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Progress of rural solid waste resource utilization in China

MIN Chao'?, AN Da', WANG Yue", XU Hai—hong’, WANG Liu-hua’, KANG Ming’, WANG Mai-bo'

(1.Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2.College of Geosciences and Resources, Chang’an Uni-
versity, Xi"an 710054, China; 3.Environmental Engineering Evaluation Center of Ministry of Ecology and Environment, Beijing 100012,
China)

Abstract: The pollution from rural solid wastes seriously restricts the construction of beautiful countrysides and the sustainable develop-
ment of agriculture in China. Waste resource utilization is the inevitable trend of solid waste treatment and disposal in rural areas. On the
basis of defining rural solid waste and discussing the significance of reusing it, this paper systematically sorted out the types, characteris-
tics, and present situation of rural solid waste in China, and summarized the advantages and application status of returning straw to soil, an-
aerobic digestion, aerobic composting, and refuse incinerating power generation, while also analyzing the technical problems and policy is-
sues as well as the current challenges faced by the utilization of rural solid waste resources. Relevant suggestions on the development of ru-
ral solid waste recycling were proposed at the end of this article.

Keywords : rural solid waste; plastic film; straw; livestock and poultry manure; resource utilization; prospect
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Table 3 Comparison of the four types of waste disposal and recycle method
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Figure 1 Technological process of solid waste recycling in rural areas of China

AR % DAk , o 3 T 1, AR T I B DA B Y
ST EACRBURT , BUR 5T [ B2 1 75 3 B A T
Yo FRTAHS A R [ 58 DAL 7 SR TR AR FHEA
[EINCIEE N0 N O N gl 8y €S INCT % (398
R AR BT 2 BRI 5 [ A, A
AT ] G IR TEAGH G F1 o Fe i 2 AR R
TWIX, B AT 45 B A T 0 3 AL I R B /R
X, 3 1 SR A WA A A B s g BT
A EIEMC, RIS 5| T RAEOL TS Aalk i 7 o DB
JRE D FE I R AR 5 5 SRR SR R BUR 5 4
WEE HAR GG B B S 2
BT T AT Al RS I T A AR,
F [ A [f P BT UA T #1 H PRIE 3 B 28 55 ) 4 A
S FA)JRI T o
52 RE

(D FR AT FIFR I A R RS, LI
JEE Sy AL B4 [ P B DA T 7 B B A I R CR
ANBRAEAE A, (A5 HATAH [ AR T BEFFF 27 (1
BUIR . DL 2 8 EL oy B A v A B (AR 5 0 AN L B
ST A G — A B, i AT B TR BT IR RO, IR ER
BifeE  EH WO, U AR S EE 0 1A
e A [ P BT UAL A BRI e SRR A

(2) N Z 3D AT P = iR B AR
H A 2 BT M 52 1 AL R 20T
I ARG AL T A HE G ] G A [ 2 A
TR S VR AR AR A

(3) 3 [ e Aok e AR o A i 2 B DA A AN v, (H
AR M NS B T K KR X R WA 1% A7

http://'www.aed.org.cn

AHLIL
ML . _|
(3258 —> Rl o
o MR Fﬁi‘%ﬂtﬂl’j
MR st et L;Jﬁ’ﬁ?ﬁ%
ikt
% ’—> AT EIRLE (> R
e e T S el
L AR [ G

e )N T 7/ R e M R L B | = S LW
it AR o AR A M DCE ISR AR L R ZKE T I
IR Bl R R i, e S BRI A A K BT AL
KRR T

SE Lk

(1] B2, RO . Fe [ AR IS Y B b L AURT B e ). 4lk 2
,2018(3):20-22.
LU Jun—shu, YANG Yi-bin. Research on innovation of rural non—point
source pollution prevention and control system in Chinal]]. Agricultural
Economy, 2018(3):20-22.

(2] 8 3, IR AR ZPEAEFR AT [ A 775 Yy 3 174 9 it
[J]. FREE{RA, 2007(20) : 12-14.
ZHOU Ke, WU Yi-wen. Implementation of circular economy in pollu-
tion control of rural solid waste in ChinalJ]]. Environmental Protection,
2007(20) : 12-14.

