ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE

Vol.34 No.7

2013

o [ 5 S B A AR B Rl

A4 4 & B B LK




w % # 3 $i34% 57

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20134 7 A 15 H

H &

FLLITH KUK OC/EC R AT +++vovvvvvvvvvsooossssss NH, FAT,ERE, BRT, SEE, HER(2497)
R R UM X E BTG YR FEARAVAGRIE v oeeeeeeereerre i %ﬁﬂ%,ﬂ/ﬁ F ik E (2505)
Lz A Bz WAL SR ARV LB oo KE, KEE=, Wi, TRF, £F5, RXF(2512)
FELL TR B 1175 50 X 1 LSS (LA JL BATFI I ZE v vveerveesseesneestesstesse et st ssb ettt a e FAA(2519)
JERUT S A UIEERLAR B AT FFAEDTTE -ovveeeeeeemeenmenneeeeee VRCA= %‘J? B Az, 2,9, E /B (2526)
FRHRRIGEIR P ZIATF R HE I DA T S0 B LR M P ZRAIFGE -eveeeeeeeeeee e S MR EH W A E (2533)
BV BT | 35 R RSB TISE ovvvvoeesssemssssmsssenisecos WAL, ErE, EANE, FHI(2539)
g L e ey Y i B ﬁsﬂ;ﬁﬁ gﬁ%,gg#@(%%)
H Y TE T BTEX B9 2288 AR AN B TR AT coeverremermmeee EHE BAE, % INEE(2552)
FRA T K A B P AL A BT RETFIE ovvvveeeesennsssnnnsscnnans A x Bi,ﬂéyt,)%lﬂ;&,%% J % (2560)
HER ﬁ@{ﬁﬁ’%'ﬂkﬁﬁﬁﬁﬁ‘ﬁ*mﬁmﬁc?ﬁéﬁi .......................................... EOLI AR Dk K ER, X EE(2565)
TS NI K AKARZE TS P AN R AERFTE evereereereereereenesnesneiseisessee e A EE RE, R EA(2574)
%ﬁﬁd_mbjpjzj:ﬂﬁﬂﬁﬁ S DN - R PP P PP P P PP PP PP PP PEPIPRPPRPR gy 2F I ff,ﬂ%,}_ifl‘k(2582)

KV T I B VA TR A BT K L S B DR - L JE X W AT o vvveeeeeremm e
............................................................... ﬁé {Tié ﬁj‘&*ﬁ }%jt,{, ?E}j;ﬁ gf;% 35}%%,?0&%(2588)
{j‘[:]ihr+§;f?{§ﬁgﬁﬁﬁﬁﬂgfﬁi%ﬂ*”}ﬂtﬁ ............................................................ #ﬁ%%’é}]ﬂﬁ’% Mé(2597)
KR K B R Z B BRI ITHI A oo ?ﬁﬁ, 77{/—‘5%, ‘E‘E’?ﬁ, ﬁ»%fu(zan)
RIK BUK J2E 2 T GE 40 i 2 Y s S AR B A {,{:E/Jﬂﬁ D PP e T % (2611)
%%ﬂ({j:}l(‘,—t-ﬁ_};g}i{gkﬁﬂ (%%{;& .......................................... E}ﬁa‘— BN f ?i‘fﬁ,%ﬁ ﬁi,%é@ﬁ% (2618)
Subwet ﬁ;ﬂﬁ)\r@ﬂ&ﬁq:%@m ........................................................................... U RN HA(2628)
T B Ay 28 IO T B 2 el 8 e D R R ARk iy - Pk, ZEW, IRE,F—R, &F K4, F6R(2637)
Wb (Vallisneria spiralis ) X957 28 Gl 8 2 SRR BRALPE BTAFEMR  ovveeeeeens -L!FJLA,XIJ /B( E.T?, BRI, G, B % (2642)
) - ME%U}HJEE%F’%MZM*&(W)W% ................................................................ /:E’E fff,f/ %1}4;(2650)
ERER AL RAE LI Fenton BRI ILBITFTL - ovrorvovosssssnnnnn WL FET HR B HER (2638)
RS MUK IR 258 LOBOUTE AR BIAIR oeevevoosssssecrninn U BRA AT, % 42665 )
A~ VR — G0 55N O, BEABLAITSE - evvvoeeevvsoersssersssen HE VR, B 4 ST, 3R (2670)

