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Influence of different adsorption groups on low viscosity adsorption retardant
QUAN Hong-ping'*" , LIAO Bi-yu"’
(1.College of Chemistry & Chemical Engineering, Southwest Petroleum University, Chengdu 610500, China;
2.Sichuan Provincial Key Laboratory of Oil & Gas Field Applied Chemistry, Chengdu 610500, China)

Abstract: Low viscosity adsorption retardant mainly relies on its adsorption monomer to adsorb on the rock surface
to form a protective film to realize the retardation effect.There is a big difference in performance between different types
of adsorption monomers. Acrylamide ( AM ), allyl polyethylene glycol ( APEG-2400 ), methacryloxyethyl trimethyl
ammonium chloride (DMC) and tetradecyl maleamide (C14MA) are used to prepare AAM ( AM/APEG-2400/C14MA)
retardant that adsorbs mainly by APEG-2400,and ADM ( AM/DMC/C14MA) retardant that adsorbs mainly by DMC.
Single factor experiment method is employed to optimize the synthesis scheme, and infrared spectroscopy and nuclear
magnetic hydrogen spectroscopy are utilized to characterize the molecular structure of the retardants. The retardation
performance of these two retardants is evaluated,and the surface of the rock samples is observed by means of XPS,SEM
and AFM.Results show that both AAM and ADM retardant acids with a mass concentration of 9 000 mg-L™" have kept in
a low viscosity state under the conditions of 50°C and 80°C .AAM retardant acid shows better retardant performance ,and

forms more dense adsorption film on the surface of the rock.
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AN 1.3 TR R AP R R | S 25 R
wnE 7 FnE 8 iR,

%3 SOCTARGERENEERAREE

mPa-s

B/ (mg-L™') 3000 5000 7000 9000 11000 13000 15000

AAM 3 6 9 12 33 60 99
ADM 3 3 6 12 21 33 39

F4 SCTARRERENERRAERFE

mPa-s

JFEHEWEE/ (mg-L7') 7000 9000 11000 13000 15000

AAM 3 3 6 12 27
ADM 3 3 3 9 18

100} ol e
90 _ /2

80r / /./'/./.

01 «

4/

sof
3000 5000 7000 9000 11000 13000 15000
JERWSE /(mg - L)

ZHEH %

1—AAM;2—ADM

W7 S0CTAREFEEREZ ARG EZER

95t ot
s 90 p— —
5 851 / 0/. g
= o /
® sof .

75k -/

7000 9000 11000 13000 15000
JEEWE/(mg L)

1—AAM;2—ADM

K8 80CTTREREREEZAERNZAEE

e AR PN S =YEip ey Aweall SN Ess el A - 133 -

12 3 FI3 4 W] i A 0 3 79 JO o v 1) 34
K, AAM Fl ADM 2% 3R R 1) 26 B 0 i 84 K, ot
WA 9 000 mg/L K LA R, 23 MR BH EEAIG, /N T
15 mPa-s fHFFEASRHE, W& 7 FE 8 Al %0, b
5 GE R T v B A 3 K, AAM R ADM B 28 53 R
() 2% 1 R A 7% T 18 K, HLZE AR TR MR R N
AAM B2 Z 5T ADM

75 80°C 4T , AAM H1 ADM Y 5% o i 766 5
B, T B LR AR AN S B S B i T
GEHEF) AAM FI ADM £ 25 A 2% 11 B e O 4
IR T Wt RN % I HARYE 2 R UE ] APEG—
2400 Y B REAL T DMC.,
2.8.2 BRBR IR FHR

o FE 5 TR il TR P R/ N TR B T 5
M A, DRIk FH PR S i L A (B A — T S5 R
TSR, 8 OV AR A 4 em? K ) 46 4 () 5 R
BN A, R R 28 7 A 30 mL Sl RN
9 000 mg/L ISR FRVES W 55 22 RN, i AR 7 ek B
K 70°C , 8 A A 120 min, 5 5 min i03% 1 K
CO, 1) RFE W THFAT BRSSO o %, 25 S
El 9 B,

& 0 20 40 60 80 100 120
B 8] /min

1—AAM ;2—ADM
K9 AAM Fr ADM A 4% i BR By BR 2 XU

&L 9 AIHT, AAM BRI HGTR 5 s o 1 3R A 1% T
ADM, %] AAM L& ADM HE 5T 3 Hb 75 5 A R 1 &
A % BAEIE SR B E, SIE B APEG — 2400 1) W B8 fiE
T DMC ; MM B 2 B 1] ¥ 38 i, ADML (1) R 25 S 1y ik
RGBT RROE , R W 92 3 7 A A 3R AP L
TREE R WL B T AAM [ R 5 R R S AR S
0P RRALG , 2% I 22 TR 2L A e I R 0 BET PR
A DA R T A 2 T B St f 0 T e
2.9 X SHEFETFEEESHT

FERR 3 Nt B v, G2 el R AE o 2 1T & AR
M ARERA TR MR LGl R BT, A
S GRS N BRI HE T E R A
REW,H X SEOtH F e Hron B R &



- 134 - A AL T

i, ZERANE 10 s,

Olls N llsCaIZP(% 1s Cll 2p
I I '

400
4 k/eV

1—AAM;2—ADM ;3—25 1
K10 AAM F2 ADM By X 44 i 7 6 35 1A

FH &L 10 AT, 25 FUARER T £ 22 0.Ca . C T
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R LUE 2 R BN A A R R AR T R
AT R o
2.10 FFBEFRYERL

FE 20% 138 2 75 1 o m A 22 33 590 T 1) B o o
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(b) 5 AAM GEFRIE R N = 2 &
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HE 12(a) (12(c) ATLAE Y, 22357 AAM F1ZZ
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K LUF B9 AAM Fll ADM 28 53 PRI AR5 IR BDIR A
HBELAT —E PR, UL 2 Fh 200 ) 22 1 iR -
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