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Table 1 1The initial basic properties of raw materials

fHRER FKRRI% - A% EFR/% /% W/(mgkg') HA(mgkg')  KAmgkg') Hi(mgkg')  H/(mgkg)

1578 74.18 62.25 4.85 31.05 10.70 0.28 7.58 33.00 79.50
FEFT 11.61 81.72 1.08 42.14 — — — — —
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Fig. 1 Dynamic change of nitrate nitrogen mass fraction under different factors

Ky HEREHRILIS , 5 15% FEFFBCEEAHEL , 5% RS AT IC LU A S RUs B U8 I T 50%. X2 Ay, AR
TG VRE EARTEAT & A, 5% R FFIC oAk RO R 2 S0 R B B 70 B0, %0 UE Y e o A
MEAL NSRS TSR B8 WK R R (B 1(b) , #54b BEAE A2 16 15 Je HEAL i
PR S AR R B W 255 . HE ABRLHrED, 5 om>3.em>15~20 cm. XN, Kby
R A TR AE FF A W 0 i R B2, AN RE S o A W b AR S BERE IR . NI T2 (8 1(0)) »
Y IS R S Ak B 2 1) R 2 U i B AR I R 25 e LR >R ORI > R 6 d e B . X nT RE
S, BRI T A SR PR AR 0, IR T A U A A 3 A 2 R B Al A
BT AR RS s MEE 6 d BAL FEATIHIAL T IRERA T A AR H A N B S RO R BL . H
WERCIS 3, B T e 2 e o PR, DB e A R R RO B, R AL R W]
AE B H
22 HFRSARESEITEN

Hi P 2 m R, HE R B 2 U e BORE R SR BT S R AR . EMEAC 0], FRr g i H T
AR LY, A A R P R R AR R B R, & U TR NH N B TR R, K
B, AR R BN W N, RS NE T A B T s . ZJE i THEAR A HLYE R A T &
A0 B I AR oK, P EONH AN A s/, b s e B 0 A TR R S T NH, $5R PY
M 2(a) B, A [RVREAFBC HE 2 1) HE AR B 25 05 o o0 BOfe e W I 22 5, EL BB 36 5 AT T LU 38 i e
o X, MERSL BBl G R AT C LG 30T 4 o, e (A S8 AR 20 008 Jon B 71 s A 400 R R
Wk, e TSRS AN, ARBARRAT AR SRR & BT 2, KW RE
S0 fH 5 em RiAR B9 82 25 AU 0 MO R B e, HOB HEIE I N B S AR R R OR, A
4.43 g-kg!, Gl EAHILFEAR T 81.46%. A [F] Bl T. 20 2 18] 25 A0 B ik 43 B0 1k i 4 T ) W 22

=~ % —=—5%FEFT =~ 6l —=— 3 cm = 6l ——ffE6 d
Iy —— 10%F5FT o —— 5cm o —— H L
A —— 15%FEFT o —— 15-20 cm o —— B
& 4 = =
R R X
1] i I
=, Juc =
& & &
Ka Ka ka
kod kod E
ol e o ) o
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
A [ /d Hif )/d i) /d
(a) NRIFCLL (b) RFPhitz () NRIFHL T2

B2 TRAEETHSARESRHEEL

Fig. 2 Dynamic change of ammonium nitrogen mass fraction under different factors
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Fig. 3 Dynamic change of total nitrogen mass fraction under different factors
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Fig. 4 Dynamic change of organic matter content in the heap under different factors
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Effects of auxiliary materials and turning over technique on dynamic changes
of C and N of sludge compost in northwest arid areas
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1. School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China; 2. School of Agriculture, Ningxia
University, Yinchuan 750021, China; 3. Engineering Research Center of Efficient Utilization of Modern Agricultural Water
Resources in Arid Regions, Ministry of Education, Yinchuan 750021, China; 4. Ningxia Engineering Research Center of Water-
Saving Irrigation and Water Resources Regulation, Yinchuan 750021, China; 5. Suide Soil and Water Conservation
Experimental Station of Yellow River Conservancy Commission, Yulin 719000, China

*Corresponding author, E-mail: tanjl@nxu.edu.cn

Abstract In order to solve the problems of high nutrient loss and poor maturity in sludge composting in arid
area of northwest China, a large-scale sludge composting experiment was carried out to study the effects of
auxiliary material parameters and turning-over technology on the dynamic' changes of C and N nutrients of
compost during the composting period, and then Topsis analysis was. used to screen the optimal treatment.
Results showed that when the ratio of corn straw was 15%, the total nitrogen loss was the smallest, which was
3.67%. The nitrate nitrogen content of compost increased continuously during the composting period, while the
ammonium nitrogen content increased first and then-decreased. At the end of composting, the content of nitrate
nitrogen and ammonium nitrogen decreased with the increase of straw ratio, which were 0.99 gkg™ and 0.78
gkg ', respectively. The organic matter content of compost increased with the increase of straw ratio, and the
organic matter content of 15% straw increased by 10.08% and 6.61% compared with that of 10% and 5% straw
respectively. The C/N ratio of compost showed a W-shaped change trend during the composting process and it
decreased with the increase of straw ratio at the end. The seed germination index (GI) increased with the
increase of straw ratio. When the ratio of corn straw was 15%, the seed germination index exceeded 100%.
Topsis analysis showed that the optimum compost treatment was T7 (15% straw ratio+5 cm straw particle
size+conventional turning over), which might be a suitable strip-stack composting method for arid areas in
northwest China. The results of this'study can provide theoretical basis and technical support for sludge window
composting in this area.

Keywords domestic sludge; window composting; organic matter; total nitrogen; parameters optimization
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