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Abstract: Agricultural application of municipal sewage sludge (MSS) has the advantage of little investment, low energy con-
sume and low management cost, which has been becoming the main method of MSS treatment. This paper summarized the ap-
plied characteristic and developing state of the methods of agricultural application of MSS, and analyzed and compared those
methods. The method of MSS treatment that co — planting between hyper — accumulator and low accumulative plants(a K — high
— accumulating plant) would supply new consider of MSS treatment, for it has obviously advantage during the agricultural appli-
cation of MSS.
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Table 2 Superiority and inferiority of different agricultural

application of municipal sewage sludge

N HYHE R EE

RATH HERM FERA RNGA (R
RERERSE & 2 &
Buab FLHA AR B A i 2R - ﬁ 2
A B TBIRE ﬁ 2 2
HERGEEBRM & & 2

HEKABARREREARLA, Bi5RARE
TR FIE B M £, RS TR = £
R IRRS: 5 38T ¥ U8 T 4 A ] b e ot P v L2
A B T5 TR TR S LB B, T0 O 2 A, RTJe D8
Fi gt UL BR R O Bl 2 5 BT
2)  WEBIMEE A, BN WG P E
JB & AR Y R T A (G RBUE Y AR RAUE
W) Ha AR B R Yo R BOAC R R AAR A Y B R ] LY
YEISTRR T Z BT I BIAL 2, AR RIS R h 4R
BTSRRI, Rl T LABOR — & B AT &
TABRAER) B BUIRE, R0 AL B2 )5 175 8 AT S5 4F
FERE B B A £ R A, I AT IEH A RO B
HIL, S ER R B IR DT A & T B P


http://www.fineprint.cn
http://www.fineprint.cn

%529 H A Ko F B OB % ¥ #® 303
jﬁ‘flz E’(J/fjt}‘]_f( , ﬁ E]TJ‘%H[QT "Erﬂ‘] E"J{ﬁ;&}\]—i ( il% 2) , E‘]—Tj% [7]Logan T J, Chaney R L. Utilization of municipal wastewaters and

KR AEART FENETR,
3 ZtERE

RS W AR B IR A R A R D AR
i, T2 R, KA Pl vl e fb o - Sk RSl AY
AROK Y AT IFFEE &R RS S5 00 L, B8 B
AR RIS TRAL BRAL B 7

FEIGURAR MM LA 77 U AU E SR N e R
AR R B/ F iy (N E ST LY %) Z (6]
HERP AL BT T5 T, BE AT ATE MOk — & B 77 &Rk
P B S AR 7 B T, SCRT LA SRR AR i
HRPESRENEE, ABSRAR 8975 AT AR+ 5
RELBALATERL. EfAMITRIITEGS T
TSR BRI R B B0, BA WL i,
TS TR R TRALIR LR B . 4R, T h R
AFAFYEISNRIAE R & E 2 HARIENE
& AET5 VR PN I Z0E TR U A 05 0o ¥ e A
WUBEREATIFAS

5530k

[LIEF, % R MMERERAMSEK MR M]. AL
R EER T AR ,2007.
WANG Zhao — wen, QIN Hua. Resource reuse of municipal sewage
sludge and utilization of wastewater in farmland [ M]. Beijing; China
Building Indusiry Press, 2007.
21K, BB, A &% TERRTHRNESE &/ RHEL
[ J]. H5ERLEER,2003,23(5) 561 - 569.
CHEN Tong - bin, HUANG Qi - fei, GAO Ding, et al. Heavy metal
concentrations and their decreasing trends in sewage sludges of china
[J]. Acta Scientiae Circumstantiae, 2003, 23(5) ; 561 —569.
(3180 % REWH R A ME SR & R4 D].
FHR U RS R 83,2007
GUO Guang - hui. Heavy metals and nutrients in sewage sludge from
different areas in china and its potential argucultural landuse [ D].
Chengdu: Maste Dissertation of Southwest University, 2007.
[4TRERAE. FHIRHIALHA M. 65T 4= Tl Ak, 2002.
ZHAO Qing — xiang. Technology of sewage sludge resource [ M]. Bei-
jing: Chemistry Industry Press, 2002.
[S]EHNE, B4R, AL, & REB TG R PR EAREE
TSR RERR S J]. TR ,2002,22(5 ) 1671 - 676.
MO Ce —hui, CAI Quan —ying, WANG Bo — guang, et al. A prelimi-
nary study of ethers and halogenated hydrocarbons in selected municipal
sludges of China[ J]. Acta Scientiae Circumstantiae, 2002, 22(5);:
671 -676.
[61EMIE, 2L, RAE, ¥ RE-LRHTBRTLE2HRE R
(PAHs) ®)BF5E[ 1] . SEERbaE443R,2001,21(5) 1613 -618.
MO Ce - hui, CAI Quan - ying, WU QI —tang, et al. A study of poly-
cyclic aromatic hydrocarbons ( PAHs) in municipal sludge of China
[J]. Acta Scientiae Circumstantiae, 2001, 21(5) ; 613 —618.

