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WE ATHERKLZREHBNAMEDFRHEAR, #TERIFNEE, MEZERREBEKPIHER —#KRIER DHS, &%
7E 4 Geobacillusstearothermophilus, 5 5 I # B Hp Bk 1% — #R & B iZ B SR £ KW SMNIR & SL21, 24578 4 Bacillus licheni-
formis, ZE R ¥ DH8#1 SL21 BYZLIL 1ERE  FEMRAE T MIKMARHFIT T M . MHREL I, Bk DH8 1 SL21 AEE BRI LL EEH S5
7124 0.0239 s/m#10.0332 s/m; E#k DH8 #1 SL21 43 Bl it R B B&{ 19.02%F1 26.08% ; S 1H 1%/ #r R BB #% DH8 = E &
fi# Cio~Coy M IEM IR IR, TT F #k SL21 = E &R Cio~Cory N IEMIIR IR, £ DHE FN SL21 FEfR S, CZ BIRE S =2 H L ALE N T
5.33%7%1 11.00% ; #I#R L UG R BA , B #k SL21 FE £k DH8 BIIR M E 5 54 7.11%7H0 5.50%, LRE S HTEHINER SL21 B&
TR it e TEFRIS 4L T MR E DH8,
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Experimental evaluation of the microbial oil displacement
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Abstract In order to apply the technology of the microbial enhanced oil recovery in the Longhupao oilfield of Daqing, a series of
experiments are conducted in our laboratory. Two strains of microbes are considered in the experiment. The endogenous microbe DHS
is screened from the Longhupao oilfield formation water, identified as the Geobacillusstearothermophilus; the inoculating microbe
SL21 is selected from the strain library, identified as the Bacillus licheniformis. Their emulsification property, degradation ability and
oil displacement efficiency are studied. It is shown that the specific capillary numbers of the DH8 and the SL21 are 0.0239 s/m and
0.0332 s/m, respectively; the viscosity reductions of the oil are 19.02% and 26.08% after the applications of the DH8 and the SL21.
The linear Alkanes in the C;;—Cy are mainly degraded by the DHS, and the linear Alkanes in the Ciy—Cs; are mainly degraded by the
SL21, but the short—chain n—alkanes before the Ci; are both increased by 5.33% and 11.00% after the applications of the f{DH8 and
SL21. The physical flooding simulation experiments show that the oil displacement efficiency of the SL21 and the DH8 are 7.11% and
5.5%, respectively. Therefore, the oil displacment performance of the SL21 is better than that of the DHS.

Keywords microbial enhanced oil recovery; performance evaluation; gas chromatography; physical simulation experiment
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Fig. 1 Core displacement experiment device
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B SR AR B TR, T S pHL A R TSR T (E ARG LA
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H IR, B o REAS Bl e FL R S48 , 1) T B 7 1 e
W Bl . Fe K I E A AN IR EE (RIS, 17 & T 1 26
FEA — R R . AR K T 0 R A A A B A
PTG PR = A A Wy e T s R AT FLIRVE A AT 42
e PRI 5 T 0 ) 4 o 2 IR e 4 A R R v AR A A
— SR F W, 3K B SR BB — AR BB K AR Y
FHEE  BEREHE M SRR, RE R LR e, M T &
B AR Wy 1 TP SRR AR R A W I 25 A T, BT LA
FHZEBE T TH 5k 77 H9 LA, B LGB A B0 R Im VR FH A 1
4@ A, DHS 9 LB A48 0.0239 s/m, i SL21 A9 L
EEHCN0.0332 s/m, BB E IR IR RERLLT .
I, TR SL21 A B H 4 BES# T 7 DHS,
x1 KERNYESH

Table 1 Physical parameters of microbial fermentative liquid
e EIE il R/ HBER
Witk pHHE , .

