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Comparison of Ultrasonic Sludge Reduction Between Domestic and Foreign

Zhang Ji

Abstract With the comparison between domestic and foreign on ultrasonic sludge reduction, the characteristics in the research and

application of ultrasonic sludge reduction in China have been analyzed. Some suggestions are proposed: 1) Exploring to uniform the methods

and conditions in the experiment of Ultrasound treatment in the optimal conditions ruffle; 2) carrying out the research of recovery sludge;

3) Analyzing the factors with influences on the cavitations; 4) Investigating the effect of Ultrasonic processing degree to each degradation

step of Digestive Control and Performance Improvement; 5) Inciting the cooperation between sewage plants and research institution.

Key words sludge treatment ultrasonic

sludge reduction

comparison



2645 1 I 2 = R Vol.26,No.1
6 2011 4£ 3 A GUANGZHOU ENVIRONMENTAL SCIENCE Mar.2011
~, - o3 >
TR AR s N it E
2E@ MEY
(VILPEPE T RF VIR S EREE TREEBE, YI78 50 341000)
W B ACLGR TRIEEARMAE LI SR R S AR R KA BRATUIS AR ST o R 2 I AR S S P0G Tl v

IR H S AR DA (R, ARSI AF AR AR S B B RIS

KB WREOR POKARR BESTEERE

WA —Fh = 85 1T RERI AT B A B HR
T W IR T 20 142 60 454X, TiAE ST A fe
1A AT S 0 E 20 224 Y12 E AT T N 1K)
TAE . AEY2E RN IR R A% 328 5 TR A U
Sl T b2 TRIBTERE . 60 44X H ], Both %
KA B AT T & @ PR G FE , AR S P W
FECFR by 1 SE AL TR . 1968 47, 225 22 (N.N.Li) -7
FH du Nuoy FRVEINE F 2 1116 M KA 15 i W
Z 1) (1) B T ey s, AR 3] T A 2 AR ) AL T
FH LGB T A 9 T AR 2 T 3 A R0 A s L AR VR 7
Ji 50, 1972 4, Cusler™ 45 B8 A= 17 116 1) 490 o 1% 336 B
52T A A A 5 A R, AT (5 B i e
PEASEAR A IHE T o 1986 4, Marr™ 28 5401 S4E
b 192 3 R IR ACAEE g v R A B AR AT L )
TR A B AR ) Tl AR 3 T B — 4,
Heah 7RISR ST TAER R RIFE . By, ERsh
BRI E A B, FLFoEam SR iR
G TR B TR B TR AYfees TR
P BT A Tl A4,

1 RAEREER

W PR P ) — 2B A, 2
JeorbRil - WO - VR - ORI R, E
JE IAH Z )R ) o A 128 1) R 52 ™ o 3l VA5
T PR AU S 558 S A 79 S 2 A R
1.1 REERE R

W B AL B — DR 3, Hoy
B S I ABEARZE AL, TR X SRR T 51

WS . 2011-03-04, BEokksUks] H#H: 2011-05-19

I TR B 1 ST B0 0 5 SO Y R 0 7 T
o2 2 255, RV 0335 o YR RSE 1) A% 0 37 4 T R
NP B 25 o e R AH 2 75 24, WT 40 S G Tt sh 3k d4
ML R SR s N T e M Y e N SR TR E= RN
11 N B 0 9 i3 i i 0 @ A e 2 b e Rl P
AR R o R0 FH 5 I SR AR P VRIS, L B e B T LI
T BT I sh A, r LASR SV i e R 1)
RERAE TG0 M T Sh A T sh 3 AR BR T Rede
[EIBrER bl Y 31y N oY iR it O e Ml w1
ERARTERE PN A1 2 A FL 1 22 0] 0] 280 A e g %
I

WAy B R E S AR T B, 40k 3 3B 1% FLIR
Tl 8 AL 5T A FL o LA FLRIB XS 152 K Ah P 3 7 Ay £«

(1) FLIH A £ XA TR 7K, B3 1) e
VI RIS KAH , eSS REVE R S il i
W/0 FL;

(2) fB )5t XA B B B 425 ) 2] 1472 K A B ) 38
TR AR B, B WO FLIR B frAb B
KA, TER WIOIW L. AR IR B 45y,
TR IE | b RN A IBORTR A5
AWM, 5N IR E L KON, I 4
FNAH;

(3) W FL - W/O/W FLIE & — Benf AL 5,
B AN KIZ A K IRZ A A S N KA B FLR
T, B R TR, BRSSO Bk R
HEFI B
1.2 HARHYZEE

RV A AA) SR AS R, AT RIA3 A 3 AN FE A A



26 % 11

WBUBEBA KA 2 J 7

RO LRI AN S A
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FIRY VAR PR A < V7 0 YR P VAR b 58 3 A RCH A
it L TS ARG 28 SO o B AR S LA
TP
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3.2 RHERESEZERFIA( Liquid film permeation )

AR RS 1B A U AR g 80 SRR IR
TR 22 24 2, HA ] DA R e i SE B
SEPRVERRR S . W/O/W AR Ab T S 3h i

P507: 2-Z 3 R-Z RO EBERR; Alamine336:
AT B

=o¢ME; TOA: TE=2¢Hg; TBP: #

b S EOA TR IR IR YL, B LA B R
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FR AL

510655)

W OE AT AR R R A E A Tl R 2 AR K HoS SRS B RSAR, P EIS R, fa
T AAERE, SCER LA AL A S SRRl W pH R S AL E AR AR SR B 2, TR P X AL A
HEAMBSRRE . a0 as KRR %% B X A A S 2 S 2 BRSO ET ARy 25 °C VRRES RN 0.4 m¥/h EFRER S
Wi 8.0 L/h AT H,S WeJEAE 712.8 ~ 948.8 mg/m*, A1 NH, ¥R JE7E 422.2~795.4 mg/m* . pH {H7E 7.0~8.0 Z [AIFY G T, 2Bk

