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o OE N YR B b 3% WE TR AL IR AR IE 1L 78 7 (Biogas residue, BR) A1 4 b HL Bl (Composting products from
biochemical machine, CPBM) %5 % i 457 3% 5% Wi AL A7 A= & R AS B A BOR A ] 8, R KB N R E AR, R
TSt BT HENE T SE g o K 2 R EORE S R AR 11 IR G, B 3 d T 1 BME, B RR 3 d BORE 1R, XS HEIR IR
BEL &K pHL AHLE & & EAJE SRR TR, 2R, £ 30d LSS, BR 5 CPBM M
NEfR R SRR SHIHA TRE; SR, CPBM K RZM T A FREL TG LB, REMFEF
FEHOE N T 184.7%; T BR & R YR 1 A 28 RN F30E 78 60%~85%, Fi 1 & 2f 5 2 (Germination index, GI) K T
50%, EFNFEARTCRETETER o AR TR, R 78 Ak 48 450 HENE B (] R B A Gk 35 A 6Pk (P>0.05), 3K 13 ) H—
Ji FEAR 4 HOAS BE S et 8 T 3 0 % DR A A A= i RIS I A RE o 280 50 d Y HEAE , CPBM MENE 7 i 2% 45 AR 1 35 2]
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i DL T 7 5 DR AT R B 4 G AR HE T RN DR AR A A X T ORISR IR AT A T 20k, H B
AT A S F 2 ie © WA TECRE . IR 43 B S RN O Tl TR AR AR S BB VR A
FH MR WCAT 2850 A A R AR TR B AR 35 A AR R, = b BRAN B 5 B T 2 2> AR
M, VEE AL 5 B C N B AT I Y R R e R A B T 2R, AF 100 63 By
WA AL BT, B 7=2E 20~30 t B K 3R 60%~70% MR . s & A F @ s 80 BEHE
FRoLER, LR —E AR M Aa O, AT AR AT Okl AT A AU, O AT AR SRR
T R MRS AL R AR AE Y IS . ERT, T8 i 00 HE I 58 A2 455 A 1] J5ORE RN 75 T 9 % AT 25 58 i 5% i)
MEAE 2 A2 b A B B AR A . MENE T 2R AR, R SR R 2O /N, 5 SR TR TR —
FEMA . T3 —J7 I, T by S A I A o A P e 3 IO N B A A b AL, OH T2 B R R TR
Bt R b, PR S b S A RS A, BONE S A LR S i R K B AR AR, DA R — IR
7= it o T A3 BN B A AR AL AL A ) e, HG 7 o O A B AN T B TR AEE 1 s ST AR W e v
BIRAK, 2R B T 1 58] 58 2 5 SO D58 i sl A g el 1T

Jhy B T et b T PR AR AT A R R AR, A I 5 DL Je A R IR AR AT AR A TH B (Biogas
residue, BR) A A= b #HL Hi BE (Composting products from biochemical machine, CPBM) i B 5k, DL R %
BN, #E4T 5 ¢ MENE RS S o W o WP AE AR S B TR MR G A MENE o AR 3 Ak
PE BT S5 A SR AR A8 Ak, DADEAN HENE 7 5 A AL A 1 S HLIE R AT AT M o A B9 2R
A A oty 3 K b AT AR TR B S A L R s AR 2 %

1 MRS
L1 it R

THALER R A LA VLSRR o S RS A ), & B0 K 5 15 5] BR 724 ; CPBM K H FATT
HAR ot b PHENE SR AR HLAL B 7 d SR AR B A AT 7 W s R i i oy B RS IR 5 . MENE AR R )
TR B AR BT AN 3R 1 R .
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Table 1 Basic properties of the raw compost materials

BRSOk APUBBUE B (gke ) AHUBRSSEILE ETEILIR R R TR R R %

BR 60.45 460.3 10.23 1.34 25.10
CPBM.  17.80 808.8 29.69 0.27 17.34
WHE 5527 861.1 31.83 0.34 1.89

1.2 SKWHIE

FEHEAC i, BRAICPBM Sl 5t, 5
PR 2 U DL L B PR o i 7E L I A
HERE) ™ # K EAT, SR ZRIEAHENCEAR, HEfR
VLI RO 2.5, 1.0 m.