(mN-m™) (mPa-s) (s*m™)
=H 7.68 67.477 0.92 0.0136
DH8 7.31 55.322 1.32 0.0239
SL21 5.75 43.979 1.46 0.0332

2.2 EYXFERMMERBE D

H AT B, S Py ml DI ik A AR e it v v
1) BT A, R B A 2 T P 00 L AR D vt DT k38 v
Tl B JEHCR R, S T RS A R DR A R
FRBE T, A R LAk Iy 285 B R it S Dt vl ) 288 B A T U
FE S EERANR 2 R . SEG A, DHS A SL21 KBl S5
JH 12 VIR AT e LRV, 00 LRV 8 2 40l R 2.10
F11.37 mPa-s, FHXT T IR0 ZS B 5300 B AR 79.419% 71 86.57%
IXFRRERE R 322 IR R VE R, inA= P m &
PEFI AT AREAG K S K 7, KO8 B O/w BUFLARWE™
W 280 B R BE R AT 5 53— T, B e AR R R v DA i
Ry — T YR, EL A e i L ek A R T DT o8 D vk 6 B R A1
DHS A1 SL21 4351 JFL I 26 BERR AT 19.02% 41126.08% ., £
I A6 S B R VR T LA R A [l VR F 0 25
W FAAVE R R TR fRAE L, SL21 I FL AL R At e 1 3458 T
DHS.
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Table 2 Efficiency of microorganisms in reducing viscosity

of crude oil
" FhE/(mPa-s) FEZE% /%
FULIE R FRYER REMAEA
=H — 10.20 — —
DHS 2.10 8.26 79.41 19.02
SL21 1.37 7.54 86.57 26.08
Il 52

2.3 WAEMERBBEREE NS

A TE AR AR R R A% L) S B R i Joe
JE ek it Ry TR ) IR Ak B 0, o728 D 2 43, DA TG S B
il S L B R I S A R 0 T X T I R R S S 1
IMPATSAETE DT, W AL A . SEER 2 R 2
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Fig. 2 Variation of relative amount of n—alkane
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Table 3 Basic parameters of the model

O K /(107 wm’) DI% Sl %
D-1 133 30.19 83.38
D-2 118 30.69 87.49
D-3 128 31.00 85.48

AT X R 4 H SRR EE A R B 2 A, BREER
RO 0.85% , T TASAIZE 7 d#0 IE 3G 300 oK R 401
M SRR AG B4 i, R TSRS A Rl K IR e
W IR SRR B4R T A D Sk 43 A VG TR
P E BYVE A BR s 761 A SL21 FI DHS Be g ik # vy, ol TBE2E
TS AR R S W R B, (R ISR i P AR
IR EEAR N 2205 7 d #k 3SR I Z IS, SL21 A1 DHS B SRR
PR SRR 3R 7.96% F1 6.53% , SL21 F e & R i % 1w T
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Table 4 Results of oil displacement experiment

OGS RREDT EARPY KIK%  MAEMBIETEAI%  RSOKIR%  RBERFERUCR% AR %
D-1 2 — 48.22 — 49.07 0.85 —
D-2 3%S1.21 0.5 49.91 50.85 57.87 7.96 7.11
D-3 3%DH8 0.5 49.23 51.35 55.58 6.35 5.50
3 #ip (91 SKMWAgE, ShHE, ZFE5e, 45, — PRI IR R R A0 1 L 7L

1) PIEEE R DHS AN B #k SL21 1 % T pH {E A3k
1 % AP A AN RV RR BRI, 80 FE (A 34 A AN R R s L
BARE SL21 1) & B IR BE 1155 T 5 A% DHS

2) AR T D ) B VR FH AT L4y S LA FH A
fEAE T, FLACREZEVE 5 T A B 26 VR, SMIR B R SL21 B
BhAE SR T IR VR DHS AR 61

3) DHS8 FE B C~Cor W BERE , SL21 A Co~Csr
WREIE A E AT RRERE o 2 A AOARRR B AR S s 1

4) 2B BRI SE I ARAT AMNIR B PR SL21 A IR 5%
K7.11% , N IR A% DHS 19 3KIMRCE K 5.5% .
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