sludge on land metals. //Proceedings of the Workshop on Utilization of
Municipal Wastewater and Sludge on Land, Denver, CO, 1983, 235 -
323.
[8IZLINE, R )53, a3, . RS R MREL 5T sk kR
[J7. B FAA: 42441 ,2000,11(1) :157 - 160.
MO Ce —hui, WU Qi - tang, CAI Quan — ying. Utilization of munici-
pal sludge in agriculture and sustainable development [ J]. Chinese
Journal of Applied Ecology, 2000, 11(1) . 157 -160.
[91% B HRAHABIARRLEE[M]. b2 Tk AR
#1:,2003.
XU Qiang. Technology and divice of sludge treatment [ M]. Beijing:
Chemistry Industry Press, 2003.
[10]NRC (National Research Council of USA ). Biosolids applied to land:
Advancing standards and practices| M]. Washington; National Acad-
emy Press, 2002: 13 -79.
[11]ADEME, Les boues dépuration municipales. http;//www. ademe. fr/
htdocs/ actualite/ dossier/boues. him#top. 2006.
(2] &k, U, MR 22, . SR S B D i - X 3 T KIS 7E
ML J]. Al ¥R AR, 1997 ,14(4) 23 - 24.
CAO Ren -lin, HUO Wen —rui, HE Zong — lan, et al. Effects of Cd
polluted soil amended with CRCMP on ground water [ J]. Agro — En-
vironment and Development, 1997 , 14(4) ; 23 - 24.
[13TERAER=, 3k R AL, . KRR I KT AL TG 15K 75 et B i
WAL AETETRE,1994(2) :6 -9.
GUO Mei - lan, ZHANG Yong — ping, ZHAO Jian — hong, et al. An
characteristics survey of sewage and sludge in Taiyuan[ J]. Enwviron-
mental Sanitation Engineering, 1994(2) : 6 -9.
(4] EWH, RBEAR, WE =2, & M5 KIS REERLWARER
[I]. BB RIT R 5 45%,1996,6(5) :12 - 14.
WANG Ya —wei, GUAN Lian - xin, GUO Mei - lan, et al. Effective
ways of making sewage and sludge resourse[ J]. Sci/Tech Information
Development & Economy, 1996, 6(5); 12 -14.
[ISTHEE, BEwE, & &% BN HEEYREZmIT].
AV FFIE AR, 1994 ,13(1) 23 -33.
LIN Chun —ye, DONG Ke —yu, LI Ping, et al. Effect of utilization of
municipal sludge in agriculture to soil and plant[ J]. Agro — Environ-
mental Protection, 1994, 13(1) ; 23 -33.
(1615 @, BR 3%, fUss, & i SR ERARAPELT]. £5
HZuzk 2004,23(1) .86 —89.
MA Na, CHEN Ling, HE Pei —xiong, et al. Study on resource reuse
of municipal sewage sludge[ J]. Chinese Journal of Ecology, 2004,
23(1) . 86 -89.
(1715 R, REE, T%E, % BHRWAERE N B EAEYWHER
B[ T]. bRl #,2007,35(5) ;1409 - 1410.
TANG Jun, ZHENG Xiao — chun, LI Xue — de, et al. Effect of sew-
age sludge on vegetable yields and deleterious substance accumulation
[J]. Journal of Anhui Agricultural Sciences, 2007, 35(5) . 1409
-1410.
(18] B4, BHINE, 55 5. I I5 V8 B A Al 3 f o b=
R [T]. RVFERFER ,2003,22(1) :52 - 55.
CAI Quan - ying, MO Ce — hui, WU Qi — tang. Effects of municipal
sludge before and after composting on yields of ipomoea aquatic and
Brassica Campestris L[ J]. Journal of Agro — Environmental Science,
2003, 22(1) . 52 -55.
[19]WU Qi - tang, HEI L, WONG JWC, et al. Co — cropping for phyto —


http://www.fineprint.cn
http://www.fineprint.cn

304 FEAoRE SR TT SRR SR ot

201043 H

separation of zinc and potassium from sewage sludge[J]. Chemo-
sphere, 2007, 68: 1954 —1960.

