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Table 1 Quality analysis of the sewage from the T28 district, Shengtuo oilfiled

Total dissolved solids/ p(Cl™)/ p(Na*)/ p(K*)/ p(Ca®*)/ p(Mg>*)/ p(F*)/
(mg-L") (mg-L~") (mg-L~") (mg-L°") (mg-L~") (mg-L~") (mg-L~")
22 054 13073 6703 1062 540 150 5.9

1.3 REWaRFENNE

Z W TR AR YCR I R S PO 1114 SY/T6576. 2003 14T ™ BL il 3R & Wtk #
5 o/ LIRG W B RIS P K B 2 B 7 i 58, WL REBERE 1.5 h JR7E B3R )% 85 C MER
20 min, 5 HAEE, 2o HE RV-3 547 Fe o 120 v/min,
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WERRRR I 10. 112 mg 5 % T W2 )5 #6220 21 50 mL 2% 0 i, O 1T FP I e 2 220 )52, G il
1.00 pg/LEEHYH BRI RO UEREARIC10 pL 1. 00 wg/L B8 A9 H BRI T — RSN L3l N, S
g R RER T, LA 10 mL AR [ B ik BE (A R Ar VAT (EE 4 1..00 X 1077 wg/L) A B VAR eh 4
AL 20 min, F25E 5 h, 5E EEIIZEOE R I o
2 FR5HE
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Fig. 1 Influence of Fe** on the viscosity of polymer solution Fig.2  Influence of oxidants on the viscosity of polymer
a. mineralized water without Fe?* ; b. mineralized water with Fe?* solution

a. KMnO, 5 b. H,0,; c. ClO,

2.2 KBRS Fe* kLR

2.2.1 Rk EALKIATRIGE P AL Fe' o fHILEMLAE I PR, REEH Fe 52 ek 1 . Bl
B AbK (Fe’* &ri 5.9 mg/L) v o B AR R HBE 4 3 R Ak ( L5 ot AL S % AR R B ) A T
AR P, I3 50 P e 22 b BRI A A K AR B SR 5 0 B S 1500 mg/L, P4 FLZE BE 45 L WLIE 2, f (BT 2
A SE AR A SE A PR | 18 A SRR, BB Fe? " R AT o T e A R 0 B 68 5 A O B i ol
100% B 7= A7 00 2086 WO EE o

2.2.2 bk TR K (Fe’ & 5.9 mg/L) F ol A R BE (14 3 Fiiic 44 770 (4 3 2 ik
phen P PR e = RBERR AN STP) HEAT AL B, I 43 3 F i 26 28 4b 3855 9 7 Ak 7KK SR G 1 B V807 ¢ 31
1500 mg/L, M ILFEREZE R LI 3, H1IEl 3 AT, & FL A5 RIS R0 R AE 20% ~30% , T 8 TE 75 0 76 5 i
TARE , AR HE
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Fig.3 Influence of the concentration of ligands on the Fig.4  Influence of solution pH on polymer solution
viscosity of polymer solution viscosity

a. phen; b. C,H, 04K, -1/2H,0; c. STP
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Fig. 6 Fluorescence spectra of the polymer solution (¢ ( polymer) = 1500 mg/L) (A) and the relationship between

I,/1; and concentration of the polymer solution(B)

a. mineralized water with Fe>* ; b. mineralized water without Fe?*
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Fig.7  Polymer morphology under various mineralized water

A. mineralized water; B. mineralized water with Fe?* ; C. mineralized water with Fe’* after treating
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Effect of Ferrous Ion on Reducing the Viscosity of
Oil Flooding Polymer Solution and Its Mechanism

HUANG Man“, LI Meirong"” , TIAN lanlan”, HUANG Yin*, MA Baodong’, LIU Kun’
(“College of Science ,China University of Petroleum ,Qingdao 266580 , China ;
" Geological Scientific Research Institute ,Shengli Oilfield ,SINOPEC , Dongying 257015 , China)

Abstract The viscosity of prepared polymer solution was increased by the precipitation of Fe’* with NaOH
from the sewage of the T28 district, Shengtuo oilfiled. The mechanism of reduced viscosity introduced by Fe**
was studied by IR, fluorescence spectroscopy and SEM. The viscosity of polymer solution was elevated from
19. 17 mPa+s to 92. 50 mPa-s when treating the sewage containing 5.9 mg/L of Fe’* with NaOH at pH 9.
Fe’* was found to split the polymer chain, weaken the association, destroy the spatial network structure of
macromolecules, and lead to decreasing viscosity of the polymer solution. The precipitation of ferrous hydroxides
from the polymer solution promotes the formation of compact spatial network structure of the polymer chains.

Keywords polymer,ferrous ion,viscosity , mechanism