[3] o W fle . IR AAS [ A B2 95 e B v ) i A B )], iR a2,
2007(6):41.
GAO Ming—xia. Legal consideration on pollution prevention and con-
trol of solid waste in rural areas of China[J]. Legal System and Society,
2007(6):41.

[4] XUBA . B =AM [5 1A B 75 G PR AL BT 9 ER A R REATT 52 D). b
A LRt R, 2011
LIU Ying—jie. Study on Chinese legal system of preventing the pollu-
tion of solid wastes in rural areas[D]. Beijing: Beijing Jiaotong Universi-
ty, 2011.

[5] % A Ak . PRFEARKT 11 167 2 SELHL 373 175 e BR8] e 1G98 DB i 7
TR (ZA BUZ RGO BITE D] FOM - HTLRE, 2011
GUAN Yi-dong. Pollution investigation on abandoned rural unsanitary
landfills and leachate treatment using multi —-media layering (MML)
system[D]. Hangzhou : Zhejiang University, 2011.

[6] B[, T 24k, BRIGAE, 55 . 5 FH AL X Al A A5 PRI Y 672 100 52 0
FOFHT). A4, 2004, 13(4) :656-660.
HUANG Guo—qin, WANG Xing—xiang, QIAN Hai—yan, et al. Negative

— 157 —



KU FREMEFHR L3755 F 28

effects of inorganic fertilizer application on agricultural environment
and its countermeasures|J]. Ecology and Environment, 2004, 13 (4) :
656-660.

(7] K/, VA U . R AR 2 BRI 15 G 5 16 5 B R 5 B D0 SR 1.
IBE RIS, 2000, 13(3) :40-43.
HUA Xiao—mei, JIANG Xi-liu. Characteristics and control counter-
measures of pesticide pollution and it"s damage on environment in Chi-
na[J]. Research of Environmental Sciences, 2000, 13(3) :40-43.

(8] F R, AT, ST, 45 . ARNHR 0k LK ) S5O L s
HIRIZ L] AU, 2015, 46(5) :101-106.
WANG Zhi-chao, LI Xian—yue, SHI Hai-bin, et al. Effects of residual
plastic film on soil hydrodynamic parameters and soil structure[J].
Transaction of the Chinese Society for Agricultural Machinery, 2015, 46
(5):101-106.

[9] sl WT, B R, WA b [T 1A S Ay b BRSPS R
55,2018, 174(5) :21-24.
SHI Ke, XUE Jian—liang, HU Shu-gang. Agricultural solid waste treat-
ment and utilization[J]. World Environment, 2018, 174(5) :21-24.

[10] AR, B8 ¥, T 55 . FE RAEY RS FFL5-G R A IR K 58

BERBAERCA L], o ol U X R, 2017, 38(9) :32-37.
SHI Zu-liang, JIA Tao, WANG Ya-jing, et al. Comprehensive utiliza-
tion status of crop straw and estimation of carbon from burning in Chi-
nalJ]. Chinese Journal of Agriculture Resources and Reginal Planning,
2017, 38(9):32-37.

(112 o, EHd, M. T 5 & XM SR HTE 1 204 boxt
SR FT—— T 1 b A HUIE IR A1 BE 1. A b Aol 241 G
ZRFERR), 2018(4) :30-37.

JIANG Xi, WANG Rui-bo, SUI Wei-lin. Potential evaluation and

countermeasures on livestock manure resource utilization: Based on

perspective of commercial organic fertilizer utilization[J]. Journal of

Huazhong Agricultural University (Social Science Edition), 2018(4) :
30-37.

[12] A7 2k . 5 ARl 75 & R0 75 Y BUIR 43 # K B i A U 2 D] &
O, 2018.

SHU Hui-chao. Analysis of status and prevention model on pollution
of livestock and poultry breeding in Jilin City[D]. Changchun: Jilin
University, 2018.

[13] £ B ARR IS QBRI A 5 X SRS (D). P % - 2R,
2018.

