298 23 M
2013 4 128

Ak TR 2 R

Transactions of the Chinese Society of Agricultural Engineering

Vol.29 No.23
Dec. 2013 173

~

& SR F PR EF Rt S HERE & NH; #0 H,S HEK

kaE Y, FEFEY, 2 R ORKE BFE®
(1. JEst MBI RE AR 50 5 Bt/ [ 3 3 AR 5 0 RE A B K s %, bt 100041
2. HERM R E TR S BT A B, Jbat 100193)

OE: N TR R BIRHEE R NHy A1 HpS B R A HE S, 0 ST 1 HE IS AR b s
H;PO,+Mg(OH),+ Ca(H,POy),+ FeCly 1 B FMIKE 4 AR R WA R, RIS DAASES IO AR 00 A B84 Sy ot
W WFFTES IR RIAS IS NH; A H,S HERCRISE M o 25 BRI IR ROV I AR T SEACAA R Y pH {E, W BRI
THEREMI R %, WL SR (electric conductivity) FI& 2F 5 F5%L (germination index) K&, 5 NMAbFEfIHEAE
P BIE B A EESR 4 FhEHIADEHR SS A FRR B> T NH, A1 HS IIHER,  AFR LA A .
AKF FeCly 4 NH; Al H,S [MFHIRCRBAE, SxHEAMILE, NH; Fl HoS 19 BB 2 SR T 64.2%7H1 52.0%.

T FUEE A o A B SR N R P S A R T i 4R 15 %

K88 ghe, R, 3K, NH; H,S
doi: 10.3969/j.issn.1002-6819.2013.23.024
FESES: X705 XEAPRERD: A

XEHRS: 1002-6819(2013)-23-0173-06

WAE, TEF, RE, ZF. BRSMFIEREF LIRS NH; #1 H,S #iA[J]. Kl TiEFR, 2013, 29 (23) :

173—178.

Zhang Hongyu, Li Guoxue, Yuan Jing, et al. Nitrogen fixation additive reducing emission of NH; and H,S during
composting of kitchen waste and cornstalk[J]. Transactions of the Chinese Society of Agricultural Engineering
(Transactions of the CSAE), 2013, 29(23): 173—178. (in Chinese with English abstract)

0 351 &

JEf AR HEAE I FE A NH; AT HoS FHERCAME 4
IRHENL IR S, T HA g R B s 2,
DAL, AR e HEIE SR 25 S R B S A HE 8O B T
T HENEIEFE NH; A HoS SIS B % 2 2t
TR AL KR FURE, BEERFIES SR HE AL L
{1 NH; FHEBCA R AR, Bk SRR 1) 156
GATRIE S AT, S A AMEREUTIE A, T
HILARGZ—F R R SR IE, EakixdiR
FEHMEREE AR b 2 BTSRRI, A7 2 Ak
HEREYIEL C/N iR, SAER S A LS
(B R, Bk R RP), Ogunwande %538
ok E HENE IR AN I 2T 4E R AR S C/N, LLRE
& NH; HE8C . H AT b LR 254 3 et f v s i
NH; FIHEIBCT 0 TR 2 H 2 P 2 ) 7325 » R HENE

Wekis Hi: 2013-06-03 &1 H: 2013-10-20

FEEWH: EFEARFEAESRBIBH (410751100 EEK “+ =1
FY I (2012BAD14B01, 2012BADI15B01, 2012BAD14B06)
fE# i TKEE (1983—), L&, BRIEHAMEN, i+, FZNHE
[ s 2 72 A 30 5 B IR I o L3 AR RS RLREEIRTTR Be A PR
/2], 100041. Email: zhyycj6688@ 163.com

KIMEMES: Y (1963—), B, #d%, WL, FEAGE
PRSI 5 BRI AT dEsT b R YK A% U BRI A Bt
100193, Email: ligx@cau.edu.cn

