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WE . KR hE R A%k LA s B £ 6 =Kk B, FKRECR 5 R F PR 9 R AR I 7 M Bh e
(HPAM) 8% L5 H R AW A E5m,f BB RS IRARE £, ARKRSD A, RHELENED, K
ERA MBI AR, D RH B (AM) 2- 7 W Bulie L -2- 7 2k 3 8582 (AMPS) | 1- 7 b Bt 2L -4- 7 2ok & (AMP)
AR SRR R R R R B NaOH R 64 &k 77 ik, it AL S R A4, B & T —fr & o T 20 849 AM/
AAN2/AMPSNa/AMP (4% A RAH A) . STHFEN T REMWA LR 45T EHPAM e &tk ak . £ RAW, Re
My AE TR & K AMLUAMPS  AMP #9482 5 5 4 20% ~21%.7.5% ~ 10%.0.1% ~ 0.5%, £ 451 K4k %
K.S,0:-NaHS O 4% f.=F f A ek vieobk 36 B2 3k (Va-044) & 34k &R 269 0.01%, #7456 51 KR JE 9 2°C, A 4545 7 F
FEE A E bR ERFH02%, RoW AN FRAET SR AENGE ) F AL T F 5T 569 HPAM,
1000 mg/L 89 a4 A 75k " IEN B S E R TF IR A 112x107° um?, Yo HPAMAK 53x10 7 um®, R A& 2 S IRk 45 R
AL, AR R E T RBA4 A6 R R I HPAM 3 4.2%. #th BAMh A WA 2 I R NGE 7%, 32 3 R0k

WG E S ER TR EE kb ENSAITL, B9F£K4%20

KRR MR PR R A s RICK s KPS H
B935S TE357.46 HERFRIRAG : A

R W aRIM AR R P R 2 ) 7
FARZ " FEARLER PN E ) Tk A s T
19954F, HHlT, © 58 e —2h )2 r k) i H L JF
WREE AR Z YT A 22 . H—2h 2,
TIRMZ B D & RIS B R B e ARG
SEVEAR 22 S B E A 0B S MR (100x 107 ~
500% 107 um’*) , B %R A E N EC . i HE
()i o3 i A 7K A SR T s e I (HPAMD 7E AR5
B RN 2 B A PRI 9 [R]85 [T, R =2k
THZ R KB RS YRR KRB R IEA
W B i W Oy =, R S B H R Hh T K 1Y
IRMEF 3 R 5 KA = AL (5200 mg/L, He
i Ca™ Mg BT E R R 50 mg/L) |55 (pH
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O BT HUERRE 7 5 Tk Bl 5 A 4 1 3 g U HA 2 7
W, — e R AT K A A PR Y
A, 4N N- & W5 JE N e Bl (NP ) X6 2R 2 0 ik 1R
PAAE BRI TR G W FRE R BUss e (1S
O FEET PR, BRI A 4 95 58 i A A, A
AT A ZE AL . IREERAIL G W& A S ou RS
F, AR AR H a1 T iR
%, R B A - I -4- HH DR R (AMP ) BLfR
FIAMPS . AM LA | SR HIZK %5 3R 75 NaOH 7K fiff
M)A W il A A S, A = R
Eh I AM/AANa/AMPSNa/AMP (5% N R EW)
A FEEEILE D) . Horf, AANa NG R 44
HH 2R G I IR B 141 280 NaOH K A 5 2 1. 38t
EEREILIRX AW A 157 F A5 T3RAE , IF e HL
AR 7§ 5 1) HPAM, X EL P T PRI RR R & Y100 %5
TERE

