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Effects of the additive ratio and aeration rate on sludge composting with airflow film

QIN Wei"?, JIANG Xinru', LIU Minggang®, LIU Yang', WANG Jialing"?, JI Gaosheng"?, XU Lishan', YAN Zhiying'"

(1.Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Sichuan Environmental Protection Industry Group Limited Company, Chengdu 610041, China)

Abstract: To explore and optimize the process parameters of airflow film composting of sludge, garden waste and maize stalks were used as
additives, and through the analysis of the physicochemical indicators during the composting process and the three—dimensional
fluorescence spectra of dissolved organic matter, the effects of three levels of aeration rate on nitrogen changes under three different
additive ratios were studied. Compared with other piles, when the ratio of additive was 7:3:1(sludge: garden waste: maize stalks ), and the
aeration rate was 0.9 m’-h™', the total nitrogen content of the pile increased by 9.65%. The relative fluorescence intensity of humic acid
substances increased by 76.62%. Under these conditions, the nitrogen migrated most to the stable and available nitrogen—containing
substances, and demonstrated the best composting effect. This study showed that the larger the quantity of additives added, the longer the
high—temperature phase was maintained, and the better the harmless treatment effect, although the maturity effect was poorer. The aeration
rate has greater impact on the stable transfer of nitrogen during the composting, and proper aeration rate can lead nitrogen transfer in a
favorable direction.
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Table 1 Physicochemical properties of raw materials

J5UR REES JEXiid BA WA AL
Raw material Moisture content/% Total carbon/% Total nitrogen/% C/N pH Organic matter/%
151k 84.03+0.01 30.81£0.21 5.36+0.08 5.75+0.25 6.8620.01 53.1220.35
el Mty 3% 20.47+0.01 40.18+0.25 0.92+0.10 43.74+0.27 7.18+0.02 69.27+1.67
FKRFEFT 13.42+0.01 51.59+2.13 1.22+0.01 42.35+1.75 7.24+0.01 88.95+0.42
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Table 2 Experimental design and physicochemical properties

of the mixture

L (V5 : [
roup Propomon(s.ludge : (md-h) content/% C/N
garden waste : straw )
A, 5:3:1 0.3 57.91+£0.05 35.80+0.47
A, 0.6
As 0.9
B, 7:3:1 0.3 64.37+0.02 24.88+0.70
B, 0.6
B; 0.9
C 10:3:1 0.3 68.52£0.01 21.40+1.02
C, 0.6
Cs 0.9
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Figure 1 The temperature change of group A
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Figure 2 Changes of ammonia,ammonium nitrogen, nitrate nitrogen, and total nitrogen in the group A
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Figure 4 Changes of ammonia,ammonium nitrogen , nitrate nitrogen , and total nitrogen in the group B
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Figure 5 The temperature change of group C
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Figure 6 Changes of ammonia,ammonium nitrogen , nitrate nitrogen , and total nitrogen in the group C
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Table 3 Physicochemical properties of each pile at the end of composting

St PR BT At WA A il 5
Group High temperature period/d Organic matter/% Organic matter degradation rate/% Nitrification index
A, 7 48.09+1.35ab 20.26+0.02b 4.33
A, 7 45.18+1.42¢de 25.08+0.02a 4.11
A; 5 49.53+0.51a 17.86+0.01bed 4.34
B, 6 47.26+0.13abe 6.53+<0.01e 2.90
B, 5 43.80+2.35de 13.37+0.05d 2.77
B; 5 40.54+0.61g 19.81+0.01b 2.23
C 3 46.22+0.58bed 8.71+0.01e 2.01
C, 4 43.29+0.58ef 14.48+0.01cd 2.17
Cs 3 41.03+0.46fg 18.95+0.01be 1.94
VE AR BOE 1 T NHI-N 545 5 NOS-N &4 1 LUAEAS 4 5 3 TR HEAARIR I >55 CROREL . IRl ING TR R AN [ AR R R] 22 5 . 3%

(P<0.05) .

Note: The nitrification index is calculated by calculating the ratio of the content of NH:-N to the content of NO3=Nj;the high temperature period refers to

the days when the temperature is >55 °C. Different lowercase letters in the same column indicate significant differences among different treatments (P<0.05).

WWW.Qes.019.CN




m@g 1364

GBSt 4155 6

PRAIE T JE 0 S, (S AR T A R v T

CEA AT MR B R RHC L R 7230 1,37
HR K 0.9 m*-h) () & RO fef:
2.5 AEHEMA S DOM RIS 451

SHEO IS AT RO R R AR RE LG
P DOM 41 53 FN 2546 S50 i, )12 00 FH - HEAE
DOM 114 JB5 5 Ak T8 AR AL S B, SOk 1, —
JE T R i A [R]85 R /R S D5 A K DOM 9 ¢ D IX 35§,
G385 AER A (B 7) 4390 R X3 T 2 Ex=200~250 nm/
Em=280~330 nm, X1 1T : Ex=200~250 nm/Em=330~
380 nm, fX M HL A 07 H R Y KU : Ex=
200~250 nm/Em=380~550 nm, C3E 2 5 BB K ; X
5V : Ex=250~450 nm/Em=280~380 nm , 13 AJ 7 1
AR =9 5 X V : Ex=250~450 nm/Em=380~550
nm, (REREHIRYI T E 7 i A 419860
A, A-0 d 2GS B 4 A B i i 8 a0 | 1
B 45 TR 4% ZH AR5 31 K B4 PR P AU X I 1 X s

A=31d

VLT 20 HIg (a3 %, A-0d.B-0d 5 C-0d
B LT B S 0 RV R R P R i B 4 R C 4
(AT ] 2% X R e i A8 A 55 A A5 HBLY)
AL, 76 3 AN [V Hl R LU A B 8 3 A4 o, 4 531
2 A B G 2R TSR R ) 0 ¢ i B 35, 13 B XL
HHEN 03 m’ - h ' HES A AR, 117 0.9 m* - h ' i
A BRI CH MR, S5 KU, BEE HENE T,
DOM Hh K 2 28R [ ) S0 0 /L, 5 o0 A e Ak b 2%
B B NIRRT 5, A I 2R ) BT 1 O
SWE N, X YU SRR T 45 R — B, il =
AT BT 35 A 2045 A9 G R B AR Ak B
X} 45 U 1 R I T 0 — 2 AL A BB EA T
AR o

X A2 X IR T ISR 4y, B E 7 A8 b it
HERE DOM FILH AT AR B2 SRR TE R , A 15 24
AR HE NE Rk v 3B A A R 45 ) T B L ) B i 28
E YT, Bl E RSB 2, 5 B R B Y

200
250 300 350 400 450 500 550250 300 350 400 450 500 550250 300 350 400 450 500 550 250 300 350 400 450 500 550

Em/nm Em/nm

B.—31d

200
250 300 350 400 450 500 550250 300 350 400 450 500 550250 300 350 400 450 500 550250 300 350 400 450 500 550

Em/nm Em/nm

g
E
B
=
Em/nm Em/nm
B:-31d
g
E
B
=
Em/nm Em/nm
g
£
P
=

Em/nm Em/nm

1.000x10°
8.333x10°
6.667x10°
5.000x10°
3.333%x10°
1.667x10°
0

200
250 300 350 400 450 500 550250 300 350 400 450 500 550250 300 350 400 450 500 550250 300 350 400 450 500 550

Em/nm Em/nm

7 HEBEANEA R LR DOM B = 4E5¢ S it

Figure 7 Three—dimensional fluorescence spectra of DOM at the beginning and end of composting
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