32
ﬁé‘b ;’; %H @t&J T b (D

IRONMENT SCIENCE
PAik: http://www.aes.org.cn

BRI LT TR e 5 RS HTR W
FHME, BAET, mONAE, BRI, R, FE, PO0R

FIHASL:

A, AR T, A, S SRS ISR FEHE N A TP e 5 S CHER 2 [T, AL IRBE 2274, 2021, 40(11): 2448~
2455.

TEZR B2 View online: https:/doi.org/10.11654/jaes.2021-0980

FETT BRI HAB S

Articles you may be interested in

Fe ) O A S AL A 35 i S CHE R 2

MROCHE, 22 [E 27, B 55, X3, 3t

AV FRE R4 4R 2021, 40(11): 2465-2471  hitps://doi.org/10.11654/jaes.2021-0857
I SN I I G % S M TS 5 L S 4 5 i)

Wk, ZE, SA5 5, EEE, 52

LAV IABTRL 2447, 2021, 40(11): 2456-2464  hitps://doi.org/10.11654/jaes.2021-0859

TSR T SNIREAR IR XA FEHENE 1 7 T NH  RITH S HESSCR

FAGHE, T, TR, P, IRMELD, 07K, XL, B
el FREERLE24. 2021, 40(9): 2014-2020  https://doi.org/10.11654/aes.2021-0221

LU SRS i) B T 2 A HE T 1) 5 i)
e, 1, 2, By, 2R 5
LV FREERFA2A 3] 2021, 40(11): 2439-2447  hitps://doi.org/10.11654/jaes.2021-0955

SR RS [ S8 3R I [ R SR A 23 LU o

VLIE, BN, S0, 22
LNy FREERLF24]. 2018, 37(2): 369375  htps://doi.org/10.11654/jaes.2017-0996



http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0980
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0857
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0857
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0857
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0859
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0221
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0221
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0221
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0955
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-0996

2021,40(11): 2448-2455 xR W F OB R F F R 20214F 11 H

® Journal of Agro-Environment Science @

EIR A, BAET, ML, S5 SRR AR s FEE N e T e 5 R ACHE R RS2 M )], AL PREERL 22440, 2021, 40(11) « 2448~
2455.

YAN Z W, YANG F Y, GAO X Z, et al. Effect of sulfur—containing additives on methane and odor emissions during pig manure
composting[J]. Journal of Agro—Environment Science, 2021, 40(11) : 2448-2455.

L T N

FEisRLE 0SID

BWA NI E LRI TR RS R AR A

B84, WIETF, B, B, Fa®, FES, FIOF

(P AR R A4 B8 IS PRIE 2 e /AR S5 Qe B2 S R b st i 5280 %, Jbat 100193)

WOE IR EE A ARSI, A R I AR b B R R SRR, IR (PG) L BERRES (SP) L BREREM (NS) s
TR, SR P i ot 30 RV S 60 LAWbR & e, 448 55 AS [) 25 0 TR 390 % S M I ol i o SRR A S i . 85 R B - TS S N st s
YR L 2% 1 PG 2% (1) SP . 1.2% (1) NS 20 FR 43 B eI /D 50.8% .43.3% .46.6% 1) e HER ; PG 1 SP4b FRAE W /b 40.6% F137.2%
FI 2SR NS/ T 20.0% W2 THE R 5 PG 5 SP AL 3t Ak 0 SR I 7 A I St g 3 4 T T IN'S Ach A 5 A S HIE
S B CTERS T ALY 3.8 £ , H NS ZbFIHENE 25 TR 5 Fh T & 25N 41.3% ., FFE R, 1.2% (1 NS AR TE & RS WHE, i
2% (1) PG Lk B 2% 1) SP SR B AS INF7 45 0 38

SREBIA) HEAL A S TS I s AR BEHE I SLARHEK

FESHES:S141.4;X713 XEIRERG:A  XEHES:1672-2043(2021)11-2448-08  doi:10.11654/jaes.2021-0980

Effect of sulfur—containing additives on methane and odor emissions during pig manure composting

YAN Zhaowei, YANG Feiyu, GAO Xingzu, CHEN Jie, LI Shiyu, LI Guoxue, LUO Wenhai"