B3 dHEAT L ICHRIME, B ATIBORE . HORE
R = 0 5l e S A B v T AN TR AE UK O
FEONRAG, WL 500 g, AR A IS BE &
R ARG 0 22 AR 1~2 °C VKRR Y X P 2R AT AR ‘
75 MERLRS )3T 52 do HEREBLSZ NP 1 TR R rE——
L3 SHTIE Fig. 1  Strip pile pilot test of food waste resource

P KB il B2 T4 AR N, T4 H derivatives composting
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S S TR0 e S AR BE 5 SR T 2 R R U N MEAR S oK R pH LA AL B & 43 0 R T pH 3T (pHS-
25 W, RS AR A A S AT BR A FD) AL HE 4 (HR-F-1000, 3% FHA M 2 A7 BR A &) ki, B
TR T2 BESCHR [15]5 SR FH AR Wl R A0 12 B2 v A 00 J8 7 1R i, ELIAROE IR 2 SR [16] 5 R b ok
ok T2 B0 T A 25 0 3 6O B R I R A T R e, BARP IR S BEOSCHR [17]; DARP R ZFFR AR (GD T
BRI MR R ZESL IR AR R R OO G , B BRI S Bk [19].
2 #HR512

2.1 BESEKEKHERE BT

X S L A R 7 A R i) R 2R A R R R L MR AR KR ARRO, HE IR R B AR AR AT L R 4 By
Br: FHEBYEC . mRBT B BRI B BRI BB BB M A S K 3R b 2 M I IR ] A R0 A BT
Ko R AR T 8 2 HE I Ak S iy F AR A B SR BRI 2(a) AT LAY, BR Fil CPBM PHER (A R
AR EIEA AR, R ISE LTS TR, CPBM R R il B 1% 60 C DL L,
EHEAR 20d, ZJEiRE S NS, HAES0d UG ZHifa e /e 45 C A4 . BREEIA R i il
JERE] 70 C LA b, WIE T CPBM MEIEIAR R, H s iR HBE A X B e, 78 40d 2247, X AT
fEJE R 2 BR K R0 46 7 /K 50 T 3R G f I B B el 418 i s 4 . k4h, 5 CPBM M
b, BRYEALMR R @ e et 54, X AT RE A BR AR R & SR D se vk rg #han s, (i H:
BT K R R AT BB, A Ak AR AR W S N R 22 I (R KT CPBM, BVACRE, BHEARKR R
M 50 C BRI SRR 10d DLE, R E) T 0 E AL BR P,

KAy LA R MERE Pkt b s 2 B A, DOR i e W i A8, T EL K 43 28 & SR Rt M 44l
BHA—EWREER, Ho s R m i f RSO S R Z —), BR 5 CPBM ¥ H & K53
Bk 60.45% F1 17.80%, 28 TR 1 5 P8 V55 o 40 da e MR AAR R & KR 40 51 Ry 57.16% F1 33.64%. A 2(b)
fiin, Z50dHEN )G, T e T & A R AREHE R, SOKREBREI TREEE . L
EWIHSKFEENBRIAR, SWIHMEMIL, SKFETET 14.12%, HIXHE SRR, W
Tl JEURE A4 25 K 23 15 4 A BT ) R 6P B35 (P<0.05), H1h kDG, BITRE 25 HE AR I E] A 3G, &k &
FEAWI D

80 65
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Fig. 2 Variation of temperature and moisture content of BR and CPBM composting system
2.2 pH 5ANKRE =REHEAR BRI L
pH AR 52 Wi E AL i B b SR W A 7 BB A B 3R, ) I 2 oz e o A S R A A6 e S AT )
PR E S EH A pH BEA U RUE YV, 00 A HE A HILRE 0 O N bR AE i
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FEEO UNIE 3(a) iz, BRHEAEAA 2 v pH i 3 AR B () 40 38 I Je ke e 78 6.5 2 A R BT & 8.4 &
fi; CPBM HEJEAR RN T2 8.4, NZB T 7.5~8.5, H% pH 21k & 55 ifit B2 722 1k &1 % L AT LA
A, pH 2 I CERAE B B ] 05 5 0 O B R R R B D e — B B RN EAT s IR B
B, AW S SR R ZL, MR R B T B SR R T R & NH, #1153 pH BT, MRk F
T R AR P2 S pH H 6.55 BRIT & 8.37, 7EBRIKZ T, T & A 0 E B R Yk i
ik, Ai pH ZEfE RS ; 30d )5, MEMIEREAE] 60 °C LI L, AW iz, Bl W o a s E
YRR, RRPEASEZH M, 3 pH T