—(CH2—C|H9a—(CH2—ﬁZH-)b—(CH2—;H-)C—(-CH2—;H—)d—

0= o=¢ 0= 0=
||\| H;C— J|:_CH3

CH, ?Hz
SO;Na

El1 BEWANSTEERRER

1 5By

1.1 RN

PR (AM) , 04l , T RS R fk 22145
RN 7] 5 2- TR0 T i 3k -2- FP L PN T 52 (AMIPS ) it
BRARE (K.S:0:) AR 2 4M (NaHSOs) , - 14l , [
AR AL 20 A BR A R 5 1- DI It 5L -4- Y SR i
(AMP) , 4l 98.7%, 1 il 5 15 280 — 55 P9 DK nae ol
R (Va-044) , 3 A4l , RO E B R R A BRA
F);NaOH JREK SN B, o Fral, BigRlhr T 44k
B B0 A4 FR 2N 71 s NaCl ,CaCl, \MgSO., 43 #r 4k, i1
T IR Ei 3K R A BR 2 w5 W A K SR I e
(HPAM) , AHX 43 F BT 829 2.5% 107, [& 5 5 90%, H
E AR PRAE 2 7] B /K, Na (KR vk
J& 238 mg/L, HCO: . CI", SO, [ it 12 ¥k B 53 51 A
536.81.64 mg/L, L 950 mg/L, B [ KPR H- R
G W BC G 75 K, 9746 BE 5200 mg/L, Ca’* |

Mg Bt e B R 50 mg/L, B H R PR FEBEA Ul , 42
RN BE R R o B S 5 H 5 BERLE K A BE 950
mg/L [ NaClIA s 4075 /K 4L 20 g/L, Ca™,
Mg*" &5 5 R FE R 50 mg/L 1Y NaCl ¥ U ; A5 40 IR
THT, FEE A Sl M DT 5 A A R e 4 — a2 L
il , Z B 9~ 10 mPa-s; N AL, A Sefb sl R
FRC R AR, HAAR22.5 cm, KEZ 10 cm, AX0E 5B
R 40x 107~ 800x 107 um?, Zs b A1 I K22 ; T %
BB RN TR D BB A ARG 20D, 7813
PEARNE R ZAE T SR FmRE TR &, &
72525 em, KEZA 10 cm, ARBEF 100x107° ~
300%10° pm’,

LP3200D Hi ¥ K °F , 18 [F 3§ Z F| 7 4 A1 ;
SYD-2560 12 [CAh 11, b 5t ¢ B A e LR B 45 A7
FRZA 7] s Milli-Q Integral 10 #157K 22 4%, BR oo % PHIH
FHE A () RATE ; 101-AB R HVE R 5K
THRFE , KA R BR A W s FW-100 &5 77
REMYRRAL, LS KR E8 AT B 23 B s DV-IT Pro+
Zh 1T, 22 [ Brookfield T2 3L 56 28 4N )  H IR IR &
FE5, £ H Coy XA B AR s PET1/2
P 2R 45, b e 2 36 B A BR A
MCR301 AR, 2 A A (L1 ) 7 52 A FRZA 7 5 800
MHz A% i Fe PR B A, A e (A0 BHEE A BR A
Al QY-C12 ZUIRER A W UKil%e & , VL R LR
HRR A
1.2 XWHE
1.2.1 F44% A(AM/AANa/AMPSNa/AMP) ¢4 %) &

KK W 5 FE NaOH /K i 5 i 4 B4
YA, S BIFRIC— 2 T A PR 2 . AM L AMPS F1 1
il AMP SR I 25 B 7K b i 28 50 00
Jii , FI NaOH 35 1 pH {4 7~ 10, Il A—E &
(R BE L RS I SN R, FE 5 K TR R 0 ~20°C L il
A B A RA 20 min 5 E R VK. 17 1R
SRR — 52 5 (1 Va-044 5%, 5 min J5 PRI
fi1] S T I A — 28 2 Y K,S.05 NaHS O, i . 4k
S TWNEE A R W= ey A VAT B U P O B VR LN
RETHIRAES WD SO A Y 8. FF
BB RN TR AT R R IR R = RS, BUE R
Yt FiK i 10% ~ 25%1E A NaOH ki ik
FraEhr o B /MK % B E T 90°CHERT TF K% 2 h
J&  BEHET OB RE R 4y A5 2R A A TR,
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SRR A IS K PR SR S MR a5 S PEREVEAY 677

122 RA&MA>TFLEMEIE

I A% Bl I 3% T DR RAE R A A 19y T4
. BUE AR MR E Y A BT DO,
SRIGAE TV B, ARG L PRI 335 {3k
H:'H NMR £ °C NMR &35 , R RS 5 B R AE 3R
G AW THEH
123 XRDHEEFN