R HoS B HI A D, H 2 5
LA DOEENiING X 7/IN= W al Sul i Ll § NN

V55T T IR R A A B X 7 5 3575 IR AR
KIE HoS HUHIGIE T, 25 R ITIX 2 FPifs s
AT LR G 305 HoS 197726, Bernardo 25 % BV
TS A 1 B AR R Ak mT LAY R G 35 HaS 1)
FERC®T o SR AT R IR 4 1 4 3 A s A e
NH; A1 HpS MIBFFUAR D WL 2 A B S0 e 7 M
NEEFE A 2 R m i HIARE, Cha s dI A R 1
XS NH; A1 HoS 2 Flolk A SHE R s, A
T kg o % oy 3 A ML ot R vy L 4 T R ) ) 2o 4
AR

1 #MR57IE

1.1 HERE#FHL

KA b 5T T R Bk b X TG SRR B A8 0 0 4 1Y)
15~80 mm Hif2 B R, &N Tit—2 KIS
S Ax b e . oAl by S AR R Ry 3, R B Ax d
S AE g HERE J5ORE  JB 43 B 5 B 53% R RS R SR
24% MR BB, 19%I1 RIZE IRV AT 4% 1t
FOKFEFFE A A B Ak KA B R w2 KT
JER A 2~3 em £ o HEAE JFURLE A PHOIR WL
1. MO R 60 L [R5 I R BEGE, A 6 45
W2 2% Sk



174 ANV TR 23

2013 4F

&1 HERMEMRIRE AR

Table 1 Characters of initial material of composting

HENE SR AP BE TR EEE |
Compost Total organic Total Moisture AL
material carbon/% nitrogen/% content/%  C/N ratio
G4 1 1

B 35.123.4 2.540.5 69.6+5.2 162

Kitchen waste
ol Fk:
FARRAT 43.4+£2.9 0.8+0.2 9.1+£0.3 52.9
Corn straw
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FARI A HL R IR IR s =k 2 B
N, MERE SRR RO 3, RN BOKFSFT,
TR N 5.7:10), B B ERRIRS VS I %
SR O SRR R TR 1 1% N Ah (G S 4 S
BERARIG A s nE) , HLRRREHIM YIS
BRI 10% 5 B R BN IN . IR0 KA 5K = 4 Ja
BHESHAI G, %R 2 BB NI HIR R
I A BEIAAE 60 L %5 M AEACZE B h 3047 il 4
BB, SR s i i WOy AR, T e TR
SYERPE IR 0.2 Lo HEARI R 30d, 31143531
76 0. 2. 7+ 9. 15, 18, 30 d MAKERETEHES 1
KAESHRFEN, e AN FEMEAERY BE NH; Al HoSo M
B FER AR FARIME 1%, BHHEN RN ARE 150 g
oAy RIS 25 o B e S v s ) o A TR oo

2 RWRt

Table 1 Design of experiment
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No. 1 2 3 4 5
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pH value
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b. pH {f
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T CKOXH PHMOZS INH;POAIMg(OH),[FAbHE; CaP gk flICa(HoPOy),
HAEEE; FCAMIIFeCLIALEE; CD AN IBeta —cyclodextrinffj4b#E . K [
Note: Treatment CK as control; P+M is the treatment of adding H3;PO,4 and
Mg(OH),; CaP is the treatment of adding Ca(H,PO4),; FC is the treatment of adding
FeCls; CD is the treatment of adding Beta —cyclodextrin. The same as blow.

B 1 REBEACA IR E Fo pH 1849 T AL
Fig.1 Changes of temperature and pH value of different
treatments during composting
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Fig.2 Changes in composting materials loss rate during
composting
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Fig.4 Changes of hydrogen sulfide concentration and
cumulative of different treatments during composting
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EC 1 GI fEAHEMEREER R (I FRbR . SR
(EC) RMLT HENER LM T 1A, 5 ANk
HENE R BEC 1L an Sa iR, 5 AN EER) EC
R ERIEAR—E, 7EHEIER 0~3d, XAk
(1) EC HIH G, FEAE AWM RE ) &
Iy PR B IR, EC M IT4RZEH LT, )
T CO, Al NH; ({5 %, EC 1H B HT Ff%. 5%
TEAHLE, BRI B FOWIRG AL IR, 782 HE N 72
o BC H SR ZERA KR, LRI RS I
AR BN T HEAE K EC 8, X EE
POEHEZS IR T HERRYPR e sk b, N
1M EC {E# . HEARGE A, 5 AbEE (1) o 23
T 3mS/em, EVEWIEK ZAIERIZ W, nLLHE
BRXVEDIREFAE R, A e . Siha)r
Mreh R, A3 BC k22 3 (P<<0.05) .