WE 30) iR, PIRRTAPLR S &2 HEE TREGH, M TGS E, BRIERAVLE T
K67 2.72%, CPBM KR AP FRET 8.78%, ULl WL, ®Itak b & A RKREN ALY, HHEH
Z R 5y AT E A 2y T W o A, SR T Ak B DE 2 RS et A= W e fk a8 . N L &% & A8 4k
MfEKE, CPBM R RMENE A B2 T BRAKR, RIAHENCHRE e, 3 5 HE N FRHA DL &
HA —EXFR. Gt R R0, PR EORG A HLTT S & 35 HE AR B[R] A A OGP B 2 (P<0.05),
IR,

9.0 85 -
es | ot
75k
80f
s 70f
75F = 65)
jast e L —s— BR
S0t = %0 —o— CPBM
255+
6.5t = 5L
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601 —5—CPBR s W
ss| 40
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Fig. 3 Variation of pH value and organic matter content of BR and CPBM composting system
2.3 [RAREIEARBEE LAY A 1L
) @A TE £ 8 R %t W BURR (humic acid, HA) 15 BLR (fulvic acid, FA) ZH A%, Bl e
JIE B 1) E S, A R A A, KB

HA S L0 FA &8 R R, AL FE nT DL o7 bR
FH I8 5 Ak 45 50 (HI=HA/FA) 3k 7, 2ok g HE 08k —o— CPBM
B B S Sl AR I R R 2 — P Il 4 ol

fii7R, CPBMAK & HI £ BLSE T B 5 LT+ g

BB AR, BRAETE 0.1~0.3 Z 1] ; g“-

i BR AR B HI A2 fL i FEAR AR, 28 BT 02l
Pegh, AR LT, X5 MR A — B A
HHTR] & P A % 16 4 A i 15 A I T 5 A S e
EMOCHE, TR TSR IT IR B, L e "
FIRORHA0 HI B 28 380 B 8 M0, I 208 fl B4 BRI CPBM K A M
IR AW —E R . AT YA Fig. 4 Variation of humification index of BR and

Paotrrh, HI S5APUE & EAHCH B3 (P<0.05), CPBM composting system
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PG ICE, 30U I HE R I R B A AL AR BEE >, BR R FR B HIT S8 TR

2) MR ZFIRB S M T R ZER . R ZFIRBOHRIE M HERE P S i 2% . — Bk, R
& ZFF5 50 (Germination Index, GI) KT 50% B /R HENE ™ i ik 2R 2. BRILZAh, n] H GI R4
MHEREXT A TR, R GI>50%, N REARTTEM; 2 GLiEE] 80%~85%, X FPHEAL #h AT LA
AR XA ) B A BE PR, ARTEIE S(a) FTLLE 1, CPBM KR TE 10 d 2 J5 Bl T & 2 R L9 ] R &
R, 3T AR TR AR I R P R A B ORI O/N e . Bt R AR S DB, R ZE R 40 d 2R A
BUPREE | FF s, F ik F) 80% LA L, MR GI Wit 45% (K 5(b)). HHEZ R, BRIKRFT & 4
REEETE 60%~85%. TE 0~30 d AYHEREETIR] Py, P Ah 3RO B 7 & 2545 B 800 T R BT
B BRIEH THER R R AR R R R LR . ESRI, X S Rk 2 A R FE R
40 d Z J5 BE R I REAS, Beh A HL R B RRAR, BT & ZF P8 BuZ i Tt o

120 100
—a— BR —=—BR

100 L —o— CPBM %0k —o— CPBM
< 80F g
s 60f is
QPS 40 ZE -
= £

20k 20

0F 0
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HEAEATa)/d TS a)/d
(a) FhF K& 2FHEUEAL (b) FhF R A HEEUEL

5 BRFACPBMEAXRMFLFRRLFIRETH
Fig. 5 Variation of seeds germination rate and germination index of BR and CPBM composting system
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A0 44 ol A A B ) IR O AT W, R TR S R S CAHLAE R (NY 525-2012)) U™ A i
XA, Une 2 iR o AR HERL = B KO0 s @, SRR FTRR, OB R, AR .

TEAYLET . AMBE S - JEE ) A B AREERY, CPBM S 4 HENE i i B . R AR AR/ T
EHENE AL, SENE T BRIER, BFRSMMET BRIAR ., RERAGRERIES R E TAEYIR
PR G, A LA A AR B NH, % & B, de 45 B 0 8 5% 4 S 5 AT AR R AT AL AE A v
CPBM 1A R 475 il it FI % #h 43000 8 BRAR R A9 211 % . 2.5 %, X )2 CPBM R R Bl 1k 2F 45 4K

T2 BESROTEYHERNEMHEELRSEIRREXL
Table 2 Characteristics variation of food waste derivative before and after composting and
its comparison with organic fertilizer standards