BERIAT K 90% LA I,
EEiE MR &5 AUTEEE EPRR

FUAT, B AL T AR AR S 5 Je Ak PRAL it
FErp PRI B S B R R A TR
KRG Y, PE RN AR T, BN R R
B DA — REBECEL o RUERY HoS st A 5 2
1 RS R, BB HE AR, X
SN A RARHAH], T HAEA A FIB AT,
FEE A A IEAEREE

| N TERR AU 12 T, ARAE AL
TR RS R R RS YA B 1A W B (Ui
5 VT EOR R ) Atk CAnikbe ik ARk iR
U5 W WA ) AR i (A= ad vk i A
MRS )l e oy T AR AT LA 1A B REFE
i 77 A RIS YR Al e/ NEIL R E O [ N b
BRPAAHTTE S BB R k. AR ik
JE . pH (. 2B ERE S A A2 I R b
AR IEIE X AL R S & R AEE, §EEL
—EREA UL B S AL S S A GBI A Y
TEEE ZR G, 9 Tlb T vl 1) 2 2 22

1 {58

1.1 REMREEE
L1l EERS5SE

SR ST HLS SRR R IR AL S, 4l
JEH H,S=99.995% 5 T Fi NH, M A 2E A =5
A%, 45 A NH3=99.999% , 31 T A& il i B

YR HI: 2011-01-09, fEekklks] HIH: 2011-05-19

AR T A PR F A 7=

PERB R T N TS5 K A B R b i5 0 .
1.1.2 53R

FEFRWOR BRSO, A A A 2 ¢,
NH,C1 0.4 g, K,HPO, 1.2 g,KH,PO, 1.2 g,MgCl,*6H,0
0.2 g, PR EL 0.01 g, 7K 1000 mL.
1.1.3  SERM R

HRATLTUAE B 2 0 M R TR A2
(4 PYC 5 A BB STkl i R R 2040 6, Sk
BIE 35 MEF L E RS 3R, S AR K (IR
TSRESTR . HPERES RO 1.

F1 PYCREUZEERHHEARSE

VA S HARSEDR
b W Bk R A LG 2L
AT 8~12 mm
P = 0.13~38.51 um
B 0.86~1.16 g/em’
C o 5 2.28 glem’
ILop & =58.56%
e H 0.94~1.8 t/m’
EIN DI 2.36%
ER NI TR 1.42%
H R AR > 1x104 em¥g
MR RIS FEE 1.4%




14 JUON B 5 ORE A 26 £ 1 4]
L14 XA B SR B, BERIR AR G Sl A S AT B RS I DA THURRE 4 3]

ZE3 T RRIR A 0 R AU AR T R S b 21
PEE LI 1), A B =M iy XL s R, Herb
H YRR IS E— AN EAE 100 mm, 5 1110 mm 94
PLBEIE BRI B, P B0 BE O 750 mm, 73 = )2
N R ER R BE N 250 mm , SERHDUR I B A
J2Z AR A WL 2 AL S o S i SR FH I I

BORL b FESERNZ B A B NS, e drE R R
BEAEIR A , 7 phy S5 S AT [ B30 B 00, LA
RIS RO HEA, d MBS B0R IR T 7S
SriEfEEHER R o R P RIHER A B
KRG RN TR A B2 1L

it

/ -

WSS
S

i
L

\ R

=7

il

B SBRESERE

1.2 DA E

R R A I H A kR OKFNE K
W43 7 ) CHS DU AR -5 (28 SRS I 43
PO,
1.3 SR SHERE

HIAOKFE P A TIR RS SR, BRI IEESR
3, VIREEBGE LI, I AKTERS e R T
L3R 4 d 5, A MLSS 2l 8 000 mg/L, 5844
RSO R W) G I N e S R 2 2 N
PSS L K ph ISR R A o SR P HE e HE
2, KIS TS TREA 8 L AR IEEE R, R
48 h {17578 5 OB S A 4 il B HE R A P A
FH SR 5 430 HE L PR o I 3l 2 a2 in A T e i)
(1) 7 R, RIS EA T3 S R, 10 d Z )5 2R
JEE O AR EDRL, S e PR R SR, AR AR
WAL E S ZEEYIME, 20 d Z 5 YIRS,
1ETEAGRIR BB
1.4 IBHP

SCR A T— B ], SeWrsa R IR AR UG

A HoS; FEIBTE HoS IR, il A2 s i, [Alhid A
2 R AR AR T pH R A FIVREE 35310 HLS
SRR IR, DL IR RS AR
XL BRACFR I FE . 25 HAEH], AT HoS SRR FEAE
712.8~948.8 mg/m3, BEUWEAE 422.2~795.4 mg/m3
TN, HS 5 IRREIEF] 90% L .

2 HR5WE

21 HOREXNHEUSEBRUENZN

TEIREE N 25 C VB FRERWOH SR 8 L/h B FRER
7 pH {4 6.0~7.0. SMAHES =R 0.4 m¥h YIE L
T, FET YIRS N HS 8RS A K
H,S WREEAR LI R . HEERILA 2,

A 2 AT 0L AL EA TR EE106.22~1 406.74
me/m® YN, YRR T HS SRR
1E 86.5%L) o HAN WA LIEH  BEE H.S WAL
B, ZBRRA RS T B

TERUE VIR TS Y AR, 15 Qi <k
JEARER R o X2 BN A Wi e s v A I S s
YLy 2 TR A R BB XIS S 1 R
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AW IS AL BE S B R A OB R AR T 15

1600‘*
1400
1200
1000
800
600
400
200

HAERE (mg/m’)

pH{H
—o— EHE —a— HEWE - BRRE

2 ANOmUESRESERZENXR

WS RN AR AL A R SR . Y AEAE DTG IR IS AR
— B, A AR /N T AR 0 i Sk BRI, A
PR b A W Re A O 25 B HaS.o A AU
JE KR B T A% 1S A2 BRAE TR, AR
A%t HoS B RRCR 2 T RE, T H 2w 3 I
A . X — 2R R Y A= i g R v T
My RS, A2 FEE B SRR, A Re AR Y ik
PEERASFEIROR
2.2 pH{EXT H.S ZBRBE KIS

TEIREE R 25 C VEFRERBOREL R 8 L/h SAES
A 04 m¥h AT HoS WER 10509~1265.54 mg/L,
pH {E7E 1.0.2.0.3.0.4.0.5.0.6.0.7.0 FI 8.0 [ 1% %
T, %% pHAH S HS BHURBCRZ I OC R, HES
LI 3.