I E A FE T RAE W AR T i 3R
NLZRE B2 A g T R LR Y A S R,
TE K PRI H K90 FH 55 43 i HPAM AR A% LU A
fho XTHOPEM TR A% A R HPAM Y3 G Pk
Mt AR e AR R ARE S AR RICR N FHPERE

(D ¥+ & o KW E X #E GB/T
12005.10—1992 2R P 4 Bk e 43~ 1 0 . TR )
FH 2 EQ 0 B T 500000 5 85 0 R VR ) T 22k ), 8%
JE YRR AR, BUR RIS AR [1] =K M,
(KX, K oMK H LK =9.33x107,a=0.7;[7]
HRHERE, mL/g) AR AW R T My .
ZE A 1 mol/L NaCl /KA , S84 i i e i
4 0.25~0.30 mg/mL, Il & 1 30C .

(2)FWBHEE . RIS T /K e il 5 2 VR 5y
5 /L R AW W, P TS KRR 1 g/
LW . 60 5T BT YR 6 7' il 45°C 1Y
ST (a2 R G W 3 W BE 0 D A2 1978 I 45
T HEAT) , I DV-II Pro+ 26 BETHIN & SR Wil ) 2=
SRZEE

(3)3uE N+, FIFHPET1/2 i BN il R 45
W7 9 o R L i K BL il BT Wk B 5
g/L R A YRR, P B 15 KRS 1 g/L
FIVETR . 1038 100,200,300 g 5844 v W o st
(8] 21 22 o3, VTS U8 PR

(4)¥EFhPERE . R AINIHTE K B ) o vk B2 oy
5 /L R A YRR, A 15 K8 AR
43 9 B 200 ~ 2000 mg/L VAR . F ] DV-II
Pro-+Z FE 1T 22 A BEVA VR G R B, 22l 2 1 —
JERFR ML

(S)PrEhPERE. RAVGHLLE /K e il 5 2 vk By
5 g/L WRA VIR, PR BTSRRI
T T A vk O 1 /L AR E 3 51k 950 ~
10000 mg/L [ . A DV-11 Pro+Z# B3 1 5 5
BN EE R . AR LR 5 01k

J& 4 950 mg/L R 16 X L, 22 T 86 B 1 BE R Bt
WAL AR K AR LR

(6) Mt AR e e . R F B3 /K e ) o ke P
h5 o/L WRE WIS, PP BT KR A B o
RN | /L IR B RIS MV TR E T 45°C
REFERPHEIGZ . FIH DV-I Pro+Z & 1
SEAN A AL ] N VAR BRI S B W i 2
Xof Eb L 225 R B B S B AL TR DG R I 2K

(D PASYERE . R I 15 /K B il o 2 R 55
5 gL IR AW W, B KRR 2 g/
LAY # . A MCR301 348 1S B AN [ 55 1) 3 R
LB S AN S 22 BE BT VIR AR k. B
PIRE R 0~ 1000 57, TR 2 45°C .

(8)TEARES . WELE A D LR PR A
YIS TAE A DT BT TEA BB R FR ki R A
YIREARE ST . MR BE S50 T, SR i i) ]
HEABER T IR, e AREikar, R
T /K B R R A 5 /L BB A IR R, 5
P37 75 K B H 750 ~ 2000 mg/L AR . FIHZ
RS A WKk &, 78 45°CF T B A A0 3h
SRS, HASIRINT DB RSSO B T O IR
o FH LS 2 hy DR R ) 23 5 RO T R R
YK e A O LB IR BRI 208 B % A
MGiE K e sk AR T AR B EUE ; 73 A 3.0 PV
B BRI, 10 SR TGS R B R S B L A
BH S ZBFTEA 3.0 PV L5 K, 10 S 1 ALE
B R B TR AR R B R F . TEARR
0.2 cm’/min, FEAIRE LA RBER, EE IRE
IR Y F R T 4/5 09 F ol 3 0 A TE D87 &2
0.5 MPafif , R EWIERGA R AT HEAMBER TR

(9)BRIMAL R o 30 3 000 2 2y AU 0K 31l 52 48 v
RGPy BT A SR TR R R A R LKV AR . R
FBE K ECH] S @/L RS DR, FHE
15K H B2 1200 mg/L. FIFHZIHER AW 9K 3
B EASC )RR A O IR AL . BRI
T OB RAR D B AU IR L 3 EZS 2 hy DI
SE TR S J5 B A O AR R T5 K DU E 5 0 )
FLBRARFRURNS 325 5 5 DU SR 0] 5 AR RS
T ARG S I A T 45°C TNk 24 hy i
A I57K, 277 M 7K IE ] 98% , /K R4,
HA 0.6 PV IG5 1 AR 15 7K 3047 I 2%
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JRIR, 27 O 7K B URGR 31 98% , DR S 06 4%
W IC SR I A IR R A B BERIBCREUE . 1
AGH K 0.2 cm’/min.

