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14.03 NH,Cl 200 MgCl,6H,00.36 CaCl,2H,00.001 FeCly6H,00.001 MnCl,4H,0 0.001

(mg/L) CuCl, 0.755, ZnCl,0.1, NiCl,-6H,0 0.02, H;B0O,0.3 1~3 g/L(
0.2%, ¢) pH 7.0~7.2
2.3
231
pH 7 0.1 mmol/L 2
-20°C
232
3 300 ml 25 ml 0.175 g Tween80,
Span80  TrintonX-100 25mBSM R-8
ODgpy 04. 1 0.175 g Tween80 25 ml BSM N1-36
170 r/min 32°C
72 h.
3 300ml 25 ml 0.175 g Tween80 25 ml BSM
R-8 ODgyw 0.4 170 250 350 r/min
32°C 72h.
Tween80 BSM R-8 170r/min  32°C
72 h.
233
- (GC-AED)
PONA (50 mx0.20 mmx0.5 um ) . 120°C
1.5°C/min 270°C 10 min. 280°C (99.9999%))
0.8 ml/min . AED (xfer line) 280°C (cavity) 280°C, H,, O,
5 Hz. 193 nm 181 nm.
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163
Table1l Distribution of main sulfur-containing compounds in 63*
hydrogenated diesel oil before and after biodesulfurization
Main heterocyclic organic Sulfur content (mg/L)
sulfur compounds Diesel 0il R-8 Tween80 R-8,Span80  R-8, TrintonX-100  N1-36, Tween80
Dibenzothiophene(DBT) - 5.3 31 -
4-MDBT 72 2.9 31 32 22
4,6-DMDBT 22 12.6 13.2 13.6 12.3
2,4-DMDBT 5 32 3 2.9 29
2,8-DMDBT 8 34 47 33 33
1,2-DMDBT 15 7.8 8 72 72
2,4,6-TMDBT 6.5 7.1 7.1 52 6.2
Cs-DBT 41 27 285 34.3 24.1
Total sulfur 111 64 73.6 80 61.0
Desulfurization (%) 423 337 27.9 454

Note: Desulfurization=[(X—Xg)/Xo], X and X, are the sulfur contents of diesel oil after and before biodesulfurization,

respectively; oil:BSM=1:1, 32°C, 170 r/min, ODgo=0.4.
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Table3 Distribution of main sulfur-containing compounds before

and after biodesulfurization for different diesel oils
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Table2 Effect of agitation speed on removal of main sulfur-containing compounds
Main heterocyclic organic Sulfur content (mg/L)

sulfur compounds Diesel oil Agitation speed (r/min)

170 250 350
4-MDBT 10.2 3.8 4.2 4.8
3-MDBT 1.8 - - -
4-EDBT 41 18 1.9 2.2
4,6-DMDBT 45.9 232 15.7 16.9
2,4-DMDBT 104 4.8 3.9 4.1
2,8-DMDBT 125 8 54 4.7
1,2-DMDBT 24.4 20.5 7.8 7.6
2,4,6-TMDBT 17.3 131 7.15 6.3
Cs-DBT 135 10.7 6.9 7.2
C,—DBT 10.2 5.8 43 13.6
Total sulfur 261 120 73 81
Desulfurization (%) 54 72 69
Note: Reaction conditions: 0il/BSM=1, 32°C, ODgy=0.4, surfactant Tween80, diesel oil RHS-B3,

using strain R-8, reaction time 72 h.
3.3
3
R-8 1 Tween80
(<300 mg/L)
65% 925 mg/L 41%
3

Main heterocyclic organic Sulfur content (mg/L)
sulfur compounds RHS-B1 Biodesulfurized RHS-B2 Biodesulfurized RHS-B3  Biodesulfurized
DBT 15.0 10.1 25 - - -
4-MDBT 113.9 148.9 50.2 432 10.2 -
3-MDBT 452 55.8 123 - 18 -
4-EDBT 317 425 17.6 14.8 41 1.9
4,6-DMDBT 88.1 112.6 85.0 79.3 45.9 16.9
2,4- DMDBT 106.2 155.6 475 413 10.4 41
2,8-DMDBT 103.8 142.8 63.5 56.6 125 a7
1,2-DMDBT 46.2 60.8 45.0 40.8 24.4 7.6
2,4,6-TMDBT 84.1 62.1 52.2 313 17.3 6.3
Cs-DBT 54.6 417 49.2 40.9 135 7.2
Cs-DBT 92.2 74.8 51.9 18.1 10.2 438
Total sulfur 1550 1363 925 545 261 91
Desulfurization (%) 8.8 41 65

Note: Reaction condition: oil/BSM=1, 32°C, agitation speed 170 r/min, ODe=0.4, surfactant Tween80, RHS-B1,
RHS-B2 and RHS-B3 as diesel oil sample, using strain R-8.
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1) R-8 N1-36
2 . 170 r/min 32°C
Tween80 Span80  TrintonX-100

(3) . 1000 mg/L

925 mg/L 41% 261 mg/L 65%.

1000 mg/L
4 . Tween80
250 r/min 72%.
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Effect of Surfactants on Microbial Removal of Organic Sulfur in Diesel oil
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Abstract: The pseudomonas delafieldii strain R—8 and Rhodococcus erythropolis N1-36 were used to remove the
sulfur from hydrogenated diesel oil. Both strains utilize the organic sulfur compounds from diesel oils with
approximate activities. Surfactants can increase the desulfurization rate. When agitating rate was 250 r/min with
Tween80 present, the strain can remove 72% of the organic sulfur from low sulfur diesel oil (S<300 mg/L) in 72 h.
But when sulfur concentration was higher than 1000 mg/L, the sulfur removal rate of diesel oil by strain R-8 is very
low.
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