TR A P £ FL SBA-15 X]L{g{ﬂ‘m-l Cd? BT TAIMZBERIFIE v vveeereren e
..................................................................... g&’ﬁ 42 %?,Eﬁ,?&ﬁ?ﬁ,?,‘ﬁ%,?%ﬂé W 75(2677)
P (92 T LA 5 B AT RE BT I e HE, Tk, B2 R, 5, 5 58 (2686)
ST IR (9 Z2 AL R BT SR NI (OUE B RE ooeeeeeeereeeeees KR, TAE, £, WRK, L, EHAT (2694)
WEZEE%:E‘JE%EE%%%%%TK*E@E%ﬁﬁ%ﬁ ...................................................... 5*{ X 3E BRAS BRI X (2704)
Cr( VD) 154 M T AKAB [ PRB RN SZIRIFSE - veoveeevermeemmmmemeseene e AXA ERK,FLE, ETW(2711)
ML BRI AR K T S R BRI oo Ei R, R RTE, R A% £ (2718)
B BB BRIRIZ H Bl TR IIFGY v ve v M:gzigz_ JE > %,%%%(2729)
HRT %JA20T. 2 v L Jgﬂrﬁﬁgﬂg@yﬂhg 1 T TP XA LT R AR R (2735)
ﬁﬁ%@’ﬂ?j{] EBPR BRUE AT TRl weoererreeee e kAR (2741)
S35 K S B 35 TR (S oo BT, E 3, REF KR A E (2748)
FE VR AP B (B I T V5 U Bi A B B v vvveeeermrmmmereessansnnnrenessaninnnreaeenanes F LB T e (2752)
RIEVRIAR AR IR AT (T ) BIMRRRIAIIR:  ceveememrere W mw, SR EE M, A (2758)
%@%%é@{%%ﬁ@&iﬁ%%%k%ﬁﬁbﬁ*ﬁ ...................................................... ’T)LL*% g ,Lﬁé{{%,#ﬂ ,;'ﬁéﬂ:(2766)
T D L SR S DR YR ) A A o - CRAE BT E A8, B (2775)
SV A 5 AR B AT AT - eveeereeemmm KRR, B EE, RBEAM(2782)
AR /K T A AT ML [ A LRI AT oo e e VKT, W, KA, A (2788)
S X g% HH A B HLAR B A R i 2. DABEPHERT E R ] ceevererereeee 7 /{%,ﬁzﬂﬂ;‘ﬁ}é(2793)
W XA [ AR it ST AT HLBR SATIRPERFTE ooovveemeeeeeeeeeieeeeens i, EAK, M, JB ST, T, £ 1% (2800)

T8 A FE YRR [ T EEA LR E R AT EEIESY . YO TELEFRICTE  corerrrrrrrrrrr e
......................................................... ;19;: Fifﬂ"fqﬁ% ﬁ/\él ]ﬁ#b, élﬁ};]’gﬁﬁ,%ﬁw’—%ﬁki,%éﬂ((zgog)

VPO RE e B X AR i%}:lifﬁz—[:/]\i;{qEi%ﬂ?l&&ﬂﬁuﬁ.%ﬁﬁ ........................................................................
........................................................................... %%,%%m’ij&%’g@%’}aE’E"%/ﬁ:*}r‘\,gﬁgﬁk(zgls)
FHT CURBERE R X 4 0 B 00 A ATHE T BAREAY - oeeveeoos - SR, FHX, HAE, K AR, HE(2821)
AL IR R IRR TR rvvovrrseevssseecisscn B EhE LR kAN Bk (09)
AU GE KRR (A Lk R Bl —~ KSTLRAEBEE TR0 il 2 e O8T)
AR U K1) L B B E I BE A A T B - eeevesoeeene HIE A A0 B A 5 (2847
TR IBE €5 FL LG S12 AR SEAGEEHER ] -++vvvoevessevessnenssciis Pk, W A 46, 546 FhIE 9 93 (2855 )
o ViR A Ol i IR s ] s & T OSSP P A E KA (2862)
SR A R o DUk 5 £ | 15 TR B O C R AR A AR -oeeeeee XL, A5 AR FE,KRBER,REW, FRET(2869)
1R SR ALBR A G 25 S S AL REIEIBIFTE  ooeeeeememeeeeeeeeeees Wi, EAF, %%ﬁ 5, % %, 9T, Bk (2876)
1 BRI BBP [ BRI 00 B G AFEERIETE <oooeeeeeremeeenenreeeeens MHE E AL, AT, TR, X4 3 (2882)
1,&&':% /ﬂﬁ%7kﬁg$éA,ﬁgm‘Fk.nﬁZﬁﬁlgﬂiEg|§ ﬁg ............................................................ N J 7H( ?ﬂ(fﬁ,ﬁi\i (2889)
SN R 155 5 5 S 2 KRR PE DT o vvevvssevoss s PRI, 0 R, B4, B 15(2894)
[ €4k Lysinibacillus cresolivorans 1) PVA-SA-PHB-AC & A 3R ARG 28 J2 (0] HH B B RREAE - oeeevennneeees 8 IR, FHHE(2899)
IR Alcaligenes sp. S-X)-1 ALY FHLCS SORERLARHEAIT oo FAUE KRR, BT T, 1 (2906)
APO T LG T IR LA ZRERE - eeevsssenonssscen B, A A HER, T, U E R, B EHE(2912)
TG BRSNS USRS R A T AR T -oeeeeeeeeee B0 MM, B, AR BT R E R, ERF(2918)

