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Abstract : Batch experiments were carried out by using mixed-level uniform design method U, (6> x3) to investigate the effect of the
addition of different metal-salts at 20% , 40% and 60% of N, respectively, including modified red-mud (MR) at pH 5.0 +0. 2 and
7.0 £0. 2, respectively, modified forsterite (MF) at pH 7.0 £0.2, and MgSO, on nitrogen and phosphorus conservation during swine
manure composting. The results showed that the optimum effect of N saved occurred at No. 5 experiment (20% , MF, day 17) and No.
3 experiment (40% , MgSO,, day 10). Meanwhile, the P conservation of experiments with metal salts addition was better than that of
the control, and the No. 6 experiment (20% , MR with pH =5, day 21) was the highest on TP conservation, with the lowest ratio of
PO} -P/TP.
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Table 1 Characteristics of the raw materials in swine

manure composting
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Table 2 Metal ions content in red-mud and forsterite
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Table 3 Mixed-level uniform design table Ug (6% x3)
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1 1(3) 5(D) 3(60)
2 2(7) 3(A) 3(60)
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4 4(14) 6(D)¥ 2(40)
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Fig.1 Sketch of experimental unit

1.3 R R 7k

SR A L M IS B 1) D] 3R 0 45 KO SR AR 43 A
R 3.7, 10, 14, 17 F121 d BOxF R R 56 5 Bean
Y A R HE R, SR I 43 2 DTR & 34 50 B M) v R
PR, 0T & T8 AR 3 BT . A i 2 K3 A HLT
pH {f . H § % NH, -N_ . NO, -N NO, -N PO, -P %
TEARTERAESS 24 h P22 . BXS. 000 O g3f ff A5 5 7F

105°C T4t 24 h, 2 8 &, JHIHR 535 I8 & K %5 )
5.0 g ffFE, DL 19 (MR E 5RFZ L) in A #T &
EEFKEH#HITIRG , B0 ,0.45 pm 8 %S o
U, pH TT AT L S A 4 00 R B8 pH B AT HL S
FHHEUS. 0 g BEFE, DA 45 mL 2 mol/Lf# KCI %
W, IR, B0 ,0. 45 wm 8RR ECZS S UE DR VCR 43
Y6 EE B 2 NH, -N NO, -N.NO, -N F1 PO; -P.
AN, BUER A3 5 T - 20°C vk AR N T8 0 B e, BE AT
W%k T4 (ALPHA 1-2LD PLUS, Christ, Germany) ,
B v TARERFRE L 0. 15 mm J@ Je 0% 05 , F T 5
FLICE (TKN) F1G#E (TP) . GBI A (TKN) & A EL
[CE AP (KDY9820) , L R A HCIO,-H,S0, T
AN 40 G BE R . SR AT SPSS 15. 0 X 4%
AT G 43T

2 #ZR5g

2.1 pH{H A5 AL KR

PEE A pH R 5 R M
S JBER VSN (IR BEMONE A K B RR BE ) 1 pH {H
K (pH =5.0 £0.2) fidi¢E (pH =7.0 +
0.2), i A et J5 3 ) 193 56 41 pH {E 19 9] 45 {5
P X REZH (W A T, S KAE R 8. 75. &1 2 iy 4h
RN 2 HEAE L5 b pH {H ) A fL 7E 6. 84 ~
8. 86 YU [l Z [A], 5L rp vk A 55 e M, HL 5 0GR (E A
ZEARE (p=0.112) A5z L of 72 o pH
{EL AR IE A8 46 %t B2 pH {H AR 4k 6. 95 ~8.51.

HEAE 323 i b — 35 A WL o i e A SR 7K R — 4
FeAk , B F Ak ik 1 45 & DL KA BIL R 4 B A8
S ECR FOR TR B 2 0] A, AN [ HE R ] AAS [R]
4 JE RS0 A RE S L R R /N T3 000 wS/em,
TR hA B 53 X HR 4 /0 F 5 R AT 2R LA A8 fb B
A, L] —HE AT A ] 8 BB R 3 30 20 5 0 2 1
CERS RN (5 e = S R ) | Bt NS ) | NI @
AR YE L R > 5 000 wS/em ) X HE AL o i HL S R
PSR 5 0 AR K, 2 R SR

WS B A LT i (BT R 2978 80% TR
T B RA B 5 A T R A AL A R 2
Hh 2 a6 R R B A ML R (T E)
SE SR I8 4 R R B () B A A PR B
70% ~79% z 8], XF B& 40 A ML &% &~ 80% ~
84% . 51U AT ML AR L, 3 58 41 ) A AL I i 2% e
oA 13.24% B ff AN BRI (H 300 T X 4. Seit
SIATEE R WOR AN S R (80 5 pH (H &
FEAX(p=0.002,n=6).



1962 7SN R 31 %

9.2 3000

m pH 84t o AEA
gg| O EC 12800 — —n— XA
12600 82t
8.4 L * 12400 .. /+\ _—
. o 5 = 80t =
N 12200 :si im I
OF ] = T 78t
= 2000 F
= I1800 & =
76t o L 2 T 76}
11600
72t 11400 74} . . 1
68l 11200 ol .
11000 .
. 70 ‘ ‘ . . .
3 7 10 14 17 21 3 7 10 14 17 21
i ) /d Bl /d

E2 FMAREREHMEEERITIEN pHE.RSERANR

Fig.2 pH value, electric conductivity and organic matter of swine manure composting with adding different metal salts
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Table 4  Comparison of different nitrogen species in batch experiments
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sl {032 3 S 3o 7 o S D DA 36 (2 R 2 L A
z ol 1028 ¢ HORERS (R 5% ma R Y BB (TP) & & (i 2 0 7%
z {024 Z 9.38 ~18. 62 mg/g . WP 4 (a) Fim , B 20%
- {020 © ; . . . e A e pe o
4 z BEMCME A 1 S Sl I R A T R B & A, WSO
Ho0.16 , , NN
2t 60% 1:1 (i) 2R e + BN A ks ik Z.
Ho0.12
Lo T SRR T M R R e A R
3 7 10 14 17 21 ’

e fe)/d

B3 AREAZTHAEHEMSKXE S NH-N,
NO; -N #1 NO, -N #y 3k
Fig.3 Changes of NH, -N, NO; -N and NO, -N during batch

experiments of swine manure composting
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Table 5 Changes of P during batch experiments of swine manure composting
R A K157 0 TP/mg-g " PO}~ -P/mg-g "'
ST mE m $ndit i 56 21 Xof B 21 156 4 X 21
vd RS % @it sl W% W SOR Wi/% Wi SR WR/% Wi sR W%
1 3 D 60 15.16 18.45 21.7 17.33 16.17 -6.70 0.28 0.66 136.1 0.30 1.54 412.7
2 7 A 60 10.68 9.38 -12.2 17.33 13.67 -21.1 0.26  0.29 11.8 0.30 0.94 212.9
3 10 E 40 12.35 13.76 11.4 17.33 17.10 -1.3 0.25 0.86 248.1 0.30 0.63 109.2
4 14 D 40 14.17 14.89 5.1 17.33 15.70 -9.4 0.29 0.35 20.0 0.30 0.55 80.9
5 17 C 20 18.07 18.63 3.1 17.33 16.74 -3.4 0.30 0.67 128.1  0.30 0.92 204.6
6 21 B 20 10.91 16.29 49.4 17.33 20.97 21.0 0.28 0.40 43.3 0.30 0.70 130.9
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Fig.4 Contents of TP and PO3~ -P during batch experiments
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