100

1200
E 1000 %
E 00 1% &
g 600 170 %
JLWH’ 400 -60."](1
E 20 {50
0 40

pHﬁ
—o— EfRFE —a— HREKE —=— HRWE

3 pHESEBREHMXER

HIE 3 TR AR pH 250 T LR g s
X HoS RARIEALRCRATR . 24 pH {E 3.0 I, 3
X HS AR IS B RORAE, N 94.1%, 4
pH {Ed /N, 76 1~2 Z 0] WA s BRI , IX AR AL
AL BRACRPE T F, 0R h TAER MR T,

A HEBEY BT, WFERE ISR . 53504
pH (KT 3 I, B pH (EL B9 I, 5 Bt A Br
TR AR AT EEAE 79.6% L E , U A R R Ak
(R ] AE RS R PRI 2R R A

2.3 HRREMFIERBEAIZM

TEIREER 25 C AUAESE N 0.4 mh EFRER
Ik A 8.0 L/h .pH {H7E 6.5~8.5 A 11 NH; Y JE1E
98.47~1 100.00 mg/m* FTEHLT , 45 1EE A H.S, T
AR, B[R BN 2 R 2 BRACR AR o

—

—— & 9
12/12 12/12 12/17 12/18 12/20
H

—o— KRR —A— BRMR = JRURR

B4 SSHESRESEREHNXR

H R 4 ATLUE Y, EASORBE X NH, BBRBCR 1)
S S AL I AR EAE iR R A B Y
PSRBT ) A VAR BE A A I SR B, Y SO
B, MR T AR R ERE T R W6 NH; (1)
WAL AR R & R B . AR SCEE A NH, W B AE
98.47~1 100.00 mg/m® ML T , KFRFKLF, HZ
RIALEE S NH; 5 HoS PIRA AR E, Z2BRACEAH
XA PR, FEIRE R RS iaT T 3 A A
NH, R e Z Bife e i 2k, P2 S AE7E HoS
X} NH, 2 PR e A K
24 ANOREXE NH, 5 HS BB &S ER
RHFM

TEIREER 25 °C,UAESE N 0.4 mh, BEFRER
Wik 8.0 L/h, pH {H7E 7.0~8.0, A 0 H,S YR JETE
617.44~1200.80 mg/m’, A I NH; ¥ FE7E 1448~11844
mg/m® (IIEHL T, [FHE A NH; 5 H,S 2 Fh ik, %4
2 P A A [) A B o A0 1 A 3 B0 22 1) 1 5
e, FZE SR LA 5,

IS ATRAEE, S AT HS HRETE 617.44~



16 I N = A 26 % 114
1200 1000 T
1000 ~ 800 /.\-/.\-
%) 800 mé 600 ‘/\//A/ﬂ
< 600 ~ 4
Eg 400 Eg 400 |
200 200 |
0 s 0 3 >
a2 1A3 1121 11/22 0 12005 12/06 4 5 6 7 8 9
R} pH{H
—a— AR —e— BARKBR —a— FEEHR  —e— FAEHR
— AR e BAEK — ERHS e AR

5 ARREMUSSESHLERE

1 200.80 mg/m*, A [T NH; ¥¢ & 7E 14.48~118.44 mg/m*
PITEOLT 2 AR R LBRACR R B . 7E3 A
NH; J5 X HoS P AR BRI A 15 sz, fifb =
R EBRBCRIER] 92.9%L) o T NH; Fifi 2 8 ]
A RE A, A R ACR MR &, th T IR 1Y 82.7%4% 5
#99% L |,

X R A AR Y IR S AE AR B NH, 5 HS 1Y
RAERSIRM AR, YO 5P b N
Yl TYER .. —J7 1, BT NH, 257 TR SR
SRS NIFF IR A NH, B NH; Je8 T, IR
T 1S AR AR 5 5 — Tl i R
YERBIR AR N, fEi8A NH; 5, 7EARHE HLS
AR, AT RERAE A R R A = T
FEIMCAFRI A o 1 AR R b n] B AR A R I S Ak
AN ARSI AN , 2ot — Bt fal s, ol DL pg 9l
fRAE R, A 25 Bk i — TR LR B~ S ik
ARy DA A o = DR A B AR R 2 T 5
25 pHEXME NH; 5 HS HRESELERR
EEA

TEIREE R 25 °C, SMGE SR 04 m¥h, B FRERE
WM 8.0 L/h, AT HoS HRFEFE 712.8~948.8 mg/m’,
AT NH; Y BEAE 422.2~795.4 mg/m® (TS HLT , [l i
WA NH; 5 H,S 2 Ffk, %% pH X% NH; 5
H,S MR SR BRI s, HZE R LA 6.