WANG Yin. Investigation current situation and countermeasure re-
search of garbage pollution in rural areas[D]. Xi’ an: Chang’ an Uni-
versity, 2018.

[14] ¥ eI, SRBITE, 2R AT, A5 . o RN A T iy 30 0] 85 figp e X 5
(] BAEAR L, 2011(11) :34-36.

SHANG Xiao —bo, ZHANG Chao - sheng, RONG Hong - wei, et al.
Problems and solutions of rural domestic waste in ChinalJ]. Moderniz-
ing Agriculture, 2011(11) : 34-36.

[15] Wu X, Yue B, Huang Q, et al. Investigation of the physical and chemi-
cal characteristics of rural solid waste in China and its spatiotemporal
distributions|J]. Environ Sci Pollut Res Int, 2018(8) :1-13.

[16] RAM), BEREMG, T 50K, 45 . [ 5 & Fe IR h 370 B IR AU S
R II1)). M E SRS MBI, 2018, 24(5) 1 1131-1148.

SONG Da-li, HOU Sheng—peng, WANG Xiu=bin, et al. Nutrient re-
source quantity of animal manure and its utilization potential in China
[J]. Journal of Plant Nutrition and Fertilizers, 2018, 24 (5):1131-

— 158 —

1148.

[17] RKH, BEENS, F 750K, 45 . b A AT 77 20 B o Ko UAbie
I HPIE SR S HLEL R, 2018, 24(1) : 1-21.
SONG Da-li, HOU Sheng—peng, WANG Xiu-bin, et al. Nutrient re-
source quantity of crop straw and its potential of substituting[J]. Jour-
nal of Plant Nutrition and Fertilizers, 2018, 24(1) :1-21.

(18] Fv I K R 10 . [l 5 4 A 77 A7 9 AL I A1) FHAS 391 I i 7. i
FEA R, 2017, 35(2) : 39.
China’ s rice network. China’ s annual output of straw is more than
900 million tons, less than 40% of which is utilized[]]. Fujian Science
and Technology of Rice and Wheat, 2017, 35(2) :39.

[19] #h4 53, Pemaam, X b, 45 o A A I B iy 7 A e 5 B
FEEIHT B AL P[], Al TR, 2017, 33(15) : 1-14.
HAN Zhi-yong, FEI Yong—qiang, Liu Dan, et al. Yield and physical
characteristics analysis of domestic waste in rural areas of China and
its disposal proposallJ]. Transaction of the Chinese Society of Agricul-
ture Engineering, 2017,33(15) : 1-14.

[20] JAIR A . Fe [ A RELA Tl i BRAR B L JRE X5 (2015 4F) 1], MURHB)
#,2015(6):13-15, 41.
ZHOU Da-gang. Status quo of agro—film industry(2015) of China and
countermeasure for its development[J]. Plastic Additives, 2015 (6) :
13-15, 41.

(2115 & BUBAL R S 26 T A0 L5 R JRAL R VR (D). TS 7 4,
2017(10): 1.
ZHANG Jing. Brief talk about the treatment and resource utilization
of feces in large —scale piggery[J]. Feed & Animal Husbandry, 2017
(10):1.

[22] X g R O 1 IR SR A R R R 0] R O E TR,
2008(10):18-19.
LIU Wei. Characteristics and enlightenment of clean livestock breed-
ing in Canadal[J]. China Livestock Communication, 2008(10) : 18—19.

(23] B, Wi, YR, A5 PHEE R S SR X ep [ R SR 2
TEIRA K SRR A TR, 2018, 34(12) 1 1-7.
SUI Bin, MENG Hai-bo, SHEN Yu—jun, et al. Utilization of livestock
manure in Denmark and its inspiration for planting—breeding com-
bined circular agricultural development in China[]]. Transactions of
the Chinese Society of Agricultural Engineering, 2018, 34(12):1-7.

[24] De Buisonjé F E, Melse R W, Hoeksma P, &5 . fuf 2 & & 38 Ab #fl 2~
L. PR, 2016(2) :41-45.
De Buisonjé F E, Melse R W, Hoeksma P, et al. Handling animal ma-
nure, the struggle of the Netherlands[J]. World Environment, 2016
(2):41-45.

