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Abstract

A cross-linking copolymerization acid liquor thickener was prepared using AM and DMDAAC as
monomers and PEGDA as chain extender. The optimum conditions for the synthesis reaction were
as follows: molar ratio of 5:1 for AM to DMDAAC; the total concentration of monomers was 25%;
the chain extender concentration was 2%; the initiator AIBA concentration was 0.2% of the total
mass of monomers; PH = 8; and the reaction was at the temperature of 40°C for 24 h. The structure
of the polymer was characterized with FTIR spectrum. The thickening acid system containing 1%
PAD and 20% HCI showed good temperature tolerance and shearing resistance, and its final vis-
cosity was 33 mPa-s after continuously shearing for 3 h at the temperature of 120°C and at the
speed of 170 s-1.
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PR A )V b 5 7 2 FH ) — 0 SO 7 R [1] [2] [3] [4], T2 2R FH BRWVA i N K A7 9 Y
AT 5 P BATCE T, MR R Z BB 5, B il AUORBCR 1 — R 7 7k[5] [6]. BEHEARICH 24Xt
TR A6 2 Yo = R 3 S A Vi R P i 28O SR RN R B8 B Rk 3 L[ 7] [8] [9] Bk TR & FRAL () VR MK )
BRI 2 —, HE TR R BRSOV, IR BRFIER B, BEAE BT 88 2R iR 2 R,
L B8 ) IR BB 2 0 it R 10] 45 B i ] P ek A< e A R B4 B8 A7) 8 A 1 A RV P 38 A v B it
TRPLET I VERE A ) o) B, PR B A B G A . PR BB YA Re B AL 3 Y . TS LL
P R i (AM) AN — B 3R — 045 D 3 &AL 45 (DMDAAC) N R A B 1], INNGE & 11 2 1 N I R g
(PEGDA)E AT BER], Zhl s ik, JFERSRIE 72, AR, &AWt R a5
FIRERE, R R E U VIt Re, B — ey N Al 5.

2. SCIGERSY
2.1. SCEERFI S EE

VIR E . obral, EZ A A R A T, I ISR RS 60% (wt), LR T AR
ANEl, BOBENIGIRES: e, B TikA A RA R e, k. MR = TR
(AIBA): Zh#ral, KRR FRFGRA T TKOEE: otrdl, FEZ5ERMEHRAERAR: &
S 50(99.99%): IR ERHE R A BRA A .

6700 Y w5 248 HL AR R 4T ARG AX, 25 [ Nicolet A #] s NDJ-7 B S e g i, Bl KA s
RS6000 &y it iy e i FR v AR A3, 1 |6l ey 7 2 7 o
2.2. PAD B9& Rk

FREL— 52 BE/R EE ) AM. DMDAAC 43 5V T 3d s 788K i, el e— e iR B OV, I E i
HE7 PEGDA, F 20% (wt) ) S A BRI T SN PH = 85 5 BLARTE B A B = PO, J8 20X 30 min,
THR B VERE E N —E &5 K7 AIBA, #i+E 10 min, B THEAB TN 24 h, K530~
i TEK CEESE 2~3 YR, RIE. BT IR, R RERIERISL Y PAD By K. HAR KON LA 1.

2.3. SRR REIEM
FH A BRI AR e 40 AR RE A 5 PAD 19 FTIR SGi &, KBr JEJ, WEGEHE 4000~500 cm '
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Figure 1. Chemical reaction equation of PAD

E 1. PAD kER M FER

% SY/T621-1996 #i 7€ 1) 77 1555 B4k 771 PAD BIPEREHEAT VAN o FH NDJ-7 75 3 ie 5% 26 B v I e A8 46 55
LB, BH %R EY PAD BESBC R 1% (WORIZKIEW, 7 25°C. 170 s 24 T 5 H A
J5 1% (wt) PAD + 20% (wt) HCI Pt sl 16 BR (1 36 T 14, FH RS6000 1 i i B ¥ A2 4 £ 120°C, 170 57"
I E .
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3.1.1. BFEE/RACELR M

[ 52 SN ELAAR HRBE 20% (wt, R [A), PEGDA S 2% (wt, i R ESE, FE), 51A5F
®0.1% (wt, (R ESE, FE), RNEEN30C, PH=8, XN 24 h, B8R FAREEREL,
BRNRHN =Y, IERWBE, SRE 2, mE 2 AT, BE%E AM Al DMDAAC EE/RELIIHE K, PAD
TR BRI OR, X2 T DMDAAC [P B 1M RO 2 A PR R BUR S RIS, nE g 2 A
FITIE[12]; NPT AM O MEE, LRV TFRESKR, AR, HAEREGMERR T
WREERZ . RN FH n(AM)n(AMPS) K T 5 B, JLRYER W A 68 52 W ME(13], P LA
n(AM):n(DMDAAC)f B /Rl 5:1

3.1.2. BERRERIT

[ 52 BAKRC LE n(AM): n(DMDAAC) = 5:1, PEGDA & 2%, 51 &7IINE 0.1%, KBIEE N 30°C,
PH=8, [ 24 h, SCERFFMIEE, 1FBIRFI=Y), WERWEFEE, 455 0E 3. nTH, BE& RAARK
FERIRE NN, PAD VRN FE S G I o X2 RN AR IR BRI, SR FEAR, S8 KBE B th2E 2 5 i
FIK BB RANEW R, SEBEREG Y TREAB KM AN 7 EEAK, FEAR[14]. PR S
REMB M, REERERBEIZ, REFAENRKERARELNEE, SBUERTHR, 51K#
FEbtR, BEREAEIN, MM -FECREE N, P DL R AR S R IR N 25%.

3.1.3. #EEFImEA R M

[ 7€ BT EE n(AM):n(DMDAAC) = 5:1, W BARMR B N 25%, 51 R FIINE: 0.1%, [ N4 30°C,
PH=8, /X% 24h, 3% PEGDA W&, F2R50/7Y), WEXWRE, 28R NI 4. §HERIW] DA m
BV R, MR EmERAE S, ARSIl PEGDA BN HER], & RGLRMIN, §EERT
I — e a L PR T AL R R, T PEGDA S &M INE N 2%,
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Figure 2. Influence of AM:DMDAAC molar ratio
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Figure 3. Influence of monomer mass concentration
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Figure 4. Influence of chain extender quality
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Figure 5. Influence of initiator quality
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Figure 6. Influence of reaction temperature
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Figure 7. FTIR spectrum of PAD
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Figure 8. Influence of different HCI concentration for PAD viscosity
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Figure 9. Thermal stability of gelled acid
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Figure 10. Performance of viscosity-temperature for Gelled acid
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