HE 6 ATLIFE 1, SCEGAE R BT NH, 5
H,S MR A R AU, 5 pH (EIAE 6.0~7.0 Z
[, 4 pH{ERT 9.0 BF,NH; 5 H,S By L BREES
B R X2 T il S LA B AR K pH (A
T B AEC, W e R PR AR T AR K 2

6 pHEWHUSMESERENXER

AN AR A K pH ERAE PRI, IS
pH {EAAIEH , X 2 SBEAf AN, pH (B A ST, DX
FIRIIAR] . I 6 WAl LIF I, A TSI A
TE pH H R 7.0~8.0 BT, ZBRACEIIAT I8 90%
P bo BT AEYEnEE e A B AL SR IR AR
i, N pH (EARIFLE 6.5~8.5 Z 1], It pH (L% B2 i
P LSRR A AR R SIS S R KSR, PRI I
N A FERT AN FXT pHAELEA TIRY, AT 15 03847 AR

3 it

(1) AR5 56 A Wy 5 110 5% 5 T A SR R b st e s
P, HEBEETEY 20 d, R B IE A /MR s
5, X F A E S bR RS, R A TR

(2) WH9E T AT IR RS b & HoS 5 NH; RS
BAER A SN ARREE N 25 C RMEIESR RN
0.4 m*/h, B FEER WK N 8.0 L/h, AT HS e FE1E
712.8~948.8 mg/m’, A I1 NH, ¥k i 7 422.2~795.4
mg/m’, pH {E7E 7.0~8.0 Z [AIAIEBL T, ZpRRiRy
ALK 90% VA I

(3) AW e fE AL A AL R A TR AR
i, 5N pH (EARIFLE 6.5~8.5 Z 1], I pH (% B2
PSR I AR A B AN 23 ORI, % Ak 3
BRI, R S ik 2 AT R R XS pH (LA 7
IR VR4 B ) 07 N

4 SECHk

[1] ¥R, ks Jkate 5. 5k S AL A Ak A PR
K] PR AR, 2003,25(3) :254-257.

[2] ZLA, RIS, 50T, 45 AL P e S A B R Y (D).
M /REERDI R 22240 B ARFHERR, 2004,20(2) :203-206.
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MVR & IEHIEIE S E RN S EIREZ

X &2

C TN RSO R, )M

ZEp?
510091; 27 N T E ARG # L, T

510091)

B F ASGET MVR FIZE & AR BB e, 0 LLIZR AL B SRR B g = AR HER ) aT A P BEA T 2007 R 10

PR MVR T A ARG AR & T %,
KA LWIWBIEW MVR

PR A IR0 O T s A 375 7 3 A BN 75 YL 25
AR TAEM R ) EKR , 3 2015 K, e i A4
T B CFE AL PR A F] 80% , Hirf 36 A~ Kk
(B ST A RIS T IR E] 95% . 4= [ i Hk
HEA 1 HELL AR T SR OEE AL BRI . B AR
KREZEWHE AL 1 B FAR IS B Ry, %R
T 5 92 0 VAR A PR ] 5% A 99 L8 ¥ 42 o]
FRUEY (GB 16889-2008 ) i by 1 SEL 48 17795 1% Wi 1) HE
JCBRUE, N COD VA HE 42 8 S Sz Ah FRA5 Jy T
TR AR SR, AR — 2 T2 RV IR,
SEETPRAE R SEHE T 2040 UASB+MBR+RO(_F i 20K
FIRALIR + A B + S35 1% ) MBR+NF(443E )
+RO MVR+DI( FH & 2840 ) 55, 2058 i AT

B AZETURGNL BRGNP P

Lo SO REDHRAY A XA MVR 5B T
ZHE GBI

1 MVREARFEERFS

MVR J& 78 & T2, 2 U7 b — s
FR4RENH w7, N RETS LB o, R IR i
B ik 25 VR A A, SE B I RE Bt AR LG 25, B
S 2 /= e st & S L I N =R P | P ]
7 RS NAT . LFER G TR MVR (Me—
chanical Vapor Recompression) , BAHFE MVC (Me-
chanical Vapor Compression ) , A SCIAHFR MVR 4
Pl MVR R R =LA 1.

i Je |

#% [ e o REES (MVR) [t
v v

E1 MVRZRERE

20 22 60 A4, 1 [ g B s ok i B AR Ry
FAFAL T 2y 48 J5 KA B AR AT 5
W7k 25 A L AEZY 23~70 kWh( HYEHREPE e )M, A1
2T 0.037~0.11t 787K IXFIEARIKRE 30a AFFARTE
AAEFEAL TATEAFR N, FZ R MVR 54
HRAEIR I 0 A s 3w  (HE AR RE IR A4 E kAN
AIFFELR SRR AR Z B, S a8 2007
H1 2010 4 [ Sl & R 1T BEIMA A, 1B A
TRV I K A B D PR 3% 1 R T2 At T

RS HI: 2011-03-04, fEekflisl HIW: 2011-05-19

UG REfRUNB IR IR AURMERR AR 15 YLk B = 1
SERSE, T 2 RIS KPR B LR TR A
TR BB BT ) e 2 & T A is 1 1 3%
VERES, K E S H TR O R R R H R
WA B RBIE INZEZE R SRE K k. 7]
L MVR 7E26 K% T2 H 1 eSO AF 1817 24l
MVR #1 RO #BJE T Y5 553, (B UE W4y 5
TR 2 B AAR « BR8N /N R R, 12 08 TR
JIT 5 15 Ye W 246 FER A3 e e T b o BRAE 2 SEBR
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JHAT RO HHH FHIB IS WAL B 8 ) MM 2230
RIUEE AT TR, SRS e L g Ak
ARFR G TGk B AR 1 S 3 SR T e il AR v )
(GB 16889-2008 ) HE bR ERT S5 . i 2L 5 RO 41
G150 L BRR AT A 95% LA L, 3 AT ik HERCRR
HE(H RO Wi (29 5 AL PR 109%~20% ) 45701 [ 34
AP 2HA LR Ik 55~62 KWhit I UEWE . 11N {8 P
) MVR+DI 40-&W, A L4 T B 0B ug i Ak 34, 5
W (2 5 A PR 14%~21% ) W/R BIHE AL PR, AN
SEA AR (HHFERES] 27 kWhit BB VIR . 2 Fiy
B DL MVR 82k (TR 6.85 1L h B
JEW), H MVR R EE®m M, A S efe s, A~
ZAMERUK SRR, A PR B TR JC SR, it
A AT RS R RRHES e, T Edas
AR T, US4 bh TAE K, HAgmlak
7 A R e