[20] FE353R, 48 bR, 28I, . T 15 KI5 IR R IRALAT L[ T].
HRIRER,1999,21(6) :50 - 52.
WANG Dun - qin, XIE Qing —lin, LI Jing — cheng, et al. Study on
agricultural utilization of the sludge disposal of municipal wastewater
[J]. Chongging Environmental Science, 1999, 21(6) ; 50 —52.

(213K RET, BB . AT 5 /K5 R AR M FH AR AR 52 [T ]. WL
gl KA ,1994,22(2) 67 -T71.
ZHANG Tian — hong, XUE Cheng — ze. The effects of Xi‘an sewage
shdge applied to the forest lands[ J]. Acta Universitatis Agriculturae
Boreali — Occidentalis, 1994, 22(2) . 67 -71.

[22]F i, FEE. B &, % 15 DR X 58 K 4 e
M J]. #iER4,2003,24(2) 150 -53.
WANG Xin, ZHOU Qi —xing, CHEN Tao, et al. Effects of land utili-
zation of sewage sludge on grass and soils[ J]. Chinese Journal of En-
vironmental Science, 2003, 24(2) : 50 —53.

[23]4F 4, FXEWHE,HAET, % BRERABRECEMTSE T .3 1%
HALYE R R UK SR T]. 3l 24 ,2002,11(4) 57 -61.
FU Hua, WANG Yu —mei, ZHOU Zhi - yu, et al. Studies on effects
of application of sewage sludge on alfalfa ]I ; Effects on physical and
chemical character, element accumulation of the soil[ J]. Acta Prai-
acultural Science, 2002, 11(4) ; 57 -61.

[24]3k A RWELIRT 5 SREEEICAL BT 5E[ D], M R
A R AR 13,2002,
ZHANG Qiao. Study on co — composting of undigested sewage sludge
with rice straw[ D]. Guangzhou: Maste dissertation of South China
Agricultural University, 2002.

(25 BRIt , 2540 8% , & 38, %5 M SR E A LB Hoxd &
HEERWAsEE)]. £55H,2002,22(5) :644 - 648.
CHEN Tong — bin, LI Yan —xia, JIN Yan, et al. The effects of com-
pound fertilizer made from municipal sewage sludge compost on n p k
and heavy metals uptake of wheat[ J]. Acta Ecologica Sinica, 2002,
22(5) . 644 —648.

[26]8E%, & 2, 0EF, % BAHRTERFEECEEZ L
RIS )] . 7R3 ,2002,22(5) (742 - 746.
HUANG Qi —fei, GAO Ding, HUANG Ze — chun,et al. Temperature
changes during sewage sludge composting as influenced by aerating
[J]. Acta Ecologica Sinica, 2002, 22(5) ; 742 -746.

(271506 3A5 05, i A IR TS IR AL SRR I M. Jb .
A2 Tl i Akt , 2006.
ZHANG Guang — ming, ZHANG Xin - fang, ZHANG Pan - yue.
Technology progress of resource reuse of municipal sewage sludge
[M]. Beijing; Chemistry Industry Press, 2006.

(28 ]340, W BE 0. V57K T ¥5 Y8 HE AT K il AR AL NE S AR 52 5 R
[J]. i 5 Qi AR 514 ,2006,7(8) ;117 - 120.
NEI Jin - xu, XIAO Xian — ming. Making compost and fertilizer from
sewage plant sludge [ J]. Techniques and Equipment for Environmental
Pollution Control, 2006, 7(8) . 117 —120.

