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Effect of ventilation mode on H,S and NH; emissions during
kitchen waste composting

ZHANG Hongyu'* , WANG Guiqgin®, GU Jun'. LI Guoxue®
(1. Beijing Building Materirals Academy of Science Research/State Key Laboratory of Solid Waste Reuse for
Building Material, Beijing 100041, China;
2. Beijing Environmental Sanitation Engineering Research Institute, Beijing 100028, China;

3. College of Resource and Environment Science, China Agricultural University, Beijing 100193, China)

Abstract In order to reduce odor substances emissions during kitchen waste composting process, experiments were
designed to investigate the effects of ventilation mode on H, S and NH; emissions. Aerobic composting of kitchen waste
and cornstalks was conducted at a ratio of 85 : 15(wet weight basis)in 100-L reactors for 30 days. The gas emissions
were analyzed with a force aeration at rates of 2.2(T1, continuous ventilation) ,3.3(T2,run 40 min and stop 20 min)
and 6.6(T3,run 20 min and stop 30 min)m*/(m* « h) ,respectively. The results showed all compost products met with
national sanitation standard and reached maturity according to composting temperature. In the case of the same total air
volume for three treatments, intermittent ventilation was beneficial to reduce H, S emission, but excessive ventilation
increased the total sulfur loss during composting process. The NH; emission reduced as the ventilation decreased, and
ventilation mode had little effect on NH; emission. Taking comprehensive consideration of non-hazard index, H,S and
NH, emissions, and compost quality, the ventilation mode of 3.3 m*/(m?® « h ) (run 40 min and stop 20 min) was
recommended to be applied to control H, S and NH; emissions during kitchen waste composting process.

Keywords kitchen waste; composting; ventilation mode; H,S; NH;
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Table 1 Characters of the initial material of the composting

KA LR/ % BAE/ N , KB/ %
Ykl ) KB/ % EAHmRA L %5 H/ (kg/m?) )
Total organic Total Moisture
Compost material ) Total sulfur C/N ratio Bulk density
carbon nitrogen content

Jof 4 b % 35.49+3.01 1.75+0. 42 0.5040.01 20. 28 702.30+£8.79 78.90+5. 32
EARFEFT 41,724+1.88  1.2140.11 0.3840.02 34. 59 100.00+11.83  7.4340.11
JBF A 45 3+ KR AEFT 36.42+3.11  1.7540.20 0.4840.03 20. 81 392.50+13.82  62.04+3.69

T K R AA E DO B LR R E R BRI O TR =
Note: The moisture content and bulk density are calculated on wet basis; The total organic carbon, total nitrogen and total sulfur are dry

basis content.

LA R 0 R, 26158 B 3 DA E A Bl ARid Sy T1.T2
T3, T1 RESmE R, BXER 2.2 m*/(hem’);
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Fig. 1 Dynamic changes of temperature and oxygen during kitchen waste composting



512

SRR AF 8 7 2 SR A R AL H. S F1 NH, Hl 52 1 127

O, We B IR b Tt T 3 A Il B B 2 e A1, B 43
B 26 BT RE A O, e B (2 35 M 56 (R= —0. 807,
P=0.000), HEAE AT L8 R AR, HEAR T O
O, V& B BRI 38 XU B, AR M 1 O VR e
O, W BB R/ 538 KGR E e, MRS 2 .
FALFEHEAR W Y O, W T2 fiefm, T3 JEdh, Tl
75 8R S A, A U A SO0 HE AR 1 O, W R
JEE SR — B o BRI BT 26 B 45 HE IR Ak B
(1 O, ¥ B 22 50 i 3% (P=0.000) ,
2.2 MRS H,S HERRER T

H.SC & RSB FEHERY
FEET B 2Ca) A AL B HL S M HERCR B 7T LUR
AR HERE A0 0] 3 AN A B A HL S HE ke B B A
B HERE B UEA T, 76 HE B Y 5~ 10 d 35 5 5 K HE L
WRE X F RN 3 A IR B B O,

[
W
—_
o
=

his
|

|

/

il

. ool

5 10 15 20 25 30
HE A I ] /d

Comp osling lime

HLSHERCHR BE/(x10% mg/m?®)
Hydrogen sulfide

AbFY Treatment —o—T1

W RE AR (R 1(b)) i H S IFE & 7E X /AR 2
o RE SR, HEAE 10 d DUJS . T2 F1 T3
SRS ) H, S, T1 ABRAESE 14 KA B HE b
RS SGRENEE 3 A HER R 0, LRI 15 d 5 T1
IR Ho S HE A #2355 @ B 2(b) 1 B FUHE
R AT LB A RS 3 AN b Y Al KU —
R AN [R) 38 K7 306 Ho S SR AHE B 52 W 58K (8]
am K A R TR He S HE, I H w5 XU Y
(] C3E L 2x i — 0 AR HL S i HEicsE . 5 T1 A
Fo. T2 Al T3 b B H,S B AHE i 2 40 5l B AR T
25. 300 F1 37. 7% . Geit /i R4 A H A H, S 1)
HEdilk 22 Fedlk B3 (P=0. 005) . fH & T2 1 T3 kb ¥g
] H, S M HEi 2 7R B 3 (P=0.225), #iH7E[A]
Wi K7 =R @ XU >33 m®/(h o m®) Bk AT LR
it H.S AL,

251w
E 'T;‘ 2-5 | /OOO-OOO-OOOOO-O-O-OO—O
S = od
< g 20} ee
= oA
EES LIS5F /’
B
= % 10y
= =
=3 0.5
o E
='C 0.0e= . : L L . )
0 5 10 15 20 25 30
HERE IR/
Comp osting time
——T2 e T3

B2 AEBELELE HLSKEMZREREHNTH

Fig. 2 Changes of hydrogen sulfide concentration and cumulative of different treatments during composting
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Fig. 4 Changes of electrical conductivity and germination index of different treatments during composting
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Table 2 Nitrogen, sulphur and mass balances of different treatments during composting

T K4y A ER T e )
Dry matter balance Moisture balance Nitrogen balance Sulfur balance
P mw o omx o owms sw BoR/ A L
4 il 4 12k %
Treament 0" g wE AR NH,-N/% %/ % ‘ W%/ %
fH/kg fi/kg F/% {H/keg f{l/ke % _ H,S-S/ %
Ammonia-N Total Total
Initial  Final Loss Initial  Final Loss )
nitrogen loss sulphur loss
T1 16.42  10.63  33.61  24.74 16.22  34.44 29.25 35.28 5.25 11. 27
T2 15.17  11.10 23.03 23.23 14.80  36.28 24,70 34.21 3.92 8. 77
T3 15. 85 9.82 31.25 25.07 14.68  40.46 31.98 39.18 3.27 12.29

T AN K A3 0 5% R R A R o HE AR 56 R GRS AT 43 L V05 BB R A O AL BRI R R B AR B E A, 0
Note:Loss ratio means the loss as a percentage of composting raw materials(wet basis) , % ; The nitrogen and sulfur balance is the nitrogen

and sulfur loss as a percentage of initial nitrogen and sulfur, %.
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