ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE

Vol.37 No.2

2016

P EMZEESHETR RS £
4 2 & K ¥ R




W % B 3 W37 % A2

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2016 4E 2 A 15 H

H K
B T TP TR TRTRES ( 403 )
TR AL S B KU TEAT B UG AT THL <o eveeemmemmnmmmnmn e e e e ee ettt e THF AW, 4% BAL (404)
j:lﬂ_jjﬁ“iﬁ @ua*};ﬂﬁj(/ﬁ{g%ﬁj‘gg Eﬁﬁ%mégmﬁﬁ ................................................ gt , ﬁ]lg% , ?%‘Wk ( 413 )
F1[E 2000 ~2010 AL 8 R T ARAVAFIE S REMA TR ZE oeevererereremeeee EEF EPL,EHY (420 )
oI 4T PM, PR S 5 A BRI ++vvvoeeeoeeeooe MR, R, A, KT T KB, XS (427)
FIFH SPAMS BFFE T T TH & Z5 BATRE S IRTIAL AR weeeeeeerersernmmmmsmmtiti ittt e e et e
................................................ MBI RUOE RS, ERTW, HEA, THE,ZER , PES,EH/H (434)
IR ZETX VOCs FHIE 2 O A USSR JGHEAIHT  wvveereeermee e
...................................................... ﬁ]%%,lﬁ%ﬁ%ﬁ,%ﬁfl,E@,Eﬁ%,%j{iﬁ,%%@,%%,/l%% (443)
IR TR TATIFAE AT TRIGAFIRI coveereemmrmmmmmneeeees F, EBA MRS, EE, EITH (452)
HRTTBR IR ARG ATRFAE S K RHEE TG oo BAR T, A, E R, K&, 26 H /8 (459 )
SR X IR TR R TRIUERIE  ooeeeeeeeeeneneeees Ko —, XR, AR AT, ERE, E IR AR (466 )
KV im M K R P AR G RV 2R B I 5 3T weeeeeeeeeremeem W F & , = 5 , R K , &g (475)
T U Bl SR D)1 DX DN A" AR AL i A oo WFEE, TR AER, RS KE N, A, AEm, KET (482)
PRI B TR G BT R A S E AR AL oooveveeeeeeee s X BB, KL BB, K EH (490 )
S JE W WA AW TR G B A R S AR AU AT oo S, BRI B ((499)
AT T AT S I I ) 22 RO SR A LR B AL AEARFAE  -oeveveeeeemeeeeneeeeeeeeeees I, ZAR , Bpde, @ik, &w (1507 )
FRUFF R A FIFREEA BT PAHs BT ARFAE <ooereereeeeenenneneneens AL, A BUAE A AR AT AR E T (513)
BHUHE AT B R RS SRR TE -ooeeeeeeeeeeeeeeeees FWM REE ATH, OR, D8R, Z L& FLH (520)
H TR SO B X A LSRG MBI oo IR, ERE JOLE,EN,FHR (527)
TEPE AR BRI R T AR T I Y BB AL B X sk A th A BTk oo L R, T, T S (534)
B KA U FEER AT ZS A ARAE «evvvvvvmmerem e ZUn, AAEM, g, 2F, TREL (542)
3 HE SR S RAL TR LK RGBS BRI IIAT - ooveeeeemeemeeee e Flele FwE EAE,FAM (548)
S RZUORWIE OSBRI FHEAE  -eeeeeeeeeeeeeeeeens AEX ERE NFE, TWIH HEMR, B RRA, EH (558)
S T DX AT PR T ORI S0 BT YIAFIEAS ooveereeseeeeene s o, 25, HAR, ERH (565)
MIRES iy S Y 1L G A e Y Vi Mg S el [E1 < 1 B s P PP P PPPPPR:
..................................................................... B kb KM EREY, BEL HhE, Bk, ANE (573)
R X TR AR KA CDOM L frr B A O A By Xt L 25 AP -] ULTIZUAL G TE TR BEME]  +eeererrrnennenmneinieia
.......................................................................................... /1*5,%@@,?&%%%,5/?@ ’@Et}igﬁ,f?ﬁ} ( 580 )