[25] FELLfk, E B, B 2% (I B ) L AR s ARl [ A i 9y W A
A RHUEL). B AT HFERE, 2018, 43(6) :123-128.
TANG Hong - xia, WANG Zhuo —yue, HE Rong. The "Solid Waste
Law" should include the relevant provisions of rural solid waste in ru-
ral areas in China[J]. Environment and Sustainable Development,
2018,43(6):123-128.

[26] 4 57 . A 24 43 2 IS Aol T 95975 e v B B O P ). AR
2R SHE L, 2016(9) :1-3.
JIN Shu-qin. Pesticide packaging recovery is an important break-
through for agricultural non—point source pollution control[J]. Pesti-
cide Science and Administration, 2016(9) : 1-3.

2712 FF . MoEas, DI, &5 R I B R K Ak BEER
[J1. HEFREERE, 2018, 38(11) :4187-4197.

http://www.aed.org.cn



P A5 - 3 FE A [ A B 4 B IR S Je

202053 A

LI Dan, CHEN Guan-yi, MA Wen-chao, et al. Characteristics and
treatment status of rural solid waste in ChinalJ]. China Environmental
Science, 2018, 38(11) :4187-4197.

[28] & i Wi . AN A BILA= 0 S5 3 DR AUk 8 T 20 5 [D). b st o
ek BB, 2018.

LUO Chen—qian. Research of rural organic waste anaerobic digestion
[D]. Beijing: Chinese Academy of Agricultural Sciences, 2018.

[29] Mehmood K, Chang S, Yu S, et al. Spatial and temporal distributions
of air pollutant emissions from open crop straw and biomass burnings
in China from 2002 to 2016[J]. Environmental Chemistry Letters,
2018, 16(1):301-309.

[30] Zhuang Y, Chen D L, Li R Y, et al. Understanding the influence of
crop residue burning on PMas and PM,y concentrations in China from
2013 to 2017 using MODIS Data[J]. International Journal of Environ-
mental Research and Public Health, 2018, 15(7) :1504.

[31] 5K, XKy, T F . PUFRARAR FRFE AR £ U5 Qe IR 5
[J]. B £, 2009(7) :98-100, 173.

ZHANG Xue-mei, LIU Yong—gong, WANG Li. An empirical study on
non-point pollution of livestock and poultry raising in western rural
areal]]. Ecological Economy, 2009(7):98-100, 173.

[32] Bk 5 1% . AT KB FRIE M 15 Y S A TR S5 —— T S i
DURRLAE 6 SR B P IR AR 0] b BTl K22 i (R 2 L2 1D,
2017, 19(1) :50-59.

GENG Yan-hu. Pollution of rural large —scale breeding industry and

its governance dilemma: A field investigation of pig farming in Bei-

zhen Town of Chaohu River basin[]J]. Journal of China University of

Mining & Technology(Social Science), 2017, 19(1) :50-59.

B3] A, VR, RS, A5 IR B AL 3 & TR A 275 e UL
FASTHTLIN. A B8 U85 R BE2E 4, 2018, 35(2) 1 126-132.
XUAN Meng, XU Zhen-cheng, WU Gen-Yi, et al. Analysis of utiliza-
tion of fecal resources in large—scale livestock and poultry breeding in
China[J]. Journal of Agricultural Resources and Environment, 2018, 35
(2):126-132.

(34] M ZE, BUSED . A BRI S S K B R (1] PO 3R 35, 2005
(1):102-105.
XTAO Jun, ZHAO Jing-bo. Farmland plastic film pollution and its
countermeasures[J]. Sichuan Environment, 2005(1) :102-105.

[35] Fei L U, Wang X, Han B, et al. Soil carbon sequestrations by nitrogen
fertilizer application, straw return and no—tillage in China’s cropland
[J]. Global Change Biology, 2009, 15(2) :281-305.