2 R 5THE

2.1 HEBMERS MR

O3 T 1 S PEA 5 A W UK A Y — I
bro BHEME , REW TS, LR A K
BB R AR T R T KO B EL R D Rk
R, BEVANI TRZEBRSEEm ., 17
AM JF B B 20% ~ 21% , A& 5l Rk &
K.S:04-NaHSO; . Va-044 7 HL{4 5 5 #2504 0.01%1)
U, 5T R AR & 5 R DL K s
BT R E YR o1 FOUEL B A ug A
TRy, B ST B AR
2.1.1 e EikmE

] 2 A A 791 S DO T o7 LA R T 0 00.2%
G R GR IR 1 CRIAMET , DIae S i & xf
BYE S FEAERILE 1. NE 1 ~4 00,
Wiz AMPS A K, RE Y 77+ i B N
JEU/N S SO T AMPS (1) & R,
ST W N 5 %) A5 BEL 85007 R 8 S P ) 7 el HE TR T
A5 1 A 2k J LR, A R T 1 i
T, G BE RN ; 24 AMPS FH i = I, ik 1R R A
7K A AVE A KA B e SE R B, 33
KL TR, B TN, BRI
ML 2 5~ 9 1] I, , AMP BAA i M 0.1%38 %
0.5% , MIEE (1) 057 BEANAE A5 2R A W0 0 43 1/ N R 14
i, i AMP BRI T 0.7% )5 , BA Ytk

Rz1 AMPS.AMPMEX B EWSHBIH I

S AMPS I AMP it /10" PR/
P B/% /% ’ (mPa-s)
1 5.0 0.3 2445 33.6
2 7.5 0.3 2587 36.9
3 10.0 0.3 2502 34.1
4 15.0 0.3 2267 283
5 75 0.1 2424 334
6 75 0.5 2513 34.1
7 75 0.7 2358 315
8 7.5 1.0 AR
9 75 2.0 REY R kA%

Az, SR RKEEESTENE. 2 AMPS,
AMP BYHIER35R 7.5% ~ 10%.0.1% ~ 0.5%H} , 58
AYHA BT R MFENEE
212 FABE

F P12 R DL R 2 B 79 S TR e o R R
43%10.2% I BE 1A AMPS 1 AMP il Ky 7.5%F1
0.5% M 25T, A ROV iy e A5 | &I R 2°C.,
PG R IREE , RA Y 7 F 5B B R Rl %
KB REZ 0CLLT , REWI 73 F i RIEFEL,
RS IR LI F RN K. BEis kiR
BE S PR LA AR A, B R 28 1k R 5L AL i A
O FEREWAX R, SRS VR
JE i AR, SEALAE B 5 | & 7] KoS,0s-NaHS O, 4= A%
L RS , S BUR G RN JE BORE IRAL, A
J5| K&K Va-044 KRETE 2S5 R, NI SRS
L7/ li0E e A

2600

2400

2200

2000

FhE5yF-H M,/ 10°

1800

1600

1400

1200

-3 !l i é ; ; ; 11
Sk E/C
B2 SRR A IR 5 T R

2.1.3 4B Ao

] 52 5 | e 0 TRLEE (2°C) AT BE LR AMPS |
AMP (0 7.5%H10.5% ) B 46248 F |, BE 56 R 5] 5+
P9 FH 2 W] A 8001 SR A A 1 1 RN
PENS f R 2 T L BERE AL R I A AR FEA T R
BT S R FREA BOs A A
ORI 7 A S8 TR A Y BV e G g R
BEAIS) o B 4% B8 500 S VO B it o7 AR O o LG K
0.2% M}, RE W BHATH = oy = W R B, il g R+
WAF G A KR SAT ML AR E SY/T 5862—2008( 4K
AR AW ARZR) (i 48 R 7 5 2R KT
2). BARM L IEHN FOAE R TRIABED A WTE
ABETTS
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®2 HEEBFMENRESYWSHNZMN