pH AT B4 T S E A R R IS A Bl FT R TSI oo eevveeesnses et EHE I, E N (588 )
EDTA X Pd/Fe 1R R B JFENEH 2 ,4-D {0} TR T T T O P PP P PP PP P PP P PR PP PRSP PP )R BT 2 , B , = WA (595)
FELEE LA A I BB B 25 S IR ER R RE  wevvvvvemmmm e e oottt FiE kAL, HAE (602)
ﬁqut%;(d-ﬁqaﬂgg“{hﬁ)ﬁﬁ% ...................................................... e , AR , N , E i , FHE , /f%&ﬂwl ( 609 )
REBEK = FRH 5 A P O PR G EALBIERFIE - oovoeeee oo 5, DL E R ER, 8 (615)
5 7K [ F 2 0 SR B AT B L 8 M IR -+ v vvemeeeeeeee ettt et e e et e et 29, T& (622)
SR -UF UL Burkholderia sp. YXO02 $RAUESE TR IV B8 h U YU REE GBI -+ veveveem e,
....................................................................................... @B%%,%N‘J,é%%,%%ﬁ%ﬁ,ﬁf%,/ﬂﬂﬁ? ( 630 )
HTH—IRIFH AR A*0 5 BIOLAK {GPETGI SN FUBIIIHT ooeveeereeemmermemeeeeees B 5, X X8, # (638 )
1 BRI IR - S SR AL TR G 7 B M MU oo R, TER, KBS HFRK,FE (647)
ZK Ni/Fe T RBRGURHVE ™ BOK — PR BT K AOX MR BFSE - SN BRI, KB, B BREF (655)
3BER-S T2 AR IR AR LR PAES B RTATHE -oooeeeeeeeeee TRMBAR, M B, KA, TAA  sh &, 4RI (1662)
B DG ERIR ER AR AR R M B LW R T B PERERIE TS oo ez, PRI, AR & AR TE, R A, AR (668 )
PUEEREFFAE MBS ACPAER 1, 1- S IR EBRRNE  -oeeeeeeeereeeeeee REE,ER,KER, TR, M7E (680)
PTG IR I ) B KR P D SR BB ooeeeeeeeeeeees K, T, BB, KRR, AL, HE (689 )
PRI B TRV T IIE T IR R e B, KM, A B, B, B R, TRE (697 )
SR SR TR D A /INAE T MR PRI RO ooocoveevemnemsneesns Wk, R, ki, $IE4 (703)
ETF GIS WS TR I DA IX + S 4 RT3 S B AR ovvveesevseseessessssscieinns T4H, B—%, THF (710)
R [R)7 H A 4 A U ] M5 Yo 2 SRR, SR oeeemeeeeeeesss e R, EF A, B R (717)
S0 P41 I RS R R BRI 3 v T, RHH, B, T% (726)
JURME SRR Cd 2 B A EFIELEREREI overevereneensssnsenssnnenns XA, T, GME, kA, HEEK (734)
AT L MR ke v 425 X 51 2 T = TN 2 K () 2 TR AR BB Ty HC L A FE I v vvvme e oo oo e e e
........................................................................... %mﬁ,&E’Li&,ﬂdﬁfﬁ%,%ﬁ%,ﬁ%%,F’@/ﬁ,ﬂx%ﬁ ( 740 )
PR 8 R A TR AR ( AM) SRRV T Cd BRI «oeeeeeee e EMAL A4, T (750 )
TETRER NI A e T ZaAETER IR <o eeverrremmmmmmmmmmnereeee ettt FHAE, | LM KX, EAE L (756 )
FILHBEMEES R Fe, O, 8/ KBTI T IR BRI - veermeeerere e
......................................................... %%)ﬁ, %N’J,XU@E,#%Z’E,?{%%‘,?E%,%E%, %%é(765)
AP UEF U (LR W RSB UL T N, O P2 I ooveeoeeeeeeeens FLA HEA, AT, DR & (775)
VSR HAE AL A P LIS e R B SR . LAFERFACTE RSP ] <oevvrrvereerrmmmmneeremmin et
....................................................................................... T XA BR A, 0 WA, B, 2ok, xR # (782)

(RERAVEITIRF(557)  (RBERRE) AERG R (594) HEL(419,442,781)