[36] Fk i, e, Prfh, 55 . & B HE AN AT o L e rAL M
SR TSI RE()]. RIETT & OB IR, 2018(17) :54-58.
WANG Yong—jie, SHI Jian—feng, SHEN Yan—jing, et al. Research
progress on the effects of livestock and poultry feces and chemical fer-
tilizers on soil physicochemical properties|J]|. Heilongjiang Animal
Science and Veterinary Medicine, 2018(17) : 54-58.

[37] B Oe7%, Agn, ok U, 55 SRR S AR AR T X o b K 43
Be&NAZ P REISE AL ARl T ARSI, 2010, 26(1) : 41-46.
LU Mei-rong, LI Zeng—jia, ZHANG Tao, et al. Effects of minimum or
no—tillage system and straw returning on extreme soil moisture and
yield of winter wheat[J]. Transactions of the Chinese Society of Agricul-
tural Engineering, 2010, 26(1):41-46.

[38] XIERL . R A LA = A R IG I RUR )] S AR
4%, 2006(1):22-24, 27.

LIU Xiao—xia. Developing organic agriculture is an effective way to in-

http://'www.aed.org.cn

crease income of farmers|J]. Inner Mongolia Agricultural Science and
Technology, 2006(1) :22-24, 27.

[391 205 R, XA~ . FOKRFEFFIE HERWFTT B A SR 4T, & Ak
AR, 2007(3) :32-34.

LI Wan—-liang, LIU Wu~-ren, Research status and development trend
of maize straw returning technologylJ]. Journal of Jilin Agricultural
Sciences, 2007(3) :32-34.

[40] 1k Jth . AR FERT I FEAE) T DL B R A 43 BT D). AR
el K, 2016:17-18.

GENG Di. Investigation and analysis of the promotion and application
of straw returning in Jinlin Province[D]. Changchun: Jilin Agricultural
University, 2016:17-18.

[41] Yuan D H, Wang J Y, Huang X ], et al. Emission reduction effects of
biogas micro—digesters: A case study of rural households in Kaixian,
ChinalJ). Fresenius Environmental Bulletin, 2015, 24(4) : 1530-1536.

[42] Yu L, Kuang Y Q, Huang N S, et al. Popularizing household-scale
biogas digesters for rural sustainable energy development and green-
house gas mitigation[J]. Renewable Energy, 2008, 33(9) :2027-2035.

[43] Rowse L E . Design of small scale anaerobic digesters for application
in rural developing countries[D]. Tampa Bay : University of South Flor-
ida, 2011.

[44] Wang X H, Li J F. Influence of using household biogas digesters on
household energy consumption in rural areas: A case study in Lians-
hui County in China[J]. Renewable & Sustainable Energy Reviews,
2005, 9(2) :229-236.

[45] 2%, 1 E 0, SR NG, 46 RFT DR AL R 25 ).
EVAA, 2011(5):29-33.

LI Shu-lan, MEI Zi-li, ZHANG Guo-zhi, et al. Summary of straw an-
aerobic digestion pretreatment technology[J]. China Biogas, 2011(5) :
29-33.

[46] 5 57 B, REXUB, Ak B 55 L RS DR AUTH AL AL FIE AR BIF 70 3t e
[7]. REVRIIIT 551, 2015(4) :37-39, 43.

FU Jia—qi, GUI Shuang-lin, LIN Min, et al. Research progress on the
pretreatment of pig manure for anaerobic digestion[]]. Energy Re-
search & Administration, 2015(4) :37-39, 43.

[47) B, R IR B S —— B DXCASHT A T
AP T AR PLCASEECT). Hp B R LRl 2008(9) :28-29.
TIAN Miao, WANG Hai—kuo. Automation application of biogas engi-
neering: PLC model of biogas centralized supply project in Dongx-
incheng village, Changping District[J]. China Environmental Protec-
tion Industry, 2008(9) :28-29.

(48] £ F. AR T Z AR P T PRSI 4Ol TR i
REVET™I), 2011(4) :4-6.

WANG Jue. Investigation report on rural household biogas in village
economy|J]. Agricultural Engineering Technology (New Energy Indus-
try), 2011(4) :4-6.

[49] AR, VAR, FOUHME, 45 . SHON B A M ARAS P R A
FHBUAR B 1. o B, 2012, 30(6) :56-58.

