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Studies on Cultivation and Core Simulated Test of Bacillus
TP-1 for Microbial Profile Modification
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Abstract: A facultative anaerobic bacterium. Bacillus TP-1 isolated from oil field wastewater could produce
viscous polysaccharide and gas under oil reservoir condition at 55°C.The polysaccharide can produced
5.5 g/L and the output of gas was 22 mL/L. The viscous polysaccharide production was favorable in the
lower concentration of CaCl,, MgSO, and AICl;. The results of core simulated tests showed that pressure
was increased and oil recovery was enhanced by 7.37% after the bacteria injection. TP-1 strain has most of
the desirable properties for microbial profile modification.
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1 MRS
1.1 R
L11 EZRFIFMEE: (
Brookfield LVT), ( Hettich Univer-
sal32R), ( , THZ-22 ); ,

b bl

1.1.2 &E#: Bacillus sp.TP-1, ,
55C ,

1.1.3 EmiARIEFE: 10.0 g, KsHPO,4 5.0 g,
NaCl 5.0 g, MgSO, 0.2 g, (NH,),SO, 5.0 g,

05¢g, 1000 mL, pH 7.2~7.4
1.2 A&
1.2.1 #ENE: LVT Brookfield
,25C, 1# 6 r/min
122 ZHEEEHUED: 50 mL,
8000 r/min 30 min, s 2
, , , 60°C
123 SEFEEMNE: 5 TP-1

55°C 14 d,
1.2.4 ZEEZHMMIK:

>

NaCl Ca® Mg™" Al

250 mL
100 mL, 8 ; 5
, 120 r/min
55°C 5d
1.2.5 AXiESERLLED
(PV); ) ,
0.5PV TP-1 , (55°C)
7 d, s ,
2 FR5W®
2.1 BRI R E A KR R0
TP-1 55C 5d;
(D )
1.0 ~1.5 TP-1 ,
(NH,4),SO, NH,CI NH;NO; , 55C
TP-1, 2 TP-1
, NH4NO;
(NH4),SO,  NH,C1
04 ~0.6

B

x1 AEREN TP-1 EikE KA

Table 1 Effects of carbon sources on TP-1 growth

Carbon sources Glucose (%)

Sucrose (%)

Starch (%) Liquid paraffin (%) Crude oil (%)

0.5 1.0 15 05 1.5 05 1.0 15 2.0 2.0
Biomass (x10°CFU/mL) 1.2 1.6 2.1 14 38 08 13 15 0.3 0.07
Viscosity (mPa-s) 31 42 61 45 115 21 45 63 14 5
Polysaccharide (g/L) 2.5 3.1 53 32 9.3 1.8 3.0 5.1 1.2 0.2
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Table 2 Effects of nitrogen sources on TP-1 growth

(NH4)2S04 (%) NH4NO; (%) NH,4CI (%)
AL SR 0.1 0.2 0.4 0.6 0.1 0.2 0.4 0.6 0.1 02 04 06
Biomass (XIOSCFU/mL) 0.8 1.8 2.4 3.6 1.6 2.8 4.0 4.3 07 15 1.7 20
Viscosity(mPa-s) 38 51 69 71 44 57 88 101 39 48 65 66
Polysaccharide(g/L) 3.1 4.0 5.9 6.2 4.1 4.5 6.1 6.7 32 39 57 59
2.2 BEREXIAFEA KR MgSO, CaCl,, 55C TP-1
0.5 ( 4), NaCl 0.5 ~6.0 TP-1
KH,PO, K,HPO, NaH,PO, Na,HPO,  (NH,);PO,, . NaCl
55C TP-1, 10
, 3 TP-1 , CaCl, 0.5 ,
, MgSO, 0.1 AICL(0.02 )
KH,PO, NaH,PO, TP-1 ( 3
TP-1
23 NaCl fiEETYEMNFTEE KB (g/L) 15, NH4NO; 6, KH,PO4 5, NaCl 5,

NaCl CaCl, 1, MgS0, 0.5, AICl; 0.2, pH 7.2~7.4
%3 BBEX TP-1 EHRE KO LM
Table 3 Effects of phosphates on TP-1 growth
Phosphates KH,PO,4 K,HPO, NaH,PO,4 Na,HPO, (NH4)3PO4 Control
Biomass (x10°CFU/mL) 4.7 2.7 4.2 2.5 2.1 1.6
Viscosity (mPa-s) 98 68 91 66 56 40
Polysaccharide (g/L) 6.5 5.7 6.3 5.5 4.9 3.8
% 4 NaCl 3 TP-1 EHkE KA NE
Table 4 Effects of NaCl on TP-1 growth
NaCl (%) 0.2 0.5 1.0 2.0 4.0 6.0 8.0 10.0 12.0
Biomass (x10°CFU/mL) 3.3 3.6 4.0 4.4 4.1 3.6 3.1 0.6 0.04
Viscosity (mPa-s) 59 63 91 70 73 69 52 26 5
Polysaccharide (g/L) 5.1 6.0 6.4 6.2 6.2 6.0 4.7 3.0 0.2

£ 5 Ca*'. MghF APt TP-1 BHEAE KRN

Table 5 Effects of Ca*", Mg®" and AI’* on TP-1 growth

N CaCl, (%) MgSO0; (%) AICI; (%)
0.02 0.10 0.50 0.02 0.10 0.50 0.02 0.10 0.50
Biomass (x10°CFU/mL) 3.7 4.0 3.9 3.1 4.1 2.8 3.0 2.1 1.8
Viscosity (mPa-s) 58 65 70 60 82 69 61 45 29
Polysaccharide (g/L) 5.0 5.6 5.7 5.5 6.1 5.8 5.3 3.5 3.2
24 REXERIEEKORIE 37C~55°C, )
TP-1 , 60°C ,
35°C~60C . 2.5 EEIE TP-1 KBSk
6 TP-1 TP-1
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x6 BEX TP-1 EHkEKMEM
Table 6 Effects of temperature on TP-1 growth
pH ; 1)
Temperature(‘C) 35 40 45 50 55 60
pH ,
. 8 3.7 4.0 3.9 4.3 46 0.8
Biomass (x10°CFU/mL) y
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. 8.9 9.2 9.2 94 93 27
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g s £ g
3 2 A
ES >
o
(=W
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Fig. 1 Fermentation dynamic curve of TP-1
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= 7% aaaa 06 E
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