Vol. 37,No.2

5 37 B4 2 ) B ; 2
20 6 NG Feb. ,2016

ENVIRONMENTAL SCIENCE

SREETURSHE
FRALEE S 0

TOCAR BRSCR® B R AREE T X

(1. WPEFERAESREM T O, JEE 1000855 2. [ MR /K I A BRAF, I 510800)

FEE . R ARz WHFI AL B 5 U ] [ SE 0TS Je il o AL | Wi A AN Ak. ZK U [0 i 7 A 35 TR A 20 e Xo 35 I AT Tk fift
HAE KRR BNELR, 15 RZ T SRCE R Y I, 55| &SR5G8 B SR EE AR B A& w g, D5 R BTk
AR RBACH MG FE T H AT NSNS RIS A CHE SR G RIS TR A T AR A B | WU | BRRME <
R 2 G G LA S AZE SR il R AR A PR vk i s R s R B T AR R AP M R EUE R Y. LUERIS YN
WA B AR, KU HE FRAn B SCHE R B PN e b, 383 550 - 28 A A B 5 TR B4 Tk A R A0 B35 4L 1 4y 0P
BT T8 WGE A 15 T BB T4k A2 B A S5 Y v 1 03 TN 7 ik

KW TR EE T, THRES,; BREIET); BaNE; HA-Hammes

FESES, X512 XEARAT. A XEHS . 0250-3301(2016)02-0782-07 DOI; 10. 13227/j. hjkx. 2016. 02. 050

SRR EZREES: S

Evaluating the Significance of Odor Gas Released During the Directly Drying

Process of Sludge: Based on the Multi-index Integrated Assessment Method
DING Wen-jie', CHEN Wen-he’, DENG Ming-jia®, LUO Hui*, LI Lin'*, LIU Jun-xin'

(1. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. Guangzhou Heidelberg
Yuexiu Cement Co. , Ltd. ,Guangzhou 510800, China)

Abstract : Co-processing of sewage sludge using the cement kiln can realize sludge harmless treatment, quantity reduction, stabilization
and reutilization. The moisture content should be reduced to below 30% to meet the requirement of combustion. Thermal drying is an
effective way for sludge desiccation. Odors and volatile organic compounds are generated and released during the sludge drying process,
which could lead to odor pollution. The main odor pollutants were selected by the multi-index integrated assessment method. The
concentration, olfactory threshold, threshold limit value, smell security level and saturated vapor pressure were considered as indexes
based on the related regulations in China and foreign countries. Taking the pollution potential as the evaluation target, and the risk
index and odor emission intensity as evaluation indexes, the odor pollution potential rated evaluation model of the pollutants was built
according to the Weber-Fechner law. The aim of the present study is to form the rating evaluation method of odor potential pollution
capacity suitable for the directly drying process of sludge.

Key words : directly drying of sludge; odor; pollution potential; integrated assessment; Weber-Fischna law
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Fig. 1 Flow chart of potential pollution capacity evaluation

for odor gas released from directly drying process of sludge
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Fig. 2 Index system of potential pollution capacity evaluation

for odor gas released from directly drying process of sludge
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Table 1 Index rating of the main odor pollutants
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Table 2 Dimensionless threshold values for levels of some contaminants

i X5y 554
1 2 3 4 5

LA 1.22  13.66 153.66 1756.10 19756.10
AL 0.25 4.17 41.67 166. 67 833.33
R 7.56  29.51  113.41 439.02  1707.32
LIFN 2.79  14.45 74. 88 387.82  2008.70
& 0.10 0.39 1.57 6.22 24.73
ik 1. 00 2.95 8.76 25.90 76. 62

2.2 RAHERR T XA o
SRR B 7R B I [R] R AR i A
SR AR, RAHBIR BEE TR A0 .
Q, =0x0Q (11)
K, Qp : RAHHERIE (m-s7™1) 5 0 RN, R
ARSI M RS B, TE A QAU HE TR
(m’-s7") . ZMCE R TG RATAG R K R 2L 1)
)5y RAHEGREE S T G —hrifE, X5k
5MER(KS).
£33 REHBCREREERLS

Table 3 Rating of odor gas emission intensity
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