ZMFI H-NMR %1%
AR 2ZES, BTG FHILRY) CP-1 Y%A

Table 3 Characteristics of copolymer

Cationic degree Intrinsic viscosity

Sample M, x10~* PDI
(7, mol% ) [n] (mL-g™")
CP-1 10.2 97 16.93 1.3
CP-2 8.10 85 14.75 1.4
PAM — 371 94.32 1.2
PDMBAC — — 10.41 1.5
AM DMBAC
a by a (|;H3 b
—ECHZ—?HHCHZ—Cﬁ"—
R
NH, (|)
T
e
H;C—N'—CHje
; cl ;
H,C f

Fig. 3 Structure of CP-1
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Truong 251 F) FH 58 25 Wy 0 B L T 0% e 1 A0 5 i
BEEBALE R AR, 00T T R A 57
IS5 R SCHL ) P I B X SRR ) CP-1 Al
CP-2 HYTEE 0 BEAT 43 17, IR 45 S I 6 7.
Pl H 14 230k AM B3R ) T e R ok 14 1
{7 R 8 = 180 (3024 M) Fil DMBAC #5E¥)#
ESLRR IO R R ARSI 5 = 178.4(30 K D) 5 1t
B 13X PIRIBR 510 = JC T SIAETE R 6 Fhal
£ LLAM L A 16X, MMM (a) , MMD
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1660 4
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Fig. 4 IR spectra of PAM, PDMBAC and CP-1
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Fig. 5 'H-NMR spectra of PAM, PDMBAC and CP-1

4104, MDM (d), DDM(MDD) (e), DDD (f).
E16 2 A1 3 43 A5 CP-2 F1 CP-1 [y ik
REIEE. EH AT LA 1, E L AM R
WX, WILERY CP-1 F CP2 Y3 KR 4H
I, 1T MMM (a) {550 LR (S = 180), 7
=% 77 A W 5 MMD (DMM) (b) , DMD(c¢) Y
453065 ZELL DMBAC o 4L A 1K, 1R
AW 0k N A B 22 5, A5 0 UE s dn 1R
. LB CP2 b =JT)¥ 41 DDD (f) {55
WS ARG L35S, BB = JT ¥ 41 DDD (1% i
FeE >, Hufk DMBAC 78 CP-2 4% I 7 41145
i fEAER Y CP-1 3 =50)7 5] DDD (f) 58 A
Jrsg i, W =c)/%%1 DDM(MDD) (e) {55
W55, MDM (d) BfE S5 k. X —45 Rl
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MIPEIL Y CP-1 F2 4% b AR DMBAC T2 DI
KN RIIE 00, LT Bt

/ '\ 4p-DMBAC
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1

Fig. 6 Carbonyl carbon "> C-NMR spectra of polymers

2.4.2 FERYIGASHT (DSC) Bi L/ IOF
S3HT (DSC) AT LA JE] 42 19 4 1 3R & W Hh 1k &5
22 a7 R, ARSI AT A R )
PAM FI PDMBAC 3% 38 b 5% A8 6 B T, 5 510
210°C, 190°C ; L4 CP-1 Fil CP-2 $4MH7 3 ]
W7 72 B G 1) 22 5. SRR CP-1 £ 190°C 1
210°C Z [A]75 PG 1~ BH S 0 308 B 2 A 81, X D I I
ILRY HA WAL, BIAE LR Y0 4% L A7
LR DMBAC filtiix Be iP5, e L3R4 CP-2 #4
A3 M P o A — B R AR s, HL
F PAM BE (LG AR MR T, X U6 £ 3L Y
CP-2 [y £4% - k£ 2 PAM (%545, 2fk DMBAC
FEEEE b FERICE, B P BT
AR 3k —g5 Rk — 2 UF B T LR Y CP-1 &
B I HA DMBAC LA i B

2.4.3 POEHE T MY KRGTIE L/
AR AT LG F KT R WAL R K 46 54T
H. TEHUKEE A LR YK ER T, HikERZ
] R F B KA & AR TR, BB KX, dE
Btk e 4> FHEA T KB IX, M L/,
WA AR, Bl LR Y CP-1 1 CP-2 Yk FF )3
I, B RE L/1 G RSN & 8 frs. 5k
Eas R IL R Y CP-1 f1 CP-2 P EERY 1,/
I B — B W w28 A8 a5, BV B 46 A Wk

CP-2
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b
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Fig. 7 DSC curves of different polymers and copolymers
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STUDIES ON MICROBLOCK STRUCTURE OF
AM/DMBAC CATIONIC COPOLYMERS

WANG Guixia"*, LI Wangang'”, ZHANG Yuxi', LI Zhenquan®, SONG Xinwang’ ,
CAO Xulong’, WU Feipeng'
(" Technical Institute of Physics and Chemistry, Laboratory of Functional Polymer, Chinese Academy of Sciences, Beijing 100190)
(? Graduate University of Chinese Academy of Sciences, Beijing 100049)
(* Geological Scientific Research Institute, Shengli Petroleum Administrative Bureau, Sinopec Corp, Dongying 257015)

Abstract  The surface activity of cationic DMBAC ( dimethyl methacryloyloxyethyl benzyl ammonium
chloride) was revealed by measuring surface tension and estimating of critical micelle concentration (CMC).
The copolymerization of acrylamide (AM) and DMBAC was studied in aqueous solution at above and below
CMC of DMBAC, respectively. The reactivity ratios r, and r, were determined by the Fineman-Ross method. IR
and '"H-NMR spectra afford information about polymer structure. The compositions of copolymers were
calculated by UV spectrophotometer. The intrinsic viscosity values of the copolymers were measured by the
Ubbelohde-type Viscometer. Molecular weight (M) and polydispersity index (PDI) of the copolymers were
measured by gel permeation chromatography ( GPC). The effect of DMBAC concentration on the microstructure
of the copolymers was analyzed by " C-NMR and DSC spectra. The property of hydrophobic association of the
copolymers was characterized by using pyrene fluorescence probe technique. The experimental results of
copolymerization showed that the reactivity ratios of monomers were different at above and below CMC of
DMBAC,r, (AM) =0.65,r,( DMBAC) =1.41 and r,(AM) =0.74,r, (DMBAC) =0.91,respectively. These
results suggested that DMBAC monomers may distribute in a microblock sequence in the copolymer chain at
above CMC of DMBAC, and in a random sequence at below CMC of DMBAC. The structures of copolymers
were proved again by "> C-NMR and DSC spectra. The copolymer CP-1 with microblock sequences showed
stronger hydrophobically associating than the copolymer CP-2 with random sequences.

Keywords Cationic copolymer, Reactivity ratio, Hydrophobic association, Microblock, Sequence