L AERRIE A (2551) IRBER) ) AiF A 187 01 (2685 ) CRERFEVIFIT 55 (2868) = H.(2875)



5 34 T 7 7 1% 3 2 Vol. 314,1;18.1;
2013 47 A ENVIRONMENTAL SCIENCE Jul,

A AR M IS TR TS S B S R AL M 5

ZEPED? AT IS RS MR R B R E S AR

(1. At Rt Rl 2B, W/REE 1500305 2. HPEFREERMAF BRI R 5 TR ZE, dtat 1000125 3. HH
PR AT T BE PR B 5 UG Pl [ K R S =, Jbst 100012)

TEE . I AR IS U A R AL R, TR A8 AR B R R 5T T SE R AR TR [R) M RE B 2 08 ok EHLIH 7 &
A AR LA E A AR, R BN AR EC L F~ | C17 | SO~ . NH, -NIOVRJE 2 F R, i
NO, -N. NO; -N J Org-N (5 & 5 B B A A ALk JUR AT ¢ ; BB &8 Pb, Cd. Cu. Zn MEGJE As BEMEALEFTHE
FER N W E 4 S Cr, Ni, Fe, Mn BEMEASHEATHE BT MEALBIRMCA ILY R B SR Y i (B &G 5 )
3B A e AR W AR AL AR Y F2 o 5 HE AT R v S R 1 ) AR T SR a2 T S I AR X Sk b e .
WAL B IR IR 7 A & & e, AN B AR L3 R A, 7 SE A A0S W AR AL 3R R )5 HERL.

KR MEAE; BB VR T E8)R; Ay

FESES: X705 XEARIRE. A XEHS: 0250-3301(2013)07-2918-07

Composition and Transformation of Leachates During Municipal Solid Waste

Composting

LI Dan'?, HE Xiao-song™”, XI Bei-dou™, WEI Zi-min', PAN Hong-wei'*, ZHAO Guo-peng', CUI Dong-yu’"
(1. College of Life Science, Northeast Agricultural University, Harbin 150030, China; 2. Laboratory of Water Environmental System
Engineering, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 3. State Key Laboratory of
Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)
Abstract: The composition and evolution characteristics of inorganic anions, ammonia, heavy metals and organic compounds in
leachates with different composing times were studied in a composting plant in order to clarify its composition and evolution and search
for a suitable processing technology. The results showed that concentrations of EC, F~, Cl~, SO2” and NH,’ -N decreased during the
composting process, while the contents of NO, -N, NO; -N and Org-N were related to the oxidation reduction atmosphere of leachates.
The Pb, Cd, Cu, Zn and As concentrations in leachates exhibited a decrease trend during the composting process, while contents of
heavy metals Cr, Ni, Fe, Mn showed an increase trend with increasing composting time. The composting leachate organics comprised
mainly of protein-like substance, but also consisted of humic-like substances. The leachate organics were suitable to be treated by
biochemical process firstly, and then by physico-chemical technique. The relative content of protein-like substances firstly increased
and then decreased, while that of humic-like matter exhibited an opposite trend. The contents of salinity and heavy metal in compost
leachates were high, which caused the improper reflux utilization of leachates. The compost leachates should be treated by the
combined biochemical and physico-chemical process before emission.

