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Fig. 2 Schematic diagram of the composting reactor
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Table 1 Design factor coding and level
HE
K-
A B C
-1 8% 2% 0.010%
0 10% 2.5% 0.015%
1 12% 3% 0.020%
T ANFLMERIBUE M4 BV BRI Bt 208 COu AR
i &
x2 MWNEALEITRIEER

Table 2 Response surface optimization design and
experimental results

EEN
54l 5 = FeRhiEs
1 12% 2.5% 0.020% (79.86+0.06)%
2 10% 2% 0.020% (84.20+0.02)%
3 12% 2.5% 0.010% (89.90+0.13)%
4 10% 2.5% 0.015% (90.56+0.02)%
5 12% 3% 0.015% (89.60+0.06)%
6 8% 2.5% 0.020% (78.50+1.04)%
7 8% 2% 0.015% (78.69+0.13)%
8 10% 2% 0.010% (83.50+0.09)%
9 10% 2.5% 0.015% (89.60+0.12)%
10 10% 2.5% 0.015% (91.60+0.04)%
11 10% 3% 0.010% (84.20+0.26)%
12 8% 3% 0.015% (75.90+0.11)%
13 10% 2.5% 0.015% (89.14+0.02)%
14 10% 3% 0.020% (79.50+0.14)%
15 10% 2.5% 0.015% (88.90+0.06)%
16 8% 2.5% 0.010% (77.21+0.08)%
17 12% 2% 0.015% (81.50+0.27)%

T AFLMERIBUE 4 BV HEREE R Bt 04 COMBAUaR

R EM Y Bt
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Table 3  Analysis of variance table for regression equation

R SR A2V J5 Al A ¥y F Pr>F B
AL 116.74 1 116.74 42.15 0.000 3 +
B(H # %) 0.21 1 0.21 0.077 0.788 8
C(Na,S,0,) 20.32 1 20.32 7.34 0.030 3 +
AB 29.65 1 29.65 10.71 0.013 6 +
AC 32.09 1 32.09 11.59 0.011 4 +
BC 7.29 1 7.29 2.63 0.148 7
A? 105.68 1 105.68 38.16 0.000 5 +
B? 52.39 1 52.39 18.92 0.003 4 +
(o 54.04 1 54.04 19.51 0.003 1 +
T 44238 9 4915 17.75 0.000 5 +
iz 19.39 7 2.77
R 14.41 3 480 3.86 0.1124
4RI 4.98 4 1.24 -

{E: Pr> FRUIG B EZMAIBIR e 78 B,

BT M R Y 2R AT B, SRR AEE N N R EE, XY BT AR 2 B L 2R Y T A 1R
SROGPUIE, AE S F ST R AR A SR A, AR R A ACIE B, A A A
R, B, AR TR AR TR B 0 2R AR AL

212 B AH A Q8 A E I & &

I BE R B AN CaCly XS AR T 700 D BEAT A3, 75280 H ARy & B A TE R Qo LA KA 4T AL
BRSBTS, W T i CaCl, W 53 500k 5% . I EERR AN I T LY BCK 6%, 1B AR 20%,
JERE FLRCE A N K, Dbl & HUE /N . B 6 Sl AR R Q AMIIE S A
22 BERBEFN~GRERE XA FEHNITERG
221 BEARAMNGREFN

il 5 A TS TR ) AR A W v ), ks 5 R AR R R [ AR U (GB 20287-2006) H
(25 WA AR BT % b (L3R 4). XFIE S R ERW], A EAFER D, Q 4 W in A& E Zbnif
222 B AR MAR AR R R

R BiE 58 AN TR) R RE A A X [ S B R AR AE IR R, B9 T S BRI AR AR . FR I 7 AT AL,
FE90.d P, 3 P AE W R A TR PR B R BN B R . RIS R T MR RS R M, FE5 60 K
HOGERME Z R A, WA CEE R, AN TEE., MESER D, MG
FENERATIIR AT 5 44.12% . 47.69%, HATROE WK AR b br . 3% 4 T A8 A5 R v] 3k 21 B AR .

th I 8 Hmln, REEFEET, BRI M, QERAIFIE R ikbs, £ 4P LiyH
fAEARAE 90 d S AR Pl ik AR . BEHH BT M. Q XHRAF IR IF Jowr 21 2K .