HU Jian—ping, SHEN Ji-na, WANG Guang-yao, et al. Present situa-
tion and suggestions of rural household biogas digesters in southeast
Guizhou[J]. China Biogas, 2012, 30(6) : 56-58.

[SO] AU T, ik, 4oy, S R T AU T BUIR B2 o] A i 15K
RS C—— LI HE A AR AR S )] v R 2012,
30(1):47-51.

HOU Jing-wei, QU Bo, LI Xue~-lei, et al. Current situation of rural

— 159 —



KU FREMEFHR L3755 F 28

biogas utilization and its significance to domestic sewage treatment : A
case study of rural areas in Hebei Province and Shandong ProvincelJ].
China Biogas, 2012, 30(1) :47-51.

(S BH, Bk . S5 4t geAss  FHTH AU T BUIR B A7 A2 [R1 D). re
Jigelk, 2015, 9(21) : 145, 147.

ZHOU Yang, FENG Qiu-ying. Current situation and existing prob-
lems of rural household biogas in Chongzuo City[J].South China Agri-
culture, 2015, 9(21) : 145, 147.

[52] AERBL, Al PRI IS Y B i T AL BOR M. bt A Tl
H i, 2004.

REN Nan-qi, LI Jian-zheng. Biotechnology in environmental pollu-
tion control[M]. Beijing: Chemical Industry Press, 2004.

[53] B B, S8 o, Bt AT DL AP S 4 s Tt S FE A A T
AR E A SRR, 2003, 11(1) : 159-161.

HUANG Guo—feng, WU Qi-tang, HUANG Huan—zhong. Aerobic and
thermophilic composting technology of solid organic waste[J]. Chinese
Journal of Eco—Agriculture, 2003, 11(1) : 159-161.

[54] )8 B, ZMol, ok, A5 R ROR A A A TS A ILE ST

AT 5 BT 0] 1L AR RO R A2l (A 8B ), 2017, 48(5) -
770-774.
ZHOU Qun, LI Lin—chao, ZHANG Chao, et al. Analysis of the pros-
pect of composting technology in the treatment of organic wastes in ru-
ral areas[J]. Journal of Shandong Agricultural University ( Natural Sci-
ence Edition), 2017, 48(5):770-774.

[55] Y[ B, SR8 A, i OO, 45 . S AL Al Ak BEL B ) B2 A i 2k
BEPEOTLI]. AR AR 4R, 2002(3) 1 1-4
HUANG Guo —feng, WU Qi-tang, MENG Qing - qiang, et al. Sub-
stance changes and maturity evaluation during pig manure composting
[J]. Journal of South China Agricultural University, 2002(3):1-4.

[56] BREI%, B RIR, B, 5 RIRMEALBEAT()]. ST BREE Sl A
4, 2000(5) :17-20.

WEI Yuan—song, LI Cheng—qiang, FAN Yao—bo, et al. A review of
composting equipment|]]. Urban Environment & Urban Ecology, 2000
(5):17-20.

[57] Vossen P, Rilla E . Home composters make a difference to diversion
[J]. Biocycle, 1997, 38(1) :34-36.

[58] A+ FF. 2018 4E 3k [F B 4R 58 e e W I F1 A 35 31 240 4N []. Hh4hRE
U4, 2018,23(7) :59.

ZHOU Dan. In 2018, 240 garbage incineration power generation proj-
ects will be built in China[J]. Sino—Global Energy, 2018, 23(7) :59.

[59] TKiFEE, 42 B, 4k SC. B3R AL Rk v HOR TR TR ] 9 00 P 37 K%

FETERBAIR)]. L T, 2010, 29(S1):91-95.
ZHANG Hai-xia, LI Ai—min, YANG Ji—wen. Application prospects
and existing problems of waste incineration power generation technol-
ogy in China are discussed[J]. Chemical Industry and Engineering
Progress, 2010, 29(S1) :91-95.

[607] 5K BAJEE . 175 58 11 A< FH AR BEAL AR AL 4 s B0 A JE 5 (0. &l Bl
Bk, 2019(4) :57-58.

