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Aerobic Composting Performance of Digested Residue
Enhanced by Bacillus subtilis Z2 Addition

JI Jieli, WANG Yongzhong
(School of Biology Engineering, Chongging University,Chongging 400030)

Abstract: In order to solve the problems of long composting period and insufficient maturity caused by
lignocellulose in digested residue, the effects of different inoculation amounts of cellulose-producing
strain Bacillus subtilis Z2 (0,0.5%, 1.5%, 3% and 5%) on the composting characteristics of digested
residue were studied. The results showed that the composting inoculated with Bacillus subtilis
accelerated lignocellulose degradation as compared with natural composting, resulting in the decrease
of pH. Meanwhile, the humification and the maturity of pile were also enhanced. When the inoculation
amount was 3%, the removal rates of cellulose, hemicellulose and lignin and the GI value at end of the
compost were the highest, which were increased by 73.08%, 28.02%, 26.55% and 31.05% respectively
compared with CK. The other maturity indexes were also better than those of other testing groups.
However, the formation of humic acid wasn't significantly promoted. When the inoculation amount
was 0.5%, the humic acid content at end of the compost was the highest, which increased by 32.14%
compared with CK. This result clearly indicates that inoculation Bacillus subtilis Z2 during
lignocellulose composting effectively promoted the humification of carbon and improved the
composting quality.

Key words: digested residue; aerobic composting; Bacillus subtilis Z2; lignocellulose; humic acid
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Fig. 1 The schematic diagram of testing system in the composting.
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FFoERZ LI IE I YI0R « 2 IR5 21— 44 Bacillus subtilis Z2 [f177= £ 4k 22 (1) T8 ik (AR
4 'S: CCTCC NO:M2020002) .
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Tab. 1 Basic physical and chemical properties of experimental materials.

HERE SR BKE pH AL LA etz VNI
(moisture (CIN) (hemicellulose, %) Chemicellulose, %) (lignin,%)

content, %)

B 70.28 6.03 13.85 17.61 20.06 5.71
FEFT 2.89 7.31 48.94 35.28 47.42 7.43
1.3 SEHR

WA 486 g, Kife Ay 0.85 mm [IFEAT 54 g THEAL M2, BefbAh R 24T B, 7eo
TREERHATHEALSLL,, BN 0.75 Umine S E 3APAT98, A 5 d BUREFIR
HH5), BT 4T UKFERAE, FFIE &/KE. pH. Gl HAL JK¥E TOC. ZKiETE TN
ARA R AHE IR A &, i T .

R ST B AR . 7R TAE G A, AR T IA T UKAR DR AT (R R 5L 2 AT B4
AU R FR AR IR AR PR 2 3T e (AR T REFREE N (10 mL) , A%, REIK
B 3TCIEIRIER AR IF 12 he BUR 715779 6 mL T 300 mL 5597 3E A 4k 8: 4 37 CIEIR IR IR
WA REEFR 12 he PR FL A R R L HEAE B P A T H 1Y) 0.5%. 1.5%. 3% 5945 T
HERE SN ES N o ARSI B ZE AT B 1 HEAE iy CK
14 &

1.4.1 E/KERIKN

KIHERVENE . BRE S A T (1058 CHIZM THRTEEE, HTam
BET 5 0 22 SR T AT LA R B K
1.4.2 pH K

FERL S 2537k L 1010 (wiv) YR E, EIR IR 30min. B iEARRARE, F pH 1t
WE .

1.4.3 KBEHHNER (TOC) HHIE

FREUEE %8 1:20 (wiv, BLTETD) IMAZEE 7K, EZE T 150 r/min K FREK
FARZIZSE 30 min, 2325 FFRESAE 4000 r mint O ESCy 15 min, B ISR, i 0.22
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um JEME, KBRS TOC 4l & Ky dE ToC & & .
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AR FLAAERFART RN E S Van Soest 51210,
1.4.6 JBHEEE (HA) SEHWNE

HA I3 5 % F B AR R A 25 Bk,
1.4.7 F-FRIERE (G KllE

B 1.4.2 PRI SmL T NATA AR B IRILAN,  BL 10 Ki75 i1 B 1R E 4R
£, 1E 25 CHEIRIFRA R IR 72 h, HEBE TR AR, SRR 3 N ER
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o PRt AR R P RIS

= x100%
SRR SRR RIS

2 GREE

2.1 HBIETREFE/KEN pH K24

RELIGTEREAN R FE R, MR E —HAE 25CAL, MEKERZLSRE LR
Ko TEHERLIE R, HEARI SR B I E R E K B G 2, —MRE & /K& 50%~
60%!'%, HHIE 2 ()nTAl, AR EKELE 64%E 4T, ZIERR R FREMESA . HEARL
RIGE/KED TN 47.95%, 43.21%, 42.12%, 43.31%F1 47.25%, SHihHIEL Rl T
24.20%, 32.91%, 34.49%, 32.96%F1 27.41%. #HXf CK i 5, HAME/KE FHELAEE
72 PR AN B 2E SORF R IO 3 SO RERCE VS SRR TSR ZY, PR TE 24, R 2 K 5y
ey, R

