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Table 1 Physicochemical properties of aerobic fermentation raw materials

HL§HR(EC)/ kA AHHLIT TR
SRR R pH & (mS/cm) (MO /% (OM) /(g/kg) (C/N)
Raw materials pH value Electrical conductivity Moisture content Organic matter Carbon to nitrogen
(EC)/(mS/cm) (MO /% (OM) /(g/kg) ratio (C/N)
Municipal sludge 4.17 0.79 61.70 469. 39 5.38
Rice husk 6.73 1.23 9.25 821. 82 50. 72
Sodium lignosulfonate 11. 34 35. 40 20. 98 496. 08
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Fig. 1 Trend of physicochemical properties in aerobic

fermentation of different treatment groups
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Fig. 2 Aerobic fermentation processes under different
treatments groups
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Table 2 UV characteristic parameters of humus in aerobic fermentation process of different treatment groups

LHMEMES S UV characteristic parameters

LiATE TR

Sample No. SUV Ay, Eys0/Eges E sy /E gy Ags0-400
CK-0 0.392 6.798 0.629 30. 230
CK-3 0.324 8.303 0.633 22.259
CK-10 0. 346 7.208 0.598 23.752
CK-24 0.372 6.517 0.628 26.741
CK-45 0. 269 7.196 0.607 18.946
S5-0 0.414 3.494 0. 504 35. 143
S5-3 0.418 3.454 0.527 32.482
S5-10 0.367 3.422 0.516 27.473
S5-24 0.389 3.391 0. 530 27.324
S5-45 0.395 3.520 0.527 27.250
S10-0 0. 385 3.762 0.472 32.758
S10-3 0. 465 3.516 0. 486 36.902
S10-10 0.488 3. 475 0. 470 37.547
S10-24 0.528 3.538 0. 485 37.429
S10-45 0. 554 3.636 0. 495 38. 256
S15-0 0.482 3.720 0. 483 41. 828
S15-3 0.578 3. 541 0. 483 46. 548
S15-10 0.614 3. 475 0.478 47.276
S15-24 0.574 3.501 0. 491 41. 065
S15-45 0. 559 3.542 0. 499 39.901
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204 (a) Changes of total phosphorus
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Fig. 3 Aerobic fermentation process of different treatment groups
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(a) Changes of phosphorus forms distribution
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Fig. 4 Aerobic fermentation process of different treatment groups
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Effect of Sodium Lignosulfonate on the Transformation of Phos-
phorus Forms during Aerobic Fermentation of Municipal Sludge

LIN Huanyun'?,HU Zhanbo'*"* ,CHEN Qiuyu'?,XUE Yuyang'?,ZHENG Yukai’

(1. School of Resources, Environment and Materials, Guangxi University, Nanning, Guangxi, 530004, China; 2. Key Laboratory of
Environmental Protection (Guangxi University) - Education Department of Guangxi Zhuang Autonomous Region, Nanning . Guan-
gxi,530004 ,China;3. School of Environment and Energy,South China University of Technology,Guangzhou, Guangdong,510006,
China)

Abstract: Aiming at the problem of low conversion efficiency of insoluble phosphate to available phosphorus
in traditional municipal sludge aerobic fermentation process,Sodium Lignin Sulfonate (SLS,denoted as CK,
S5,S10 and S15,respectively) with total material mass of 0%4,5%,10% and 15% was added in turn to ex-
plore its effect and mechanism on phosphorus speciation transformation in municipal sludge aerobic fermenta-
tion process. The results showed that the addition of SLS optimized the physical and chemical properties of
the pile and promoted the conversion of Humin (HU) to Humic Acid (HA) and Fulvic Acid (FA). At the
same time,SLS could effectively improve the content of Olsen-P in the pile. The results of Hedley phosphor-
us classification showed that the proportion of Available Phosphorus (AP) and Medium Available Phosphor-
us (MAP) in total phosphorus in S5,S10 and S15 treatment groups was 58. 48% ,54. 36% and 49. 35% . re-
spectively, which was much higher than that in CK treatment group (32. 15%). The correlation analysis
showed that Moisture Content (MC), Electrical Conductivity (EC), Organic Matter (OM), Humus (HS),
FA,Carbon to Nitrogen ratio (C/N) and HA were the main factors affecting the accumulation of Olsen-P,
which were positively correlated with water-soluble phosphorus(H, O-P)and sorted by correlation strength as
C/N,EC and FA. In summary, the addition of SLS in the aerobic fermentation of municipal sludge can im-
prove the phosphorus availability of the pile. The transformation of phosphorus forms is mainly achieved by
the chelating ability of SLS's own functional groups and the improvement of the humification degree of the
pile.

Key words: municipal sludge;aerobic fermentation;lignosulfonate sodium;humus;phosphorus form
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