2 MVR+DI A BB IRIEIE S IR IR

S RGN b B B IR AL T B A
B 200 vd, B 2 B35 J&Y A AR
GO FEARHL(90 KW/ & ) — 15 5 il 475 R WG 1 Tk
MENRINE R R —E B T C R 5, HH—
£ 144 kW BIHL BB R MVR JS 31 A1k ER 4 7= L g
B 7R, A T ROE SR AR 5 B IR 2 A
452 DI 7K COD=190 mg/L. (#7 4 : 100 mg/L) .
NH,~N=4.37 mg/L( k51t : 25 mg/L.) \TN=8.31 mg/L(¥5
7E :40 mg/L) F pH {8 =3.45(FRifE :6-9),DI H KA
B (LB AR, BRI - 40) o AR UL, MVR+DI 9 HE
IKEANIEBR ), B E— A PR AREf PR IAFRHERL - 2]
TE ) W SR 28 R v A WA i AT DI FRAHE 5 54
AU B AR IR I RN 78 K o e SERERR PR IR P, T &5
YL TCHLER S BT 8 A B R, XF
SECHRA 8 DRI AL D RE RIS SR RAL PR 45 5 TE 04
PSR S o N AER A BT T IR A I —4F
W, R B IR IRAIE AR, R AR A E Y R R A
S5V E AR AE AR K H AR 116 t, AR )
BEBEST o JEET T ERYR 2~3 AR, SERR LA KA HLER
I, ISR A 77 Hageit, | ERS IR LA Cl =
189~3 262 mg/L . A8 B 3 000~10 000 mg/L . A1 KB
JEHESR, Cl” > 300 mg/L.80 C LA 7&K, 75 FHAK K
BT , A 316L LR B GA AT RET, f5 H
MVR $ filt 3 58 W 79 38 43 % F 3161 AN 55 B 41 K,

101~105 CF& X%, Frbh, V&S E MR EXE SR
Mo ST VMEN] 575 LAt TA ¢, MSgiitia
TR B UE WA R . HFE 27 kWhit; Z( LR R
0.6 kg/t BEfk 0.16 ke/t L5 0.15 L/t .30% HCI
5kefte MR T RAYEE AR I DTN,
JR BT DI P AE HE A 5 S R R P W (5% HCL) 5
BT MVR 78 JWRAR , SEB BA St

AN MVR 5 DI HAEH AR EAEEE, DI F
A SRR TR IR W R AR B A T R .

3 MVR & EBLIIEIR SR ENEIEER

ASCNH, MVR A FBER A B T A4 A
Sl - MVR+ WRAEIRFERE + B BER A ALAb B, o
R SAF R pHAE =5, K77 0.02 MPa( % 60 C), it
I MVR JE45 e 2.4, H 0 R J7 0.048 MPa, 1l flIZ% 1%,
2 80 °C 5 WeAR TR WE AR SUKAE 850 C LA B8 KR
178 (S SR BT ) s 805 BE G A SBR A= b4k
PR, A, A B0 3 FH v AT FH e, i fR SC
TZHir.

3.1 BRI ZHFHMZFRIEE

3.1 ZE AU EE TR E

RIS NE F R e PN R T =3 LRI 37737 i)
pH {ECZIA —IRZEVRRBER 24 A F1 COD e, pH {H =
4~5 I} .98 C R EZE KT, BEERE AR COD
15 s pH {H =6 B, R EER 2 A =51 COD I, Al K2
RS AT B AR BB Wi (5O pH A
5.23 NH,~N917 mg/L)7E 0.016 MPa 55 °C F #i47 7%
RV AR B ¥ BE W (L 85.6% )pH {H = 3.46,
NH,-N=0, £ 21.58% A WL & ik AFZRIRIR B ;
IR R R T IR TEUNT 7 A PR
A, XKL pH {H =5 M1 60 C 2K MG, 78 %
bR A KR B S R AR TR 75 i i i £ 2 B
TEMRAE N, R EER A A TR E 0, A% DI %
B AALFR ST B R R IR BV BER COD HImsizs & i
B2 5 HE AV AL B Al R 25 A 28 A (R BT T TR L AN K
Al AR ER V8 pH B, 316 AN&5 8 AT ik B 3 & 15%
H,S0,. FEMRLBT I 22K, 50~80 CF, CI'=500~
2000 mg/L i}, AT 254 RNEFEMH ;60 CF,Cl<
300 mg/L 5}, A FH 316 AN . XA, AHM T2
S FH pH {H =5 1 60 CIEA 78K, Felmik
M NFIR B R CI R I e . B IR AR
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MVR AbH 7 RSB e 1) & PR AE 19

B2 Fr 5 £k 2 BT I AEUE (f 11 15~20 £%) .
3.1.2 ZEEfLHRIRZE

RRMRIT FEHARSHUREIR 2 . IR
BORE RN, AN, R2ZE 2R AL i
BRI, 25 RNWEGE RN, 28R Al i
Ko TEAEHACE b MURNZE VIR B = T E R S LR
XA ZE PR AT TAE ; i AR ZEAR /N, W s 3
WA B AT AR FE ST R A PO IR B AR 5L
/N B IR 2 3G K AR RE R T AR VRIA, IR 2E K
MRS B RIZL X B FR A i I A IR 5 S
SURITHRE, — M TR R AR I B T 2R R A
BT AR 25 PRI KR 25 Z) A3 B s | X s A%
PARBSRP T B, L5 5 AR R T Y5 28, O
fEo Tk, 28 kAt R 22 e oy 2L, AR 775K
B SR , P A4 B9 22 A8 iy 3 80 °C L, i &k
LR A PR BN 14~20 Co ASCHIE
FIEHRE L ARSI, HEFEIRL 22 20 °C.
TN E FR T 4 °C AL PR F I 25
REIE IR TT 20 CHIR 5 5L F.
3.1.3  ZEKARIER