ZHANG Ming - hui. Consideration on mechanized collection and re-
covery of farmland residue film in Jiuquan City[J]. Farm Machinary,
2019(4):57-58.

[61] B . B2 ATk ok T2 W5 B o M 43 [D]. 136 - [+
TER2E, 2006.

MA Li. Study of waste agricultural film dry process granulitization and

— 160 —

utility analysis[D]. Shanghai: Tongji University, 2006.

[62] T 7 . ARAEWRE FE AU AL FH A7 7E 14 [ R0 K N X i [J]. V195
AL, 2017(4) :44-46.

XU Rong. Problems and countermeasures of mechanized returning of
crop straw to field[J]. Jiangsu Agricultural Mechanization, 2017 (4) :
44-46.

[63] Bt 3C, BRAEY-, 5% ik, 45 I 0 9 DO [R5 A FH =X

XA/ T B BRI ()). R AR S AR 4R, 2017, 25(2)
180-187.
YIN Wen, CHEN Gui-ping, CHAI Qiang, et al. Effect of tillage and
straw retention mode on seedling emergence and yield of spring wheat
in the Hexi irrigation arealJ]. Chinese Journal of Eco — Agriculture,
2017,25(2) :180-187.

[64] Jr i1, A<y AL, Tl i da . e STl s 3 B 40 e i F AR 55 00 .
THEHA, 2010, 28(1) :76-80.

FANG Yuan—yuan, ZHOU Shou-hang, YAN Li—juan. Power genera-
tion technology and application of municipal solid waste incineration
in Chinal[J]. Energy—saving Technology, 2010, 28(1) : 76-80.

[65] & &, Z&3w, x| . R AT SIRAEPE R BT I RERSOK-F-
FE]. FRET AR TR, 2018, 26(3) :39-42.

WU Jian, JIAN Rui-huan, LIU Tao. Research on energy efficiency of
municipal solid waste incineration plant in China[J]. Environmental
Sanitation Engineering, 2018, 26(3):39-42.

[66] Sui Q, Zhang J, Chen M, et al. Distribution of antibiotic resistance
genes (ARGs) in anaerobic digestion and land application of swine
wastewater[]J]. Environmental Pollution, 2016, 213:751-759.

[67] Sun W, Qian X, Gu J, et al. Mechanisms and effects of arsanilic acid
on antibiotic resistance genes and microbial communities during pig
manure digestion[]]. Bioresource Technology, 2017, 234:217-223.

[68] Fh 7. & B I E R WL R hr A RYU IR AL HLBHE 5T
[D]. i : PUALAR MBI 2, 2017.

SUN Wei. Variation mechanism of antibiotic resistance genes during
anaerobic digestion with livestock manure[D]. Yangling: Northwest
A&F University, 2017.

[69] AT I, B B, E LN, 45wl AL R X A SR IR P A R T

PESEIN I SE L) ). 3REERLE, 2016, 37(5) :1986-1992.
ZHENG Ning-guo, HUANG Nan, WANG Wei-wel, et al. Effects of
thermophilic composting on antibiotic resistance genes (ARGs) of
swine manure source[]]. Environmental Science, 2016, 37(5) : 1986—
1992.

[70] Barrington S, Choiniere D, Trigui M, et al. Effect of carbon source on
compost nitrogen and carbon losses|J|. Bioresource Technology, 2002,
83(3):189-194.

[71] 5K 0 . 30 e B (K D3 B A7 78 (AL | PP R ), 2005, 33(3) -
42-43.

ZHANG Bao—feng. Advantages and problems of garbage power gener-
ation[J]. Shaanxi Electric Power, 2005, 33(3) :42-43.

[72) FF 18,5k 5B A RAE TR BERIGE B SO R
WFFE—— T4 [ 1A B IR 2 (], oh ROl R 2= 274, 2018, 23
(8):204-211.

TANG Xu, ZHANG Yue, FANG Xiang—ming. Cost and willingness to

pay for the rural household waste collection : Based on a survey of five

provinces[J]. Journal of China Agricultural University, 2018, 23(8) :
204-211.

http://www.aed.org.cn