Key words : composting; leachates; inorganic anions; heavy metals; organic matters
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Table 1 ~ Changes in basic physicochemical characteristics of leachates during composting

g oH ORP EC F- Cl~- S0~ DOC NH; -N NO; -N NO, -N Org-N

/mV /mS-cm ! /mg-L’l /mg'L’l /mg'L’l /mg-L’l /mg'L’l /mg'L’I /mg'L’l /mg-L’l
S1 5.94 24. 00 31. 80 17.42 34.67 23.38 25210. 00 2216.70 33.68 34.90 134.35
S2 6.03 19. 00 27.40 15. 87 31. 68 21. 63 21 950. 00 1931. 84 38.25 29.44 291. 66
83 5.83 31.00 25.90 15. 66 33.52 22.55 21 260. 00 1509. 93 33.60 21. 86 320. 30
S4 6.05 18. 00 26.20 15.54 36. 13 17. 86 20 090. 00 1234. 61 30.76 16. 82 161.29
S5 5.53 47.00 28.20 7.74 34.81 20. 69 28 450. 00 1651. 82 35.40 25.16 272.39
S6 6.47 -6.00 24.50 6.82 32.50 19.03 21 690. 00 1097. 42 30.23 14.93 291.73
g 5.98 22.17 27.33 13.18 33.89 20. 86 23108. 33 1607. 05 33.65 23.85 245.29
L1 6.51 -8.00 33.90 9.13 44.77 23.48 32 400. 00 1905. 53 15. 63 123.61 517.99
12 6.91  -30.00 30. 80 8.63 40. 38 21.46 29 620. 00 1714.78 15. 46 113. 06 609. 36
L3 6.26 -27.00 31.50 8.77 40. 80 21.70 29 270. 00 1791. 83 15.31 114.10 399. 31
14 6.99 -34.00 25.40 7.34 31.75 18. 44 21 660. 00 1337.98 15. 64 101. 1 410. 46
HIH 6.67 -24.75 30. 40 8.47 39.43 21.27 28 237.50 1687. 53 15.51 112.97 484.28
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Mn, HAEB IS T AR Y8 ad 5.0 mg- L', KB
HIR B2 Zn, Hok BEHE T 1.0 mg L', B4 6 Fh
G)E (REE) W BEET 1.0 mg- L~ HEARIB BT
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Table 2 Pearson correlation coefficient among different parameters

pH ORP EC F- Cl- S03- DOC NH," -N NO; -N NO; -N Org-N
pH 1 -0.928"*  0.056 -0.519 0.242 -0.244 0.133 -0.231 -0.800" " 0. 695 " 0. 695~
ORP 1 -0.175 0.561 -0.366 -0.249 0. 155 0.890" " -0.796"" —0.694"
EC 1 0 0.823** 0.742* 0.867" " 0.797** -0.427 0.622 0.371
F- 1 -0.261 0.297 -0.434 0.377 0. 606 -0.503 -0. 603
Cl- 1 0. 441 0.843" " 0. 346 -0.655" 0.713 " 0.59
SO0;~ 1 0.576 0.846" " 0 0. 253 0.209
DOC 1 0. 545 -0.539 0.691 * 0. 606
NH," -N 1 0. 029 0.273 0. 049
NO; -N 1 -0.940" " -0.786" "
NO, -N 1 0.827"*
Org-N 1
1) * A P<0.05, % = P<0.01
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Fig. 1  Principal component analysis of different %ﬂ[lﬂ s #Yjﬂ\ﬁ@fﬁﬂﬁﬁﬂﬁ?ﬁqj Cd ?&Eéﬁgﬁ&ﬁ , ﬁ
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Table 3 Changes in the heavy metals content of leachates during composting/mg-1 !
pra= As Pb Cd Cu Zn Cr Ni Fe Mn
S1 0.9 0.03 0.04 0.61 2.87 0.25 0.73 8.16 7.16
S2 0.44 0. 05 0.03 0. 66 5.02 0.17 0.13 8.32 9.37
S3 0.2 0.02 0.02 0.15 2.45 0.1 0 9.05 10. 82
S4 0.19 0.25 0.03 0.36 1.78 0.15 0 5.12 8. 81
S5 0.2 0.23 0.03 0.46 1.59 0.15 0 5.47 8.35
S6 0.15 0.39 0.02 0.4 3.03 0.11 0. 69 12.5 11.81
L1 0.24 0 0 0.15 1.22 0.49 1.58 207. 8 18. 56
12 0.2 0 0.01 0.16 1.27 0.58 1.42 79.25 15. 89
L3 0.23 0 0 0.22 1.38 0.41 1.51 97.28 16. 41
14 0.17 0 0 0.15 1.19 0.27 1.2 29.75 9.79
¥l 0.292 0.097 0.018 0.332 2.18 0.268 0. 726 46.27 11. 697
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