TEE NEL 10 a G R TARSC R, X R EE |
R R A T AR R, SRy T R A I A T e
TEAL T BEZGSEA b2 1 A i S A5 #4) i
BRI I P 2 O nT AT RS ) o A SCHERE
KB INEE (1 14 W3 i i
fve HABMEQT W B N ami a0
8], FERAEAE N B R Lz sl R sz 3k B 54k, Bl
WAL BT, I N E BRI T B P AR
P2 BN T ORI R i O, E AR R IR
W B8RRI 5 A HE R IS RE A SRR
ML SRR AR BN E FsZ G54k, S it
WRRNHEWR o F TR R B, ATl s Py 2R AT 1Y)
S5 R FNZEEYR , SRV A BRI R R ) T o S B A I 1)
ST BRI T S R AE e R LT B IR 4 B e
MzEdg RRR AL AT, AT R4 ) — i
XA A T, NS AR 7= TN 1 FE G
PR 4 o A PRI I T BB A 28 K
BUEAEE SN Z AL T 12, 15 IR 25 ) K45 S
FERE AN, 25 % 48 N RMNICE LA E ST A
THERMBIIEN(— G TUEK ), 75 530 %, 4535
PRMEVE U, T AT P 25 I A P 3R TR — e FH ik
W RN IE BE . RS 78 K e T TR ih B2 Vi K

FEHNRAKABREATIT, TSRS I R EURAS
PR AN, BN 28 R AR e AR S IR, #E
FIESHARFE N L2, P Fh e 5e K AN
SN EhEN , AT IR R s A S A i
[FOE , iR s i Ak K08, B R TT e
3.1.4 MVR HARSHOR R

MVR AR S5 e . JEH IR RE S R
AL CE LR 5 000~20 000 rpm ) FTHL LS 8 Sl 0
HLHLIRAE  MVR #F H TR 528 R AR 2251
HHE, R AR/ MVR WL 56, PG 278 pa %
B XML ARG RN EINF, RMZERA D R
/NF 10 th FHE/NTF 100 KPa, AJ 3% 7 MVR 3 3%
HRT 10 vh JHEKTF 100 KPa, Al 2.3 MVR,
— MR B0 MVR IR AR 8 C, 2 HH %
Al3E 16 C; F = MVR Al35 30 °C. MR AR
8 t/h B RO R, 2 B HE IRTHL 4 Co &
03 MVR ZR 72870 e TOLF TAE, X<
PRI i IR AR, B e A e M i
B RV A I —F G, A K fa 3k,
SEEGALBINM EEFHERZ — kU MVR It
W5 ) T o R VR U Bl AR R A AN FE AR SCHERE
LI 2E 20 °C,MVR AR —6, B Ak
FtERE RO 2 AR IE . IR AR A A 5y
BT ASCHERE S R G TR R AL o 2498 YR TR Ak PR A
KF 250 vd B, A% 2 Z5 DL BB a0 MVR A7k,
i T RGN FIE AR

TR R T2 EZ )5, BT MVR 4%
By, FORAIBR T HORSGHE S BN R T =K . B
CAHIJLE AR E T HA A 2R
MVR ZER ARG, BN, JeBARH eI R ¥ &
AT RIS MVR #0254 MM% 19 55% 31
= b 2% & B R A . X% E T MVR 5 6E
FARZAFIN
3.2 IRAEHERR

DA BRI S A B JCE SRRk
JHHE ARG JEIR SRS A S il R g4
ARSCEBOZIR GRS I3 kbR, & B
SBEGE HE RER LR PR R T MR AR R S A T
850 CLA FARKRE . VAR E A T HA M Y BB A 1L
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Improvement of Split—flow System for the Collection & Ultilization of Roof Rainwater

Lian Qingtang Guo Xiuzhong Wang Zhichao

Abstract The collection—utilization system of roof rainwater was discussed. According to the water quality of rainwater, a system was de—

signed to discard automatically the initial rainwater. The purification processes of rainwater, and the calculation of storage capacity were discussed.

Key words water resource roof rainwater  split—flow equipment collection utilization
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The Reasonable Ways in the Treatment of Solid Waste Landfill Leachate by MVR

Ou Zangqi

Li Suizhong

Abstract The reasonable ways have been discussed on the combination of the MVR and equipments for the treatment of solid waste

landfill leachate.
Key words leachate MVR

centrifugal vapor compressor roots steam compressor thermosiphon reboiler
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Precipitating Treatment of Trace Thallium in Surface Water

Han Tianwet

Huang Zhuoer

Abstract

Zhou Shujie

Gu Jian Yu Bin

Trace thallium in surface water is present as soluble speciation,and is difficult to be precipitated with the suspended

solids. By using sodium sulphide and lime as precipitants, the trace thallium in surface water can be precipitated quickly, suitable for the

urgent treatment of thallium polluted surface water.

Key words Thallium pollution surface water precipitation urgent treatment
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Progress in Technique and Application of Liquid Membrane Separation Process

Yu Xiagjing Ye Xuejun

Abstract The progress in liquid membrane techniques was reviewed, including mechanism of mass transfer, membrane type, mem—

brane feature, and application in wastewater treatment.

Key words liquid membrane emulsion liquid membrane

wastewater treatment
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Application of Remote Sensing in the Measurement of Vehicle Exhaust

Deng Nan

Abstract The remote sensing measurement of vehicle exhaust was introduced, including principles, equipment composition, devel—
opment process, and application. The prospect of the technique is discussed.
Key words vehicle exhaust remote sensing application discussion
(L% 16 T)
(3] F4F AW B, . T AT HS MBERTrik— (5] B0K, S SER U Ml B SN ). iRty
RIS R )], RARA T, 1999 84-90. 1997,16(3):14-16.
(4] ZERE. JRE R TR AL AR R T ZE5E]. (6] 3RS, T TIEIRBRBRAL S EAR ) = RFREER, 2004,
rimiseit, 2002,32(4):52-55. 23(2):41-44.

