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Abstract: Taking the mixture of vegetable wastes and cow manure as the raw materials and using aerobic
fermentation process for fermentation tests, the experiment was conducted and optimized to analyze the
effects of the ratio of raw materials, aeration time and fermentation time on the solid residues of
vegetables. The pH value of fermentation liquid was real-time monitored and the TKN, NH, -N, NO, -N,
NO, -N and TP of 9 treatments were measured after optimized. Then the nutrient contents of fermentation
liquid were investigated. Through the comprehensive range analysis and principal components analysis of
9 treatments, the optimal fermentation results were obtained with 3: 1 raw materials ( mass ratio) , 2 h/d
aeration time and 40 d fermentation time.
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Tab.1 Physical and chemical characteristics of feedstock
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Fig. 1 Equipment of aerobic fermentation

L3 {3iRit
VLB 3 5 37 40 1) B B R O i R A 45 A, 5 B
KSR VAW

my —m,

X = x 100% (1)

K y—— WA E R, %
m, —— R IREE A JEUR T g
m, —— K e A [5] 1R 5% B ) I o g
m,—— KB ,

U Y 2 e 5 g I () A B /D BEAE AR T
BIEHE 5 4% 88 3 22 7 ) d K 32 B A F S L e 4
WAL B A% F o AR B DR WU B 45 2R 4R A0k
L, (3") BOiFIE S0, 03 2

2 HBEIHEEAT

Tab.2 Experimental factors and levels
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Fig.2 Change of pH value in process of aerobic fermentation
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Tab.3 Results of orthogonal test
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Tab.4 Indicators of fermentation liquor mg/L

B 15 G 5
1 2 3 4 5 6 7 8 9

TKN 3809. 01 2424.83 3 864.42 3 348. 85 4893.45 2590. 00 3759.93 2792. 64 3347.79
NH, -N 971. 63 677.94 565. 94 1086. 99 1017.93 993. 17 961.59 484.93 816.75
NO; -N 8.74 6.55 3.79 5.06 7.62 7.16 4.59 6.28 6.97
NO, -N 0.37 0.07 0. 06 0.17 0.17 0. 44 0.05 0.36 0.15
TP 657. 86 410. 41 734.36 657.43 825. 15 314. 14 695.51 470.19 713.18
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Z, =0.567x, +0.163x, —0. 228x, —

0.457x, +0. 625x, (2)
Z,=0.305x, +0.55%x, +0. 626x, +
0.432x, +0. 122x, (3)
Z,=0.297x, - 0.811x, +0.35%, +
0.247x, +0. 254x, (4)
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Tab.5 Analysis of principle components
B Wiy Z, Z, Zs Zy Zs
x; (TKN/mg-L D) 0.567 0.305 0.297 0.240 -0.663
%, (NH," -N/mg-L -1 0.163 0.559 -0.811 0.035 0.046
%3 (NO5 —N/mg-L" ) -0.228 0.626 0.359 -0.653 0.018
x, (NOS —N/mg-L" ) —0.457 0.432 0.247 0.715 0.178
x5 (TP/mg-L -1 ) 0. 625 0.122 0.254 0.058 0.726
FRAEAE 2.305 1.702 0.618 0.312 0.063
TR R/ % 46. 1 34.0 12. 4 6.2 1.3
Bt sk %/ % 46. 1 80.1  92.5  98.7 100
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HEXEE 2 F A EmAER . ARG R K,
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(xy) IR . BRI, 2958 2 o 8RBT, & 8% 16 e
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Z=0.461Z, +0.340Z, +0. 1237, (5)
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I 5 A 4, MRS REGEK(5) T & b
RBEE TR 2554547, 5 6 19 40 T8 & Ak i 78
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AR o PR IR 3 4R X L {4 5 B SRR T2 A 43
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2.4 IHFR IS

SR AR TR] F4 3 6 Ak A 2 o die £ 25 2k o
AT UE , I 25 3y < [ 1A 5% B3 2% 8. 58 % , TKN ) it
EYR B M 3 866.63 mg/L, NH, -N i & ¥k & N
564. 61 mg/L, NO; -N [ 5 ¥ if 4 3.81 mg/L, NO, -N
TR FE R 0. 06 mg/L, TP Ji & ¥k i 2 736. 54 mg/L,
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