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Effects of C/N on aerobic composting process and product quality of ce-

ramic-enriched vegetable wastes
ZHU Ying', MEI Juan'’, ZHENG Ao', CHEN Quan', WU Jiao'

(1. Department of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, Jiangsu, China;
2. Jiangsu Key Laboratory of Environmental Science and Engineering, Suzhou 215009, Jiangsu, China)

Abstract: The poor structural properties of vegetable wastes are not favorable for their composting process. In this study,
the effect of C/N on the aerobic composting process of pottery-enhanced vegetable waste was investigated by using
pottery as a structural conditioner. The experiment was set up with four treatments, adjustment of C/N of vegetable wastes
with cornstarch. The initial C/N of SP1, SP2, and SP3 were 15, 20, and 25, respectively, and the C/N of SP4 without
ceramics was 20. The results showed that SP4 above 50 °C lasted only 2 d, SP1-SP3 lasted 8-16 d. Ceramic pellets are
beneficial to vegetable waste compost warming, which can significantly accelerate the composting process. SP2 had the
fastest and highest warming speed and temperature, above 60 °C for 4 d, and the degradation rate of organic matter was
21.82%, which was also significantly higher than the other groups. The final pH of SP1-SP3 were 8.46, 8.19 and 8.00,
and the EC value was 3.85, 3.78 and 3.79 mS - cm’', and the C/N was less than 14, of which the final seed germination
indices of SP2 and SP3 were 101.1% and 91.4%, respectively, which reached the requirement of decomposition, and the
GI value of SP1 was only 56.7%, which was not fully decomposed. And SP2 and SP3 effectively increased the total nitrogen
content of the products compared with SP1, and the final total nitrogen content was 1.42 and 1.55 times of the initial value,
respectively. This study showed that vegetable waste plus ceramic compost with initial C/N 20 was the optimal condition,
which was conducive to accelerating the degradation and stabilization process of organic matter, and the high heap temper-
ature could ensure the safety of the product.
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Table 1 Physicochemical properties of composting

materials

wCETR) wCRZED
- IR . .
R Moists Total carbon  Total nitrogen A% Lt

oi1sture
Material content/ content/ C/N
content/% . B

(g-kgh (g-kg"
IS 79 35.8 3.2 11.4
Cabbage
B 52 34.8 3.5 10.1
Lettuce peel
EE 7 28.6 2.4 12.0
Cattle manure
EAK M 9 46.7 0.5 97.3
Corn meal

VE  BKERIE T YN I S AL A S B TR i &= .
Note: Moisture content was based on wet mass of material; Total

carbon and total nitrogen content was based on dry mass of material.
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T, £E R H A 25 7 b B — AN R AR
15 FF 7 A 10 JC 8 T80 — /> AN 45 49 42 oK 7K 36 HE AE A4
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PRUBIARL X ] DU B8 D 40 A 35 il o) L 7
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HE BB IG 152 B A [R] Rl R AW 46 7 K 3R, 4
HEf 4 AR IRIER C/N, Hodi 5 43 5] SP1.SP2,
SP3 Al SP4,C/N 4354 15.20.25 F1 20, SP1~SP3
PIGIE 2 15% IR, SP4 AN LS. H5F
Bz fivds g Sy il 2 R E AL b 3:5:1.6, SP1.SP2 Al
SP3 73 Hil{E L EIR SRR 25% .44% 1 56%
(1) R OK T CF D) HEAR 0T 46 2 7K 2 5 il 72
60% , &b i1 E 5 ) 7E 4.5~5.0 kg
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Table 2 Differences in the high temperature period of the heap under different conditions

e HE A f L L 125 B 5 v i B 1) e ) 48 () 7 O A )

Treatment Maximum pile Time to max Duration of high-temperature Duration of the ultra-high
temperature/°C temperature/d period/d temperature period/d

SP1 57.0+£0.34 ab 10 8 0

SP2 62.3£0.26 a 7 13 4

SP3 60.1+£0.28 a 11 16 1

SP4 53.6£0.39 b 2 2 0

T HEAR IR E>50~60 °Coy g I s MEAARIRE>60 °COMM i . ARVNG wRERIRTE 0.05 KFEREE. TR,
Note: High temperature period is the pile temperature >50-60 °C; Ultra-high temperature period is the pile temperature >60 °C. Different small

letters indicate significant difference at 0.05 level. The same below.
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Fig. 2 Changes of physical and chemical parameters during composting
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Fig. 3 Changes of carbon and nitrogen content during composting
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Table 3 Changes of organic matter content during

composting

e HE AL 17 wCHHLED AN R &

Composting  Organic matter Decrease in organic
Treatment .

time/d content/% matter content/%
SP1 1 84.93+0.05 a 15.26+0.04 b

40 69.67+0.03 a
SP2 1 88.48+0.03 a 21.82+0.02 a

40 66.66+0.02 a
SP3 1 89.91+0.04 a 18.37+0.03 b

40 71.54+0.02 a
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Fig. 4 Changes of GI value during composting
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Fig. 5 Changes of E4 /E6 during composting
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