S /% W10 fﬂ@’%’ ST
0.05 R R i
0.10 RECRER G B
0.15 2517 37.3 2.214
0.20 2458 36.9 1.125
0.25 2235 33.6 0.985
0.30 1820 28.5 0.854

it FiR A NS EE , RA Y A MR
5N AM, AMPS . AMP [ Jii 5 43 805 51 by
20%~21%.7.5%~10%.0.1%~0.5%, 52455 | k1A
% K.S,0+-NaHSOs, Va-044 [ B 1k 24 5t & 4 5
0.01% , BEFE RS S N BEEIN 2 o PR BB B 119 0.2%,
VIG5 LI N 2°C,
22 HBYIMEHRE

HERAY AR 'HNMR 5% E (WL 3)af L, 1.4
2.0 ppm Ab 1) XU U AT — B 04 4 1) U1 Je e O
Y CH, 5 CH I B 1, —F BV IR g 2: 15
F 6.6~ 7.8 ppm Ak (14 B4R T P A e (1 NH,
FINHD ( Hi F NH, 5 %5 D,O 283 i 777 A=) 119 ot
T ;3.7 ppm b U K AMPS Hi -5 il iR Sk A R 3%
CH. 1) Jiz 105 5 2.6 ppm A 114 AMP H NCH; 1 it
Tl

H 340 A (9 °C NMR 1 & (WL 4) 7T,
179.5 ppm b A 14 VT J& T T4 45 F4 T T A Bk i C=0
SEFY C, 17 182.9 ppm Ab AU T & T F-AE L5 A4 rh TN
TR AN C=0 S5 44 (1) C , 3 W 43 B i 32 1 9 NaOH
K figE R R, ) FH R 43 T ARURT HE B SR 5 K i

6.70:

W 4.00

8 7 6 5 4
273 28/ppm

E3 BEY AN HNMR ER

B 28 ERTAR, 3% E R R I AAE AM L AANA . AMP-
SNa LA 2 AMP &5 4 BT R IE UG, B G 1= 0
FHHHEY AM/AANa/AMPSNa/AMP PUJCHEER Yy

1 1 1 1 1 1
200 160 120 80 40 0

2 3i F28/ppm

4 BEHYAKIEC NMR 15K

23 HEYIEMHEBEITEM
231 EbMEAR

RA W A M6 4> 75 HPAM 1Y 26—k i ¢
ML S s GV R 2 I A W
HE NS, 7E 200~ 1000 mg/L f X 8] N , B4
Yy A F1 HPAM 1% 25 B AH >4 5 Bl o T/ vk P 3 R =
1000 ~ 2000 mg/L I}, 54 A B RE e 1 /Mg A%
T HPAM, XiEH THERGY ARG FL4Hhs]
AT /D) AMP LR LR 7S 0 B 1) ) 35 fig 44
R AW oy R PUE M PR RE , (115 57 FRESESE N
MIRERAL T HPAM R &Y, FEAK T 2 F ik )

AR

160
HPAM

120
£

80 1
£ REWA
i
¥

40

0

0 500 1000 1500 2000 2500

REY RS/ (mg- L)

&5 BEY A FIFES T HPAM )
FHEE—e P e R 2k
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232 Hbse

T T K R SR A W 5 W80 1) 2 I PR 7
T EK I A S RS R AR 2 S B
BT (Ca" Mg %) & B AR A9 Na ™, i — 2 im
TSR A5 W SRR 2 ) R4 A T, (A5 3 54 4 s il
B, A A R FRBE A, F 8 R, Rl 6 AT L,
AW AR 2 T HPAM FO %6 815 58 R Y Bt 2
WAL EE B RS . AR IR AT, R A
A WY FE AR B R 5 T HPAM, 24816 10 g/L
i, G4 A FTHPAM (1% 5 £ B 553010 40.36%
H129.78% . BAY A5 T458H 1) AMP gk
BT HRIELH , AMPS (—SOs FE A, A « fi 5 3
A 071 P A e > G LA (X BH 19 i 2
AR P97 — 5 FEJE L RAIK T 43 0 1) e il A
JE  BORE B OR B R T HPAM,,

120

90 F
ES
g REWA
Eﬁ 60
bl
3

30T HPAM

0 . . .