M FE T, pH E2ZBIAE AU =Y s i R A e, Rk pH B2 [ it
SRR ERR I B AR 2 — 200, pH (AR I ] 2 (D) BT, & ZHHERE LR pH (EAE 8.49 fiti.
FEHENEIE FE T, % pH EAESE 5 d AP bFb, RRUONTE R BEWIIAEE A A e fid /N -2 ik
B2, SRR AR B T35 0 7 HEAR ) pH B, BEEMERCMEET, pH {EI5Z T %
HIEF ARG TRE, TR FE AR YE R B2 2 1N T AR . HePhl
FERIFF AL (0.5%. 1.5%M1 3%) pH FRFFERE =T CK, F RS K AL B 2R AT B
N, PR T AR B4 2 Bl i YA IR (VFAS) [,
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Fig. 2 Changes of moisture content (a) and pH(b) during composting.
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Fig. 3 Evolution of cellulose, hemicellulose and lignin content before and after composting and removal rate.
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Fig. 4 Changes of HA content during composting.

2.4 HEREIREHERERERRIRN

FhF R EFHREL (GD A0 ALR S A B M /N E LR bR, 2 ) HE AL 24
FEEE B E EARFR T Gl KT 500 HERE BT 24, KT 8006 3 BHME AL XS M 4 56 4 I A B0
AW FIRIE Y GIE KT 101%FF, HERE =& BA MY E 75 2 -GN R, arE A AE
B AR AE =20 BEAHERRHIE], G BER AR L& 5(@)FTn, &4 RY) 238
k. fuh GI 1E 58% /4y, MRS WG, &4 GI 237N 101.95%, 120.87%, 130.35%,
133.61%7F1 69.75%, HIXHERAEHIEEE T 75.44, 108.83%, 117.54%, 127.79%F1 17.72%,
Horb b B HUAT I A A 3% Gl fEmifei %, HWER ST CK, R 3%I1Hffh 0t HE
A NHs FIG LR SR BRI R ) 0 R AR B . Pl iy 5% A BEAH S 24 1) GI KT
80%, tHEHRAKT CK, ZRBAMGHFLZEFAT BT S AL S 2k R 32 = s IR . ok, 7EME
JEEEAN ], BeFPEN 0.5%, 1.5%FM1 3%MAHEA ) Gl ¥mT CK, FRUAR S ZEAIF 1 1



185

190

195

200

205

mﬂ&iEXEﬁ http://www.paper.edu.cn

TR ATHE AR PO A T ARHERE AL EE, PRI B B R IR T AR R, XA 1S
IRVESE NI T4 R — 30

BRI Ak R HE AR SR ARFIE 2 —, DRk CIN 28 BT VP40 I 2 K R B S 400,
—MIAN CIN LEFER (15~200 « 1 BURBUCNHEIR B 2. 2.10(b) rl %N, ASREG & A FRZH
HEE I L IX —ER . ARV, AFHEIEER CIN B2 2B, [ CIN LLiE M
REFRIJE BAVEN FE bR AN A2 TH, T 45 & 2 SUFIAI4E CIN BFIEUAE (T 5D SRIE HERE R A &
2, Ho T {E<0.6 BIHEARE 24, I S(0) T %1, H bR TEHEARSS SR CIN Hhoyr HilpE &
14.2, 11.7, 10.8, 9.5 #115.7, ¥ip E HEALSE #F CIN LUK . HAR A& 0.5%, 1.5%
F1 3% AR EELH C/N T FAIR B I 2 T CK, 3 BB iA o 25 SRR A o 3 A v (R 2R 035 1K
Khnsg, AP RKERH. 54, %4 T {E5 58 053, 0.45,0.41,0.38 A1 0.62, Z5H
F IR AFRPR, ATIA CK AR, B 2E HUAT TR e Fh &4 0.5%. 1.5%71 3% 1 Ab #1240 3 AR S 20k
B, Horh 3R Ry 39601 b F 4 i SR Bk
a b =

[Jnitial c/N [ Finial C/N ® Tvalue

304

0.6
254

204

C/N
o
($2]
T value

15 4

10 1
0.4

54

T T T T T
0 5 10 15 20 25 0+ ~0.3
Time (day) CK 0.5% 1% 3% 5%

K 5 HE)EEFE R Gl (a). C/N Eb(b)F T 18 (c) A4k

Fig. 5 Changes of Gl (a). C/N ratio (b) and T value (c) during composting.
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