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Effect of Alkali Solids Amendment on Sewage Sludge Aerobic Composting and

the Potential of Related Products on Infertile Soil Amelioration

CAI Han-zhen', NING Xi-cui’, WANG Quan', ZHANG Zeng-giang', REN Xiu-na', LI Rong-hua'”*, WANG
Mei-jing' , Mukesh Kumar Awasthi'

(1. College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Environmental
Monitoring Center of Yangling Agricultural Hi-tech Industry Demonstration Region, Yangling 712100, China; 3. Key Laboratory of
Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, Yangling 712100, China)

Abstract: Aiming to evaluate the influence of alkali solids amendment on the sewage sludge aerobic composting and to declare the
potential of related composts on infertile soil amelioration, sewage sludge and sawdust mixture were amended with straw biochar, hardwood
biochar, fly ash and lime by 10% addition ratio in dry weight during the aerobic composting process; finally, potential of the related
composts on the infertile soil amelioration was investigated by pot experiment. The results showed that the alkali solids amendment could
prolong the thermophilic phase, and promote the composting material heat inactivation. Addition of straw and hardwood biochar facilitated
more than 21. 65% and 18. 16% organic matter degradation. During the composting, the compost pH decreased at the beginning and then
gradually increased before reached values of 6.78-7.33, while the fly ash and lime amendments could lead to higher pH values in the
beginning stage. The alkali solids amendment reduced the salinity of the compost with final products EC lower than 3 000 pS+cm ™. The
addition of straw and hardwood biochar could increase the total nitrogen content by reducing the ammonia loss at the beginning, while the
fly ash and lime amendments would result in ammonia loss in the beginning stage. Despite the composting variation, the contents of nitrate
increased and the ammonium salt content decreased gradually. The biochar addition can accelerate the nitrate transformation while the fly
ash and lime amendment had slight inhibitory effect on the nitrate transformation and plant germination. The pot experiment revealed that
applying compost products could significantly improve the brassica growth, Cu and Zn micronutrients accumulation since the compost

addition could increase the soil organic carbon content, as well as soil N, P, and K contents. Compared with the non-amended compost,
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the alkali solids amendment could slightly reduce the Cu and Zn micronutrients accumulation, while the fertile potentials were acceptable.

The study indicated that straw and hardwood biochar were more suitable than fly ash and lime as compost amendment, and the related

compost products had great potential on infertile soil amelioration.

Key words: sewage sludge; alkali solids; amendment; compost; soil amelioration
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Table 1  Basic properties of compostable materials
e FEAT 2% A IR KR AR AJE RER/
Zn/mg-kg ™! 18.63 +0.09 19.65 +0.11 28.79 +1.01 ND 42.75 +£0.24 756.01 +£8.34
Cu/mg-kg ™! 12.17 £0. 10 20.79 +0.17 12.27 +0.53 ND 7.59 £0.32 266.10 £13.02
Pb/mg-kg ! 0.06 £0.02 — 37.34 +0.13 ND — 27.12 +1.15
Cd/mg-kg ™! — <0.001 ND — 0.37 £0.04
C/g-kg! 644.10 £2.05 674.72 +2.14 ND ND 546.27 +1.46 439.21 £3.30
N/g-kg ™! 7.13 £0.06 2.62 +0.30 ND ND 1.72 £0.07 20.39 +0.60
pH 8.86 +0.13 9.76 £0.22 11.67 £0.07 12.38 +0.04 6.75 +0.01 7.08 +0.03
EC/mS - em ™! 0.54 +£0.01 0.48 +0.01 1.25 +0.02 1.59 +0.13 0.13 £0.01 0.20 £0.04
H,0/% 0.10 +0.03 0.12+0.03 0.52 +£0.01 0.17 £0.04 13.38 £0.06 55.38 £0.31
BET/m? -« ¢! 235.23 36.31 ND ND ND ND
TK/g-kg ™! 11.54 £0.07 6.73 £0.05 0.57 £0.01 ND 2.09 +£0.30 5.28 £0.13
TP/g kg ™! 2.07 £0.06 1.38 £0.04 0.05 +0.01 ND 0.16 +0.04 2.60 +£0.15
1) —ZRRARAM | ND 7R A A
%2 FREEMEEL LR

Table 2 Initial physical and chemical properties of different compost
e - EC | B ﬁLﬁfﬁ %ﬁ,l N %('ZE':(?I /ai%iﬁ?l

/uS-em /g kg /g kg /mg-kg /mg-kg
Xif iR 7.20 531.50 448.94 18. 68 24.03 10. 22 45.90
10% 5 FF 5 6.93 579. 30 468. 44 17. 46 26. 83 24.02 18.05
10% REA IR 6.85 641.50 471.52 17.02 27.70 22.35 23.47
10% IR 7.57 1030. 50 406. 46 16.77 24.24 16.74 9.58
10% £1 )X 7.83 1791. 50 405.43 16. 74 24.23 18. 14 9.58
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