0 3 6 9 12

R AL/ (g L)
K6 &Y A MR HPAM R {3
ARG R
233 AT K

AW EAMGEE A7 IR, T EEAE IR
IRESEAF T R 2 — BBt El . R A R 55
T HPAM ZEBLLLIMRE 45°C JRA S R &k ih
5 (S R TN 12 =i 58 1 B | B = R S

120

100

S 80 f
AAl 60 L
=
= 40 F
& HPAM

20

0 \ . . ,

0 20 40 60 80 100
FALIN ) /d

K7 REY A S HPAM BRI R Of B R BEE AL a] 1922 1k

AR RN ESE REW AR E 1T dE MR
FElREAZE . 214k 90 dJF , AW AR HPAM W% ¥
B R0 00 63%H140% ., AW A BALBEFEI-
R Y SRR T, L 32 141 B AMPS (%) U 3
LK AMP B R A BELI 35 BT I i, — e R - mT o]
Hokfi . KINBEIRERT, REYANBRES
PR T, BE H IS
234 AETMA

REWY AR HPAM IAF R RS A i 2 an &l 8
FIiR o 3 B B RS Bl A B 1) () G T FAI
T B VI ARRR B R . AN B UIERT T, R
Y15y FHESR I SE , ARk B 1282 8080, Bh R
K. REY AT EHINER , RS R AW 0 T8
(BT PR RE , IR FRESE SR LR ME IR Ay BY
DI ET , BEY A NRERAL T HPAM, Ffi%E 5
PIHRE I, AW FHE e MYsE, B
JUTF—30, & WA I 77 22 Bt 25 85 D133 2R (1)
BRI, MRS UHEET R AW A 15
N F1 2515 T HPAM, JiL [ 7T AMPS Hl AMP LA 1)
(7 BN BEAR TR A W o FHEM DL I HERE . F
BRAGEEN, BEY ANFPER L, AT
PRI B ARBRNIR IR RCR ™

10° y— 180
!
1
S 1150

1

U
e ¥ 120 £
< Hd

[=¥
E 90 E
Ex =
=
W& 60 3
|
Pl kp&
' {30 ¢
¥
10 Lsasttth e 0
10° 10" 10° 10°
¥y

S — I s MR — YA ) 25
1, A ,HPAM;2, & 5 A
K8 AW AL HPAMBR A AR Mk

235 EANREA
TEMSE 1500 mg/L RAH) AT A2 75
TR A AR, AR D7 Bl E A AR AN 1] 9 fir
TRe TEBEZ A 256.32x107 pm’ A O HPEA RS
Y1 A AR D) T v AR S IR A AR 2 Sl g BH
1, R EYREE UG A E SR /N 80 5
JE S KRB B, T IR ARG RRAIG, DL SRS
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WA O v (R I B B, (A AR ) B — 2 i
JE I REARG R R NIR I 8 o Bl A 0B 1B R B
R 145.26% 107 um?, RS WU FN Ji5 227K R B B
FEJ7°F 6 W BUE W & SR A Wi i AT vl 3 i i
BBERMNA L. MA0BEREE 122.33%107 pm’
i, A RBYRBUG , R 2ERE E T BAAAET
6, RUREGWHERAAEZB BRI A O R
FE. YR, 51 1500 mg/L B9 AW AR A
1915 1% R TR T 122.33% 107 pm’ ~ 145.66x 107
wm? 22 [8] , B ]S4 134.00% 107 pm? VS ] v
ABBEE TR,

PR R v, I ot Uk EE A 750 ~ 2000
mg/L A4 A FIHPAM (] 1 A B B R TR (I
#3). MEMET , REWANTEABER TR
ik T HPAM, R R G W A WiE AR LT
HPAM. RE&Y A F5IA T HA AL AMP H
T, B4R = R AW 4 FHE R BUsE i PR BE , (545490 F

