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Effect of the cellulose as the electron donor
on the Fe(]ll ) reduction

ZHANG Lei,QU Dong, YI Wei-jie, SUN Li-rong

(College of Resources and Environment s Northwest A&F University Yangling » Shaanzi 712100, China)

Abstract: [Objective) In order to ascertain the utilization character of cellulose by the iron-reducing
microbial from different sources, the experiment was done to find out the difference of cellulose usage by
microbial communities from different paddy soils and the relationship between the concentration of electron
donor and iron reduction. [Method)] The paddy soils were used as test materials from Jilin, Tianjin and Si-
chuan. The effect of the cellulose as an electronic donor on the iron oxides reduction process was studied
with the methods of slurries incubation, paddy soil microbial community anaerobic culture and pure cul-
ture. [Result)] The results show that,compared to control,the biggest Fe([[[) reduction potential in paddy
soil from Sichuan, Jilin and Tianjin was enhanced separately by 10. 5% —16. 0%, —1. 9% — 0. 6% and
5.3% —14.4% when 5—40 g/L cellulose was added; The rate constant respectively increased by 19% —
89% ,53% —96% and 75% —164% and the biggest rate increased by 37% —109% ,41% —79% and 74 % —
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148 % respectively. pH was significantly different in different cellulose treatments. In the experiment of in-
oculating microbial community from Jilin, Tianjin, Sichuan and Hunan paddy soils,Fe( ]l ) of accumulated
changes were separately 341. 62— 493. 87,90. 75— 246. 78,164. 02 —540. 16 and 235. 47 —488. 75 mg/L
when the concentration of cellulose added was 2—10 g/L. With the increasing concentration of cellulose
added, V.. increased. In pure culture of 12 bacteria of iron reduction, four Fe ([l[ ) reduction rate was
20.9% —23.6% ,six the 16. 17% —19. 94 % . two only 9. 64% and 9. 66%. [Conclusion] The max-rate of
Fe(]ll ) reduction increased with the added cellulose,so did the rate constant. The extent increased with the
concentration of the added cellulose. There was significant difference between the iron-reduction ability of
the microbial communities using cellulose. Compared with the process of iron-reduction of inoculating dif-

ferent paddy soil microbial communities, Fe ( [[ ) cumulant was significantly low in pure culture experi-

ment. The ability of the 12 iron-reduction microbial using cellulose was limited.

Key words: paddy soil;anaerobic culture;microbial iron reduction;cellulose
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Table 1 kinetics parameters of Fe(l[l[ ) reduction in slurries incubation of different cellulose concentrations
ke ﬁ?f?(?. Ifﬂl(zf Logistic J7 &% Logistic model parameter Vo)
Soil Corien[ralion a b c R? (mg+ L70d™D)

0 5.755 1. 862 0.338(100) 0. 980 0.487(100)
SC 5 6.673 2. 826 0.401(119) 0.976 0.669(137)
20 6.673 3.099 0.485(143) . 989 0.809(166)
40 6.358 3.578 0.639(189) 0. 996 1.016(209)
0 7.863 4. 850 0.370(100) 0.977 0.782(100)
5 7.786 7.201 0.567(153) 0. 994 1.104(141D)
I 20 7.912 7.747 0.649(175) 0.991 1.284(164)
40 7.717 8.258 0.727(196) . 988 1.403(179)
0 6.043 1.768 0.326(100) 0.999 0.553(100)
. 5 6.741 2.717 0.571(175) 0.981 0.961(174)
20 6.913 2.658 0.592(182) 0. 965 1.022(185)
40 6.362 3. 060 0.862(264) 0.999 1.371(248)
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Fig. 2 Effect of adding different concentrations of cellulose on Fe([ll ) reduction in soil extracts anaerobic culture
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Fe(Il) 2 & (B8 o) 435 M 341. 62 ~493. 87,
90. 75 ~ 276. 48, 164. 02 ~ 540. 16 % 235. 47 ~

488.75 mg/L, H JL.SC.HN By K Fe( ) &
U (B8 )ik 3] 488~540 mg/L, 1 TJ KRS+ 1%
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Table 2 Kinetics parameters of Fe (][] ) reduction in soil extract incubation under different cellulose concentrations

we EPHERPUREMRE/

ﬁi%gﬁﬁ gr L) Logistic Jy #2824 Logistic model parameter Vo / Ty /d Fe([ll )@Jjg?{/%
Microbe Cellulose “ b . R? (mgeL 'ed!) ¢ Reduction rate
2 341.62 116. 89 0.171 0.994 14. 61 6.5 45,22
JL 10 428. 25 38.33 0.215 0.993 23.02 5.2 56.69
20 493. 87 28.35 0.219 0.996 27.04 4.9 65.38
2 90. 75 8. 391 0.083 0. 987 1. 874 4.6 12.01
TJ 10 140. 81 16. 15 0.112 0. 981 3.943 5.0 18. 64
20 276.48 31.19 0.116 0. 996 8.018 5.6 36. 60
2 164. 02 15. 20 0.232 0.996 9.51 4.2 21.71
SC 10 498. 27 15. 65 0.127 0.996 15. 82 4.8 65. 96
20 540. 16 16. 55 0.175 0.994 23.63 4.5 71.51
2 235.47 172.4 0. 160 0.979 9.41 7.0 31.17
HN 10 416. 57 76.08 0.141 0.998 14. 68 6.3 55. 14
20 488. 75 93.94 0.209 0.998 25.54 6.1 64.70
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Table 3 Kinetics parameters of Fe([l[[ ) reduction in pure incubation under cellulose addition

- 1 vk R/ Logisti o
Bafjfcﬁzum ! gﬁf:}ﬁl%ﬁzg/ Logistl)igc mgdje'il*:z;zfﬁeler (mg -‘f“ﬁ?/' d=hH T‘/’:‘X F?L%Jc]fc{/fit/c%
Cellulose a b ¢ R? ’ '
1X-a03 32.73 6. 04 0. 059 0.971 0.483 4.6 9. 64
1X-a06 71.82 6.08 0.075 0.963 1. 347 4.4 21.16
JX-a08 10 32.77 11.18 0. 054 0.993 0. 442 5.3 9. 66
JX-al2 64.93 6.41 0.053 0.963 0. 860 4.8 19.13
I1X-al7 67.66 11. 38 0. 039 0.986 0. 660 5.7 19. 94
SC-a04 76.68 9.41 0.187 0.971 3.585 3.9 22.59
SC-a09 54. 87 10. 57 0.067 0.983 0.925 5.1 16. 17
SC-all 63.22 5.83 0. 057 0.959 0. 899 4.6 18.63
SC-ald 10 62.55 7.77 0.171 0.943 2.674 3.8 18.43
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