On the Biodegradation of H,S and NH; in Biotrickling Filter Tower

Huang Shujie  Zhou Wethuang Chen Fanzhi

Abstract A lot of stench gases, such as H,S and NH, are emitted from coal chemical industry, rubber renewable, sewage sludge and
other industrial waste disposal process, seriously polluting the environment and harming the health of the Habitat. The treatment of H,S and
NHj; was studied with a biotrickling filter tower on the factors of concentration, pH, and the co—operation of H,S and NHs, in order to inspect
the deodorization performance. The results show that, under the conditions of the temperature at 25 °C, the nutrient sprinkling rate at 8 L/h,
the aeration rate at 0.4 m'h, the incoming H,S concentration of 712.8~948.8 mg/m* and NH; concentration of 422.2~795.4 mg/m®, pH at
7.0~8.0, the cleaning efficiency was over 90%.

Key words hydrogen sulfidle ammonia biotrickling filter tower Bio—deodorization
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On the Road Remote Sensing Measurement of Vehicle Exhaust

Liu Yongquan Huang Xinping

Abstract The problems in the road remote sensing measurement of vehicle exhaust have been discussed, including the road situa—

tion, the auto working conditions, the detection rate, and the data treatment.

Key words vehicle exhaust remote sensing road monitoring application
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Problems in the Measurement of Vehicle Exhaust

Zhang Bingxing He Zhiming

Abstract The problems in the determination of vehicle exhaust have been discussed.

Key words vehicle measurement of exhaust common problems treatment
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Introduction of the Island Biogeography and the Conservation Biology

Lu Yan Liao Qingyu Li Jing

Abstract The conservation biology, on the biodiversity and the biodiversity conservation, has become especially important as the

ecosystem has been destroyed seriously and the biodiversity decreased severely.

Key words island biogeography conservation biology insularity biodiversity
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Effects of stacked measures on the organic and biologic indices in branches compost

Chen Weiling Li Shenghua

Abstract The C/N, organic and biologic indices have been detected in branches compost with different stacked measures. The re—

sults show that, the adjustment of C/N, and the adjunction of complex bacteria can obviously encourage the degradation of volatile solids,

speed up decomposition of humic acids and maturity of the compost.

Key words stacked measures branches compost organic biologic indices
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B 10 0.0122 0.009 0.016 100 ARl VSN 10 14.817 12.13 18.58 100
PR 10 0.1186 0.061 0.164 100 AT 10 0.0469 0.0026 0.0392 100
3 10 0.0934 0.054 0.134 100 VAVAVAN 10 0.0067 0.0007 0.0184 100
I (a) 10 0.0622 0.038 0.092 100 FERERvH 10 — — — —
S 10 0.0737 0.036 0.108 100 LAY 10 0.0547 0.0000 0.1228 100
FIF[b I 10 0.0550 0.028 0.075 100
B 1AL, 16 MOy A AUk iR MR SR LK 2.

90% , HAXE R 100% , V- HHE =2 E N 0.148 6 me/kg,
SEE AR —EUE 0.002 3 mg/kg.

1.2 FEFSEMWREBMEX TEHFNEN
BB IRIHAEH K TG Y I R X L s R A

YR HI: 2011-01-10, fEekklksl HIH: 2011-05-19

H2 2 I UL, 16 Fh 2300518 JAg —SUE K R
H 60% , 2 FIH N 86.67% , HoAl 4k 100% , F-14
E RPN 0.042 mg/ke, FHE AR 28
0.001 5 mg/kg.
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*2 BEFHEEMBEKSREEREMMX L ERENYRNER mg/kg
moH SO P BoME RRME K% moH S PIE BoIMA FBORME K 3/%
E= 5 0.0172 0.007 0.036 100 Ik 5 0.0052 0.003 0.007 100
icA 5 0.0076 0.007 0.008 100 Fflaltk 5 0.0216 0.015 0.028 100
—EE 5 0.0015 0.001 0.002 60 ||BiFF(1,2,3-cd)BE 5 00197 0.016 0.023 100
% 5 0.0067 0.006 0.009 100 T (a,h) B 5 0.0090 0.008 0.010 100
ElZ 5 00191 0012 0.031 100 FHlg,h,ildt 5 0.0166 0.015 0.018 100
h3 5 0.0087 0.008 0.009 100 A 5 24448 16.8 30.07 100
B 5 0.0420 0.030 0.055 100 Z R 5 0.0390 0.0019 0.0404 86.67
B 5 00341 0.024 0.042 100 VAVAVAN 5 0.0073 0.0000 0.0056 100
()& 5 0.0222 0019 0.027 100 T T 5 — — — —
Ji 5 0.0247 0.019 0.027 100 AHLEAKRZ 5 0.0293 0.0000 0.0292 100
HH[b Dem 5 00211 0019 0.025 100

2 HHSRYIE YN

ARTCRHIZ A i B ED PN 238557 4%
(PAHS ) BEA TN, PR AR R AAGERERZ I E (AS,)
FIR A SRR (AS,)

faRREZ B AS,=Ci/( AMEG,) (1)

Arp:CGi 159 1 B SEIHR B, ug/e;
AMEG——T15 444 1 76 R85 47 Jit v 9 £

FREHPRMA , uglgo
AS; > 1B TG YN HEE R A 520 5 ASy < 1 B,
TG YRR TR
HE SRS RS AS,=CI/AMEG, TAS=SAS, (2)
K. Ci 155 i B SEIR B, ugle s
AMEG,—15 4 i 767K W i R85 H bR
{H, ug/g;
TAS;——Z15 4R A SIS B
ASy > 1 BTG Qe W AR AR IR A 2 5 AS, < 1
G Y5t A S IR TR

