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Abstract: In order to optimize the aerobic composting process, accelerate the composting effect, and reduce odor emissions during the

composting process, This study used a mixture of cow manure, tobacco dust, and sugarcane bagasse as substrates, and added 2.5%, 5%,
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7.5%, and 10% of the total dry weight of the substrate to phosphorus tailings as treatment groups, respectively. No phosphorus tailings were

added as a control. The physical and chemical properties, nutrient content changes, and odor emission characteristics such as ammonia
(NH3) and hydrogen sulfide (H»S) during the composting process were studied. The results showed that compared with the control
treatment, the addition of phosphate tailings could reduce the bulk density of the compost by 3% —10%, reduce H.S emissions by 50%—
74%, decrease the comprehensive odor intensity by 2.8% —74%, and reduce EC values by 1% — 8%. It significantly improved the
germination index (GI) of compost seeds by 26%—34%, exchangeable calcium by 4%—-60%, exchangeable magnesium by 8%—-37%, but
increased NH; emissions by 2.8%-52.8%. Overall, the 7.5% addition has the best effect, reducing H,S emissions by 74%, decreasing odor
intensity by 5.3%, increasing GI value by 32%, and meeting the organic fertilizer production standards for ammonium nitrogen (NH:-N)
and heavy metal content. Research has shown that the appropriate addition of phosphate tailings can effectively improve the structure of the

heap, reduce H.S emissions, and decrease odor intensity, which helps to improve composting efficiency and quality, and achieve the

harmless and resource utilization of industrial and agricultural solid waste phosphate tailings and cow manure.

Keywords : phosphate tailings; aerobic composting; odor emissions; composting quality
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Table 1 Key physiochemical properties of composting materials (mean value+standard deviation )

ZH( Parameter 4% Cow manure 7K Tobacco residue I B Sugarcane bagasse /21" Phosphorus tailing
£ 7K fE Water content/%" 77.69+1.53 12.86+0.42 39.14+0.83 —
pH* 7.9320.12 5.17+0.08 7.09+0.06 7.40+0.04
SR EC/ (mS-em™)* 1.8320.01 9.90+0.02 0.29+0.03 3.48+0.02
JAETN/% 1.9620.01 1.6420.01 0.28+<0.01 —
T4 AL W POS/ %" 1.52+0.07 0.74+0.02 0.1320.01 9.16+0.04
AR K.0/%" 1.3+0.05 3.47+0.02 0.1320.01 —
HHLIT Organic matter/%" 40.46+1.31 76.18+1.92 92.40+4.29 —
S Total carbon/%" 23.47+0.76 44.19+1.11 53.6+2.49 —
TRA L C/N® 11.97 26.94 191.42 —
A% Exchangeable calcium/(g-kg™)" 6.64+0.09 12.40+0.06 0.93+0.03 9.03+0.19
AZHPEEE Exchangeable magnesium (g-kg™)" 2.59+0.01 4.27+0.08 0.15+<0.01 0.88+0.05
S Total As/(mg-kg™)" 1.66+0.62 1.41
SR Total He/(mg-kg™)® 0.01+0.01 0.12
ST Total Ph/(mg-kg™)" 3.33+0.67 27.64
SV Total Cd/(mg-kg™)" 1.07+0.34 0.34
S Total Cr/(mg-kg™)" 12.55+2.13 20.11

K42 Size —

95%<200 H

R TR
Note: “fresh weight; " dry weight.

I %56 B Oxygen supply device

—— S{RREE M Gas collection port

WE 58 4% Temperature sensor

{RIEZ Insulation layer

W7 Aeration screen mesh

i
&/\ T BB [T Leachate outlet

B 1 AR R S r 451

Figure 1 Schematic diagram of the composting simulation system structure
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during the compositing process
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Figure 3 Daily and cumulative emissions of H,S,NH;3 and comprehensive odor intensity levels during composting process
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Table 2 Nutrient content of the compost materials at the initial and final period

F£43 % & Nutrient content s} 3] Period T1 T2 T3 T4 TS
BAETN/ (g-kg™) Ytk 16.26+0.12a 16.35+0.51a 15.42+0.09a 15.17+0.14a 12.89+0.43b
freZs 27.78+1.40a 25.77+0.87b 25.48+0.43b 25.08+0.58¢ 24.75+0.12¢
FAAAL 5 P05/ (g-kg ™) W 8.75+0.81d 10.030.23c 10.98+0.02¢ 12.98+0.14h 14.74+0.03a
R4 13.28+0.11e 14.59+0.12d 15.86+0.08¢c 18.56+0.42b 19.68+0.17a
AL K0/ (g-kg™) Witk 21.30+0.13a 21.71£0.41a 21.10+0.12a 20.49+0.21a 21.01+0.04a
fe2s 38.63+0.09a 38.10+0.52ab 37.54+0.71bc 36.25+0.52¢ 35.47+0.81c
JFE4) Total nutrient/% Fapi 4.63+0.23¢ 4.81+0.82ab 4.75+0.19b 4.86+0.13a 4.86+0.21a
fraZS 7.97+0.21ab 7.85+0.13b 7.89+0.76ah 7.99+0.12a 7.99+0.73a
e AT ) Bk m A ) 25 57 1 25 (P<0.05) . Rl
Note: Different letters within the same line indicate significant differences among treatments (P<0.05). The same below.
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Different lowercase letters indicate significant differences among treatments (P<0.05).
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Figure 4 Changes of exchangeable calcium, exchangeable magnesium, and organic matter content during the composting process
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Figure 5 Changes of pH value, electrical conductivity,ammonium nitrogen, germination index during composting process
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Table 3 Heavy metal contents of the initial and the final compost materials (mg-kg™")

JGZE Flement HF 48] Period Tl T2 T3 T4 T5
S Total As Wtk 1.66+0.61a 1.53+0.52a 1.48+0.68a 1.25+0.73a 1.12+0.41a
B4 2.78+1.02a 2.14+0.92b 2.86+0.41a 2.39+0.58ab 2.30+0.68ab
SR Total Hg Witk 0.01+0.01a 0.01+0.01a 0.01+0.01a 0.01£0.01a 0.0120.01a
& 0.02+0.01a 0.01+0.01a 0.01+0.01a 0.02+0.01a 0.0120.01a
SV Total Ph It 3.33+0.71a 3.70+0.42a 2.69+0.62b 3.58+0.75a 2.24+0.48h
52 10.80+2.12a 9.37+1.76ab 7.26+1.73b 7.98+1.91b 10.87+2.52a
SV Total Cd WG 1.07+0.31a 1.29+0.47a 1.30+0.42a 1.05+0.28a 1.09+0.41a
B 5.140.77a 4.330.12b 3.17+0.48¢ 2.91+0.41d 2.22+0.22d
S Total Cr Wi 12.55+2.12h 13.37+2.35h 13.48+2.05h 18.13+3.17a 12.85+3.04h
B 25.22+2.08a 21.65+2.45h 21.61+2.69h 23.15+2.52ab 23.12+2.75ab
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