[29] ZH08E, 88 30, BRI, ki 15 PR AT AT AR R R 2 B o B AP A
KaoEm[)]. £4523H,2002,22(7) . 797 - 801.
LIN Yan - xia, ZHAO Li, CHEN Tong — bin. The municipal sewage
sludge compost used as lawn medium [ J]. Acta Ecologica Sinica,
2002, 22(7) : 797 -801.

(3015 Bk 2, B i AT TR AT X AR 2L K RS ma B 52

[J]. Fp FRBERL 23R ,2006,25 (4 ) 894 - 897.

LI Yu —qing, CHEN Ling, ZHAO Jian — fu. Effects of application of
sewage sludge compost on hibiscus syriacus [ J]. Journal of Agro -
environmental Science, 2006, 25(4) : 894 —897.

[311F  #F, RS 2. /5L L s X8 ACLE K AT L BE3R b vy 3
AL T, gl i B4R , 2005 ,24 (1) 1174 - 177.

WANG Xin, ZHOU Qi — xing. Effects of land utilization of sewage
sludge compost on trees growth and soil environment [ J]. Journal of
Agro — environmental Science, 2005, 24(1) . 174 -177.

[32] 25 5. TR EHEART M]. I3 0% Tl i pltAt ,2007.
WU Qi —tang. Environmental biological remedation technology [ M].
Beijing: Chemistry Industry Press, 2007.

[33]FKsE. FHEEREYLEEE SR SR EMFRID]. SN
AR AR L 13,2003,

MENG Qing — giang. Using hyperaccumulaors to treat heavy metal
contaminated soil and sewage sludge[ D]. Guangzhou ; Maste Disserta-
tion of South China Agricultural University, 2003.

(3414 H M, Je# B, 5. KRB R-XK (Sedum alfredii H) — P
MBI B T]. B8 ,2002,47 (13) 11003 - 1006.

YANG Xiao - e, LONG Xin - xian, NI Wu - zhong, et al. Sedum al-
fredii H is a new zinc hyper — accumulation plant [ J]. Chinese Science
Bulletin, 2002, 47(13) : 1003 - 1006.

(35 I BRI, P, E VA . 0 S A R A T B XA i) B A

AE[J]. Bh2fimEdR ,2001,47(3) 1207 -210.
CHEN Tong — bin, WEI Chao — yang, HUANG Ze — chun. Arsenic
hyperaccumulation plant ( Peris vittata L) and the characteristic of
accumulation arvesenic [ J]. Chinese Science Bulletin, 2002, 47(3):
207 -210.

[36]Samake M, WU Qi — tang, MO Ce — hui. Plants grown on sewage
sludge in South China and its relevance to sludge stabilization and
metal removal[ J]. Journal of Environmental Science, 2003, 15(5) :
622 -627.

(371 R, 5, EF. KRR S Cd Bk ZF w25/
PUEERRSR[T]. AEA2EH,1999,19(1) ;104 - 107.

Wu Qi - tang, Chen Lu, Wang Guang — shou. Differences on Cd up-
take and accumulation among rice cultivars and its mechanism|[ J].
Acta Ecolagica Sinica, 1999, 19(1) ; 104 -107.

[3BIRSFE,BE 7, E) 7, % LICHZEX AR oAb 3.0 TR e B AR

Cd gy J]. R ERASM ,1996,7(1) :103 - 106.
Wu Q1 — tang, Chen Lu, Wang Guang — shou, et al. Effect of chemi-
cal fertilizer sources on uptake and accumulation of Cd by Brassica
chinensis cultivars[ J]. Chinese Journal of Applied Ecology, 1996, 7
(1) :103 -106.

[39]Liu Xiao —mei, WU Qi —tang, Banks M K, et al. Phytoextraction of
Zn and Cu from sewage sludge and impact on agronomic characteristics
[J]. Journal of Environmental Science and Health , 2005, 40; 823 -
838.

[40]Liu Xiao — mei, WU Qi - tang, Banks M K. Effect of simultaneous
establishment of Sedum alfredii and Zea mays on heavy metal accumu-
lation in plants[ J]. Intl J Phytoremediation 2005, 7. 43 —53.

[(41]R. SR B AL B RAR S TREFIM]. Jba L2 Tk iR
#t,2006.

ZHANG Chen. Technology and engineering example of sewage sludge
treatment [ M]. Beijing: Chemistry Industry Press, 2006.


http://www.fineprint.cn
http://www.fineprint.cn