L Y -t = HR R WY 3SR
] =Y CVA TR =y &K A3EU(mekg™) v trg & i
XTI RSy Jrissey pH g kg SETE TR .
. % % % /% o % %
/% % As Hg Pb Cd Cr % (g
PRERR(EY =45 — - - =50 <30 55-85 <I5 <2 <50 <3 <150 =95 <100 - -

CPBMMEALHT 78.72 3.150 2.073 0.132 5355 33.64 663 103 056 9.58 122 5037 100 29 8.34 5.8
CPBMMEAL/S 69.94 2941 2201 1.176 6318 2340 841 1.15 031 9.14 142 5922 100 3 5.58 32
BRIENLHT  46.61 3.442 2.662 0.567 6.671 57.16 659 2.1 046 105 061 3727 100 37 2.25 2.5
BRUEALIG  43.89 2.173 3.614 1.597 7.384 43.04 8.4l 35 022 976 084 4374 100 3 0.264 1.3
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TRAR IR 22— Wi BT8R I 2k 100%, 3% R B E AR s AN B E 5 A, 3100 BH R T 9 R BT K
RRE. BRIFRBSHEE SRS T, EEH TFRES KR E. Bk, 7 RGEL
BR R R U5 5 /K3 B Tk A0 888 in 3 AT B 1] DLW 2 A AL R TR L AL SR, ik
SR BN BR TR .

e 3 i FH A FLAE LI 7= A e R0 0 = i, %0 o] T 0 A 4 9 B e IR B,
X2 TG IR AT IR A EEE L, RRERAMG N HIEEE kD 5
AP AT A, B AU 2w . 20 &8 FEMEN 3.37%. 1.79%, 472 BR & ZHEA
PR 0.93 Fl 112 4% . CPBM 1K Z& 10 1.53 £ F1 1.52 15 . WiMENEAAR R pH #4175 5.5~8.5, b A & bl
P, SRGIEHEZEAKR, EEE S RARBARCY, bl A, 8 B3R TR AT A 2 R B TR A
Je, nek R MR
3 g

1) Lk CPBM J BR 1E A JFR AT S8 HE R, 7E RN AT &0 T, HE b5 #3818 5 0.1~
0.4, CPBM K Z (I Fh T & ZF 48504 0 T 184.7%, BR K ZR KA 1 & ZF 48 50 W/ T 28.3%, &
GI ¥ KT 40%; ML TR &, BRIKRAHVLE TFET 2.72%, CPBMKRAHLET T T 8.78%:

2) ¥ pH 25 Ak & 5 0 B AR AL R FEAT X 1, pH S B R 1 I ] 5 5 0 vk R A e TR R A s
[ —8, A /KORE S BR FHE 2 i itk CPBM B T 16 d, fae fbid R [l 44 .

3) % o b7 3 e AT A= A5 380 %) e A ME T gt A PR B R Y L) 1R % K R AE 50% Ao AT Y g%
TR, %id 50 d Z2 A B9 HEAR AT LIGA B CAALAERE (NY 525-2012) ) A Bk ik A B A, XF 4 3%
HA—E NS RAIEH .
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Pilot plant test of composting for food waste resource derivatives
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Abstract  Food waste derivatives, mainly includes biogas residue (BR) and composting products from
biochemical machine (CPBM), are not been utilized effectively. In this study, the organic fertilizer produced
from BR and CPBM was investigated based on the strip pile composting system with the scale of 5 t. Wherein,
two kinds of raw material were mixed with mushroom residue with the ratio.of 1:1. The composting system was
turned every three days, and the samples were taken every four days. The temperature, moisture content, pH,
organic matter content and heavy metal content of compost product were detected for the performance
evaluation. Results shows that both of the BR and CPBM composting systems have a decrease of moisture and
organic matter. What’s more, the germination rate of CPBM system-decreases first and then increases, and the
germination index (GI) increases by 184.7% after composting. Different from CPBM system, the germination
rate of BR system is stable between 60% and 85%, and the GI'is over 50%, reaching the requirement of no
toxicity. The correlation analysis shows that the humification index has no significant correlation with
composting time (P>0.05), indicating that the single humification index cannot reflect the maturity of the
products. After the composting time of 50 days, the indexes of CPBM composting product meet the standard of
organic fertilizer (NY 525-2012), and can be used as organic fertilizer. However, the BR composting product
can meet the standard on the basis of watercontent regulation and the composting time extension. All the results
can provide a reference for the engineering composting of food waste and its derivatives.

Keywords food waste derivatives; aerobic composting; humification index; biogas residue; seed

germination index
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