2.3 EFIAYHERREIE
23.1 EAead A2 IR E A0 A AUR 89 T AL
W 1 25 19 3 Fh AR W BRI 90 d R, WS I A HEIE A0 301 0 e 4R AT RO B . D 9(a)
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Fig. 4 Interactions between the three factorss
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Ee6 HHMEMNKZERTRKEFEMESHET Q
Fig. 6 Solid agent Q obtained by dehydration of microbial
balls under room temperature

B 5 BESEFDRIIMREESE
Fig. 5 Appearance of solid bacteriological agent D
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Table 4 Comparison of self-made microbial agents and national standards

RIS I B SR AR ifE ARCEEEU (cfu-g ™) BRI AR (cfurg ") KAy A pH osns

A PR R [ Aot (AR )

( GB 20287-2006 ) =2x10° 3.010° <35% =80% 5585 61/
AHIAEEFID =1.7%10" 0 6.25% B 6.66£0.02 -

A PR (CK. PF. GF) iy i 70 il 35 2k 4,

—=— [H7IM
5.5d, BEEEAMHR 56, 60, 62°C, ik %0r :j{gjﬁg
B 11 % (KI5 B B # GESPE>CK. i &1 7 AT 751 "
N, CKANHATE 34 H G KA 1% w4 < 60}

Tok A, BOR LA i B HE AR gt e 42 A ﬁﬁ

H. 5 PFACFRZHAHLL , GF Ab #4240 0 550 2R i

f, ULEH BN i GF A AR IS HE R T 30

PF4l, H GFA BRI 3/NH G AT RE & 15k

L 7). BLESE R W, B985 0 [ 25 1 N

FIATFE G- A4 T A G DR m A6 % . 7F 0 10 20 30 40 50 60 70 80 90 100
e U R R TR IR B . GF 4L A G i

IS 25 KR B S T ) S A . T L B 4 B 7 3#MEEEFNGEEREREHTK

5 e MR T W S R A R T L Fig. 7 Changes of th:gselll‘lrt\;i;/?[leialti; c;f the three preparation
W 1 ) ) oD B0 A5 4 © BRI (T 35 1R R A
VETERY C BEFEAR), BULRCEYRTEARRT, HEH P RUE Y B0 SIEAR T TSR, I T
M IS i AR 5260

WA MEREERR R, MR A MLBURWHHFE, 2T Bt (LI 9(b)). BEEBUEY R %
S, BEA RS, A LT DR R e AR, AR A . i 9yl 5
JBCE 3 A A BRI A L, PF AU GF 4R B0 B AEA AL BACR , W] S 3 A H R TG RIS
WRIAR L, [ 2 TR0 A2 6 R B REAS DLORIE, e ) 2 35 19 GF 4R 0], AR PRACR A . s e
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60 |
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X At 1] /d
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. a) fm 2 iAS
(a) BIAIDIEE % .

—— ZHTNEAD
—®— 4C FEHID
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PERLE
~3
(=)

AHLUBAY T B (mg-g ™)

60 -
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40 1 1 1 1 1 1 1 1 1 J HTI‘Eﬂ/d
0 10 20 30 40 50 60 70 80 90 100 (b) AT AY T ok BEAE AL
ihfi/d 9 HERRSIEAFIEREM
(b) HRIQIFFTER BHENTK
8 EFID. QEAEREFRETHMEER Fig. 9 Changes of temperature and organic matter during
Fig. 8 Survival rate of bactericidal agent D and Q at different composting

storage temperatures

JE I (14~28 ), GF 4174 I YA BRACR tH B M B2 T B o LI R PT BRI T I I 00 25 T 0] Ak
FOELMEM, R CATBRR, R gk T AR T AT LT A R
232 R T AL

S I 2o A AR A (%) 70 ke v e A AR O SRR L I M TR Ao AR R A LT (dissolved
organic matter, DOM) #5 i 73 W28 4L, IFREAT T IXIRAR 4 (B IX AR 43), 45 R anf&l 10 FiEk 5 s .