28

S KEC

Electrical conductivity/(mS-cm™)

o3 Treatlmnt

X CK
—e—PiM
—-X---CaP
—o—FC
1 1 1 1 CD 1 1
0 5 10 15 20 25 30

HEALIN ] Composting time/d

a. WWEH EC

a. Changes of electrical conductivity during composting

120

(= (=3
f=} (=}
T T

REFEIEHGT
N
S

Germination index/%

&
[}
T

5 10 15 20 25 30
HEALIS 1] Composting time/d
b, KEFRIREL G
b. Changes of germination index during composting
A5 RFEIHAeLE EC A= GI 49 E 1k
Fig.5 Changes of electrical conductivity and germination
index of different treatments during composting
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Nitrogen fixation additive reducing emission of NH; and H,S during
composting of kitchen waste and cornstalk

Zhang Hongyu1 2 Li Guoxue®™, Yuan Jlng Zang Blng Yang angyuan
(1. Beijing Building Materirals Academy of Science Research/Solld Waste Resources Utilization and Energy Saving Building
Materials State Key Laboratory, Beijing 100041, China; 2. China College of Resource and Environment Science, China Agricultural
University, Beijing 100193, China)

Abstract: In order to reduce odor emissions such as NH; and H,S, this study designed experiments to investigate
the effects of H;PO4+Mg(OH),, Ca(H,POs),, FeCl; and f cyclodextrin on producing and releasing NH; and H,S
during kitchen waste composting. The composting treatment without adding chemical materials was used as
control. The kitchen waste consisted of 53% vegetation waste, 24% fruit wall, 19% meat, and 4% leaves. For all
treatments, cornstalks as an additive using the wet weight ration of 1:5.7 were added to the kitchen waste
composting. All treatments were analyzed using 60 L heat insulated composting vessels with forced aeration
systems. The vessels were controlled by the C-LGX program, which enables aeration to be controlled
automatically by time or inside temperature. Aeration consisted of pumping ambient air into the reactor
continuously at a rate of 0.2 L/(kg'min) dry matter.
The TKN and TOC were determined according to the Chinese national standard (NY 525-2002). The pH, EC, and
GI were determined in water extracts (20 g of dry weight compost were extracted with 200 ml of distilled water,
stirred for 1 h, and then centrifuged at 4000 rpm). pH value was measured with a pH meter, electrical conductivity
(EC) was measured by a DDS-12A conductivity meter. The moisture content was determined by drying the samples
at 105°C, until the weight was unvarying. The boric acid titration method was used to determine ammonia emission.
The H,S content was analyzed daily using a portable biogas analyzer. Composting gas samples were extracted using
a suction pump (built-in biogas analyzer, gas flow: 550 mL/min), and then transferred to the inlet port of the biogas
analyzer via a Teflon hose that contained a filter element (2.0 um PTFE) installed in the middle of the pipe. The
measurement was taken for about 90 seconds, and the measured value of H,S was read directly from the screen.
The results showed that adding nitrogen control material reduced the pH of the composting systems, and the loss rate
of the composting materials obviously decreased compared with CK. The analysis of phytotoxicity indexes of EC
and GI showed that all treatments reached the compost maturity requirements. Four kinds of control materials could
all decrease NH; and H,S emissions, but the reduction mechanism are not the same. Compared with treatment CK,
the cumulative emissions of NH; were reduced by 49.5%, 38.5%, 64.2%, and 62.7%, and the cumulative emissions
of H,S were reduced by 39.2%, 5.9%, 52.0% and 47.8% for the treatments of P+M, CaP, FC, and CD, respectively.
After integrating the reduction of NH; and H,S emission and the phytotoxicity of compost, FeCl; was the best
nitrogen and sulfur conservation material during kitchen waste composting in this work. This study can provide a
reference for the screening of odor control materials in a kitchen waste composting process.
Key words: composting, nitrogen, wastes, ammonia, hydrogen sulfide
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