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Abstract;: The characteristics of formation water are important factors to study the basin evolution and heavy oil distribution.
Geochemical studies can facilitate the exploration of heavy oil which dominates the oil reserves in Liaohe basin. Based on the
test of formation water and isotope analyses of western depression, the geochemistry and origin of formation water are dis-
cussed in this paper. The total dissolved solid (TDS) and chemical compositions are controlled by the buried depth. The forma-
tions water shows vertical flow. The differences of chemical compositions of formation water and characters are related to inten-
sity of surface water injection in different areas and local formation water flowing characters which are main reasons of crude oil
bio-degradation. The isotope analyses also show that surface water injection is much stronger in Jinzhou, Huanxiling and Lenji
areas. The different cycle characters of formation water lead to chemical conditions and crude oil bio-degradation. Surface water
leaching is the necessary condition of degradation heavy oil development.
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14 EeAG AR ik s ) TR R Ak 28 g T i K Y b B
o FE. AR W R i T XA i R B Y 32 R
(Braun and Burnham, 1990; Wenger and Isaksen,
2002; BASFAREE, 2009). 2E YR A 2 AE — 2 1 75 b
IR 25T R AR Y o TR I 1l )2 K Ak 2 B 9 By
TR 3B 2 T RT3t 53 A1 114 it

SEFWCAR R BT L VR A b Y S IV B i R
AR TT R IR AL 257 70 Fr R, DA PG &R 141 f 7K 1k
P50 H AT BEBAS [t A1 Xt 2 7K i Ak o
FRAE 8 A [ 2R A A b J2 K R IR IF S
J2 KA 27 37 X8 D T A A L A1 %) 52

2 HbJZIKHBERA R AL

DURR Z A 1) A 27 28 R S HL A (R e Ak
) AR E AR B RS Bh 1 45
. TEIAE B R A 1 R L 2K S LA R
A5 5 e A8 40, TR AT 3 2 b 2 K A2 RRAE
T BRI AR AR AR ) 2 B (Bachu, 19955
ML, 20105 PRBEHLEE, 2012).

ALYR] 2 b PG B MTRE T 5 = R K Ak A 4L
Cl” JHCO, ™ 1 Na™ R £ (G& 1) AR HE I bR 4325, 1
J&FNaHCO, 1.

Vo U B A 3 B WAL (total dissolved solid,
faiFx TDS) \HCO, . Na' +K" f1 Cl” & &4 5N
4.886.6 mg/L.1 686. 0 mg/L., 1 482. 6 mg/L F
1326. 0 mg/L(F D). #5200 0 F 34 B0 L5/
F 5000 mg/L, pH fH— MK F 7, )8 FIL0 L1
B K.

FHE T 207 Ca™ Fl Mg W 24k i $e 3
FLIPRAFFRAE (<X50 mg/L) , Horp v U B b = B AN
—BehJZ K B -3 Ca™" W & F Mg i —
BEMAE LGB

KEBAFE G A BB 7 LA HCO, ™~ b L HH 4
Kl CIAE CLlm-SO, > -HCO, ~ Hr [y A % & 5 8 ik
50% (B D JLFFr A FE Y SO AN & /N T
25 %0 s 5 AH A AR = 1) SO W B AN,

(HARE A VI B = B /K45 Fi ik
R AR 2 A TR T (rb U B
YW=k HCO,” >Na® +K" >Cl" >S0,> >
CO;"” >Ca™" + Mg, Vb B W — B AR B A
(b T 7K AL 2 4 4 A T X8 HCO; ™ >Na™ +
K'>Cl" >C0;> >80, >Ca’" +Mg*" . [R it =
AR = R TR AL T K B Sk B A R T
PRI YR A AN A, X 5 E NS —
A o i A BH 34 B A ) J2 6 T 7K A2 2 K
225 AR G 2258, 2014) , PUAR 0 v A ]
JE7 T KA 2R A B B S 22 S S it R K )2
AR B 1 ] b A R 2 1R 7K A2 B A3 B AR X
M R T R K 1) YR ).

R T S BBk gE X 2K ) SRS SR,
Gt 7RI B Bedth R KAk 2 4l (BT 2). A
Bl 2 ] B, M2 /KEHEF (K + Na' +
Ca*" +Mg"") B & 25 Fh 1 B 148 7l & HCO,
TS AP A7 il RS R T 398 G o M U B % b )2
KA A B TR ) s 42 T B S 5 12 07 B 45 A
FH S TRIEE s 52 et )22 7K 722 o A 32 1) 4R S R B (Na ™/
Cl  IRPRAR Jit 2280 TE45 2 B8 AN K CRG IO <5
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Table 1 Formation water chemical composition of Eogene members in western depression

T H YU B =B B B RKEAL
Ca®*(mg/L) 38.30 47.38 13.00 28.70 27.00
Mg* (mg/L) 33.9 43.3 28.8 11.7 40.0

Na'+K'(mg/L) 1482.6 1598.9 1392.0 1351.8 1117.5
HCO:(mg/L) 1686.0 2102.8 2307.0 2170.8 1416.6
COs*(mg/L) 108.8 132.6 146.0 163.8 105.3

Cl(mg/L) 1326.00 986.00 579.60 621.60 868.97
SO (mg/L) 113.6 146.8 93.6 68.8 85.9
HCO:;>Na'+ HCOs>Na'+K"™> HCO;>Na'+K™> HCOs;>Na+K™> HCO;>Na'+K™>
A TE K>CI>SOs> CI>S0>COs> CI>COy>S0.> CI>CO7>S0.> CI>CO7>S0./>
COs">Ca*+Mg™ Ca™+Mg™ Ca™+Mg™ Ca™+Mg™ Ca™+Mg™
TDS(mg/L) 4886.6 4886.1 4513.6 4396.0 3928.0
Na'/CIE R 1.18 1.66 2.60 2.16 1.28
SO/CUITT R 4L 8.86 15.60 15.96 12.16 9.86
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Fig. 1 Triangular diagram of formation water negative ion

composition in western depression, Liaohe basin
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Fig. 2 Variations of formation water average chemical composi-

tion with depth in western depression, Liache basin
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Fig. 3 Variations of formation water chemical composition with depth in Shuguang area, Liaohe basin

20
O | % sk .
ok | F fimE e
i Ve SIES H.Graighffksk -7
-40F | O i el
S pTr X o .
— 6ok . O
g ® il Oé}‘ﬁg +
a -
< 80 -7
el 0"
-100 7
Wk 0T
120 F
14077
-160

S
6"°0(%0)
B4 PUEBIMIEE 2K S E R FE R

Fig. 4 Relationship between formation water hydrogen iso-
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Fig. 5 Relationship between crude oil density, colloid, asphalt and formation water salinity, ion in western depression
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