TEREASHENE S R v, B 0 0 BT 1R 19 13.60%0~18.13%, [ 28 2.93%~3.88%(0~7 d),
Ul I e U R R A T A Y R MENRZE RS, AR B B o AR A 0~0.73%. JE BE IR 1) BT
B0 M bl 19 .30.37%~33.81% 1 & 80.43%~83.18% . 5 CK ZUMI L, PF. GF 4bBRAL M504 1 5 it
PR D EL IS ) B (e LR R A ) R AR, U TS I AR ) R AT AR A I ) O A A ot
o Tl GF &b 3 20 200 5 A4 U I 3 i AR W BRI 7E 3 4 A Je e R B A A .
233 AT A IA A

P F & 2F 48 40 (germination index, GI) 2w iAh B RAEREMEY NSz —, WHih
S H BT HE N 2 5 S (B 48 A 7 BFSE R, U1 GLIK B 50% I, AT IA S HEAE 7 it O AE ) 75
PEAE AT 2L B K SF 5 248 F GLis 3 80% B, AlA R HEAL K B L8 KT, M C & AP,
A 1L ATAL, 3 AR BRAL A AT G KT 80%, H Bl FIWr AW 58 () AR E S 2, LR AR 75
PEAR . AR R A b
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Fig. 10 Three-dimensional fluorescence of DOM during composting
£S5 SHEKERXEDOMEBEL oo
Table 5 Change of DOM content in each region of three- ol
dimensional fluorescence
120 |
% DOMIX A 43 i
AEERAT HENE 100 -
KIRT X XM XKV X3V ISy g0k
G
0 327% 10.33% 5.84% 38.21% 30.37% 60 -
CK EVPN 0.51% 337% 7.02% 19.98% 70.32% a0k —a CK —o— PF —a— GF
35K 2150 0.92%  6.79% 13.67% 80.43%
0 547% 12.66% 6.86% 41.85% 33.16% 20
PF EYPN 0.54% 321% 6.53% 20.55% 70.51% 0 5 10 15 20 25 30 35
H35K M0 034%  627% 12.97% 82.53% it jil/d
0 3.54% 11.54% 647% 43.17% 33.81% .
11 JOR T SFIE M T
GF HIR 036% 2.57% 6.32% 18.59% 73.82% EI. iEHEL*EEPEFqJ%#}*E&MX.w
35K K0 A0 5.92% 13.20% 83.18% Fig. 11 Changes of GI during composting
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Preparation optimization and performance validation of microbial agent for
porous starch immobilized compost
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Abstract  To develop a solid microorganism having a longer shelf life and can be applied to the slag
composting system, the mixed bacteria prepared.by the microorganisms screened in the stack is prepared by
“adsorption-embedded > fixation techniques. A novel solid fungicide Q is prepared by adsorbing the mixed
carbide using a porous starch as an adsorption carrier, freeze-drying to obtain a embedding base product, which
is recorded as a solid fungicide D, and using embedding techniques to the base product. Results show that the
various indicators of freshly prepared microbacterial agents (M, D, Q) meet the national standards. After three
months, the survival rate of the bacterioside Q is as high as 47.69%, which is much higher than the 0% of the
bacteriosida. It increased by 8.10% compared to the bacterial agent D. In the final compost, the fungicides D and
Q showed significant advantages, whereby the compost was started earlier and the humic acid content increased
by 2.61%, 3.44% respectively. The bactericide Q showed the optimal performance. The preparation of solid
fungicide using the "adsorption-embedded" fixation techniques was demonstrated to be feasible and satisfactory,
which can provide reference for the preparation of microbial agents.

Keywords porous starch adsorption; embedding; composting; microbial agent
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