0.15

S e
(e) —
> %)

A JE 71/MPa
=
ES

HAR/PV
N EE 20 BB 5, B 107 pm?
B9 1500 mg/L ARG A BTSSP i)
A ST AR 1725 i

®3 EAWMAFHPAMRIH LW ALHENSBEZE TR

BERO PR, B S oS 2 S8 i AT A, A R T
T L A R AL
23.6 Iihak

UK S B 25 5 (L3R 4) R B FE MR SR S H
HT,REWATNREREYIRRIE 15%, 1L
HPAM (5 4.2%, TEAHFERICRIETR T , REW AW
Jo R AR 350 mg/L, 192 TR AL 30%., R
AW A SRR = Y AR T Y e A R S LA RE
AR T ILE AR T, 24 5 SR A R i s
F TRl AR B 2 45 SR R I AW A 1 Fh
PERCT, AT A AP M BRI AR . T BRI, B
G A TR KR 282 R S IR &
B AT T AR

R4 BEEYATIHPAMIKH LG I RITER

FIBCR%

BUEAREE BB Eh A

0 1 2 3 4 5 6 7

AEABERTRY(107 wm?)

AR IS
(mg-L7) =AM A HPAM

750 100.13 151.69

1000 112.54 165.87

1250 120.38 178.93

1500 134.00 190.28

1750 165.55 223.10

2000 22047 253.04

b paNy?
el (mg-1") (107 wm*) FES/% kg sk HolE Py
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PR R 0.2%. BAY A RBLEL MR
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BRI 112x107° pm’, KRR FH ORI LR 45 5 3%
BT, PLER AW A AT H K BIRER 2 RISCR 15% , FEAH ]
FHAE T RS 15 F HPAM 5 4.2%., YiEh B4
Yy A TR BRSO TR AT BB TR, $5 R R MCR I
L 15 TR P R AR Rt &
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Preparation and Performance Evaluation of Salt-resistant Polymer for Oil Displacement in the Type II Oil

Layers
HAN Peihui
(Research and Development Center for the Sustainable Development of Continental Sandstone Mature Oilfield by National Energy Administration,

Exploration and Development Research Institute of Daqing Oilfield Company Limited, Daqging , Heilongjiang, 163712, P R of China)

Abstract: Polymer flooding in Daqing oilfield has shifted to the type II oil layers with poorer physical properties. As the
conventional partially hydrolyzed polyacrylamide (HPAM) for polymer flooding is prepared with clean water and then diluted with
produced water, more polymer powders are consumed, leading to worse recovery factor. In order to reduce polymer consumption,
improve the injectivity and effects of polymer flooding, a salt-resistant polymer with high molecular weight, AM/AANa/AMPSNa/
AMP (named polymer A) , was synthesized with acrylamide (AM) , 2-acrylamido-2-methyl propanesulfonic acid (AMPS) , and
I-acryloyl-4-methyl piperazine (AMP). By optimizing the synthesis parameters, polymer A was firstly co-polymerized in water and
then hydrolyzed with NaOH. General property evaluations for polymer A and HPAM with the same molecular weight were carried
out. The results showed that the appropriate preparation condition of polymer A was obtained as follows: 20%—21%, 7.5%—10%
and 0.1%—0.5% monomer dosages of AM, AMPS and AMP, 0.01% initiators combination of K,S,0s-NaHSO; and 2,2’ -azobis [2-
(2-imidazolin-2-yl)propane |  dihydrochloride (Va-044) dosage for total monomers in quality, 0.2% chain transfer agent isopropyl
alcohol dosage for total monomers in quality, 2°C initiation temperature. The salt-resistance, thermal stability, visco-elasticity and
injectivity for polymer A were better than those of HPAM with the same molecular weight. The lower permeability limit for polymer
A of 1000 mg/L was 112x107 um*, which was lower than that of HPAM by 53 %107 wm’. Natural core flooding experiment results
showed that the enhanced recovery factor of polymer A was 4.2% higher than that of HPAM under the same consumption. Due to
the better thermal stability, injectivity and higher recovery factor, polymer A was suitable for the efficient development of the type
II oil layers in Daqing oilfield.

Keywords: type 11 oil layers; sali-resistant polymer; recovery factor; Daqing oilfield