(Beijing Key Laboratory of Farmland Soil Pollution Prevention and Remediation, College of Resources and Environment, China
Agricultural University, Beijing 100193, China)

Abstract: This study aimed to identify suitable sulfur—containing additives for the effective control of methane and odor emissions from
composting processes. In this study, we used phosphogypsum (PG), calcium superphosphate (SP), and sodium sulfate (NS) as additives in
a 60 L barrel fermenter with forced ventilation and aeration to investigate the effects of different sulfur—containing additives on gas
emissions during the composting of pig manure. The results showed that the addition of 2% PG, 2% SP, and 1.2% NS to the compost raw
material reduced methane emissions by 50.8%, 43.3%, and 46.6%, respectively. PG and SP treatments reduced ammonia volatilization by
40.6% and 37.2%, respectively, and NS treatment reduced ammonia volatilization by 20.0%. PG and SP treatments did not have a
substantial inhibitory effect on hydrogen sulfide gas emissions; hydrogen sulfide emission from NS treatment was 3.8 times higher than that
of the control treatment, and the seed germination rate at the end of composting in the NS treatment was only 41.3%. In summary, the
addition of 1.2% NS treatment is not suitable as an odor reduction strategy, but the addition of 2% PG and 2% SP and other low—sulfur
additives is more appropriate.
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Table 1 Basic characteristics of composting materials
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Figure 2 CH4 emission rates and cumulative emissions changes
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Figure 4 NH; emission rate and cumulative emission changes
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R2 MRS A EIEMIEIR

Table 2 Maturity indices of final compost

oSl EC/ NHi-N/  NO3-N/

Treatment pH  GI% (mS+em™)  (g-kg")  (g-kg™") e
CK 8.0 127.2 1.8 1.7 0.3 14.0
PG 8.0 1323 2.7 3.8 0.3 12.4
SP 8.0 1456 2.5 3.6 0.5 11.6
NS 8.6 41.3 3.0 22 0.3 13.9

HERE A B RFRAR T 7.68 1N T 20 5 SPAL I CK 4]
AH HG NH—N #5 & A% 9.93 4N 17 43 A5, HEHE s & 30 2k
FEAR9.41 A 4r i MWARIUREE AR WA H M
SRR A R R A X 5 R A ST DL
ARG R S IR0 A 23 RE A ST A 25 SR — 3. 5 CK
AR EE , NS b B R0 55 B RN

AR B ) R AR R 20 HENE ) 4 BV Y 8.36%~
20.92%, FE LB IR E 5T UURE A R4 S
TE K, 1M LA HLS—S TR CHE R A 420, 24 o HE AR
W R L 5T 3 U0 0.10%0~0.54%

(1) 7 5 i XU A A MR NE R R vp 35 B s
FIBEA R/ CH. P HE L , B A8 R B R 5 Ab 31 4
I REIH /D 50.8% F143.3% (1) CH.L HEL ; B R 44 Ak BE B
I 71> 42.99% (1) CHLHE L , {52335 i HaS A i HE K .
T R AN ATV 1 7 A B A0 ey L 7 s A TR, (ELRE PR Ak
PRAIEHERSOR 55

(2) SRS IR eV DAL R NHL R, HAT
— i MY AR o A8 T R A Ab B R ek D
40.6% T 37.2% (1) NH: 44 5 T IR 44 Ak 2 11 i s 2>
20% M NHAEX .

(3) A0 B R 3l 5 Ak A % 4 UL 5 220 ) S
TR . 25 FPTIRES A R DHFRCE iR el
A BRI ANIE G A Ry SRR 58 WA DA S
T 5 b B Ry T L

4|
f
fi

=3 HIRMETEE

Table 3 The mass balance during the whole process

Qb W2 -1 Carbon balance/% %8 Z V-1 Nitrogen balance/% 1 Z -7 Sulfur balance/%
Treatment CO.—C CHi~C B CHIKTCloss  NH:-N AN Other N N4 TN loss H.S-S S SHUR TS loss
CK 44.67 1.63 47.68 26.66 7.35 34.01 0.21 8.36
PG 40.66 0.80 48.47 15.83 10.50 26.33 0.10 20.92
sp 43.16 0.92 50.48 16.73 7.87 24.60 0.13 18.04
NS 44.46 0.93 47.85 21.36 12.16 33.52 0.54 16.04
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