3 FERNEMESEEFEEMBENLIE
BT R RN

AL AS {H > 0.001 NS 2 500
(3), HIARPENEER I 4 % 5. THEIEHnE, 2
S A LTS Y05 Y B i —55 0, IE AT
Wt S v B 52 ) B E5C(E PT R S PR I

NFE 4 HETLAE 1, 10 SR S AL 23005
FRRG K R F] 100% , FHAR IR 22 75 Yedpnt A M4k
f B (R B R FE A T IR, 10 A 50 2 A Sl A
FEMPRAS , B T LUE B LTS R R
AR (a, h) BRI (a) UM B 2594

S HRTLUE H,5 AR s AL 2 5855
SRR Y IR F 100% , TR 22 75 Je gy vk AN
fi B A B0 0 BE R A A, 5 AN A 2 RS A
MRS , WEHE T LUE B LTS e h R
A28 (a, h) B AT () N F 25 94

®3 ANTEMERBREY

eI Z8 G B O KE B B B SR EEE Ok EE EiF(1,2,3-cd)EE EF(a,h)E

fatE HFRE (me/kg) 138 114 399 160 167 033  15.88 6.3 11.7 0.000 15 0.000 6
R4 HEEMKEEDTIEEVISEITEG

IJ__i AN BT e s e e 2L e > —H b e e o - 3 e — Y o E}%
ML ASZE ASTE ASH ASTEE ASHE ASEIE ASHE ASHIEDITEH ASHEI K IEHE AsHEI[aliE ASEIFE(1,2,3-cd)IE AS” I (a,h) . TAS i
1 0.00 0.00 0.00 0.00 044 0.12 0.00  0.00 0.00 262.07 0.00 17.31 279.95 5N
2 0.00 0.00 0.00 0.00 0.01 028 0.01 0.01 0.00 573.49 0.01 33.52 607.33 5405
3 0.00 0.00 0.00 0.00 0.01 0.19 0.01 0.01 0.00 321.04 0.00 26.86 348.13 N




26 %5 119 10 PHE SERRE AN B & 550 X - A HLT5 YR My 43
&R 4
) BT e - e b ML b E o bk e —H bk o) - ey e — 3 B i
A ASZE ASTE ASHE ASTE ASHE ASHEIFHE ASKE ASHIELD 176 ASHIE[ K968 AsHIF[alib ASHITE(1,2,3-cd)tE ASTHTF(a,h) B TAS z:ﬁ
4 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.1 0.00 280.74 0.00 22.90 303.82 £
5 0.00 0.01 0.00 0.00 0.01 0.23 0.01 0.01 0.00 311.33 0.00 30.08 341.68 F0i
6 0.00 0.00 0.00 0.00 0.00 0.12 0.00  0.01 0.00 165.23 0.00 20.41 185.79 0
7 0.00 0.00 0.00 0.00 0.00 0.14 0.00  0.01 0.00 234.83 0.00 21.80 256.79 $0i
8 0.00 0.01 0.00 0.00 0.01 023 0.01 0.01 0.00 537.63 0.00 26.52 564.42 $
9 0.00 0.00 0.00 0.00 0.01 0.16 0.00  0.01 0.00 376.11 0.00 20.76 397.05 $0i
10 0.00 0.01 0.00 0.00 0.01 026 0.01 0.01 0.00 575.85 0.00 26.87 603.02 £
x5 FEFHEEMEKEDTEENSRITEN
\ e e —He e e 3 —He kY —H Y E e e — kg = i‘(
RO ASTE ASTE ASH ASKTE ASEE ASAIFE ASHE ASHIFb I ASHIF K I AsATFLalth ASEIIF(1,2,3-cd BE AS"AIF(a, ) TAS z:ri
1 0.00 0.00 0.00 0.00 0.00 0.08 0.00  0.00 0.00 187.21 0.00 14.44 201.75 $40
2 0.00 0.00 0.00 0.00 0.00 0.06 0.00  0.00 0.00 139.63 0.00 16.71 156.41 §0
3 0.00 0.00 0.00 0.00 0.00 0.07 0.00  0.00 0.00 155.40 0.00 15.02 170.50 540
4 0.00 0.00 0.00 0.00 0.00 0.06 000  0.00 0.00 100.04 0.00 14.01 114.11 5
5 0.00 0.00 0.00 0.00 0.00 0.07 0.00  0.00 0.00 139.01 0.00 14.54 153.62 540
4 Hig 5 SE 3k

ASCHFFE R, HEZFRT5 0 (PHAs ) 5300 4% 31
FISA —EBERE BL TS %y, LA IF b — 2 0F
(a,h) B FRIH (a) U 25U X L PR
FFIFIE, BEAE G SRR A & & IR AE X ek
O BB A YME AR P IE S O
BRBEEEOR . EEGEAATHEY R,
PR A LTS Gy ST R B IR L i
SERES B AR PR R, R s iE &, AR
SN [EPUWISE WA PR s o NS TS /B: R 3
R 2 NG K AN U | e Sty S (L 3~ 5 o NI

[1] SRAN, AR, KO HAN , 55, SAH @R - S e 14
R TR RE o (1 2R T7 ke PR 3L 2 IR 95 1R[], BRBE Ak,
2007,2:192-196.

[2] EIL. 240 U5 HARE A PR P A A i [T]. L5050
BRI, 1999,2:32-35.

(3] SRAERN, ASCUE. AR 20) RAK I ZE LIS Y PIPEA ()], 2R
B4k ,1990,5: 52-56.

[4] T & FREEPEN B M. Jbat  Jbat by Tolk H R,
1988.
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Organic Pollution of the Soil in Liaoyang Vegetables Planting and

Livestocks Cultivating Regions

He Lili

Abstract

and evaluated with the medium environment target evaluation method.

Key words organic pollution soil vegetables planting

The organic pollutants in the soil of Liaoyang vegetables planting and livestocks cultivating regions have been detected,

livestocks cultivating
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Formation of Technical Regulation for Publishing and Using of

Shared Environmental Information Resource

Gao Junfeng Lin Zongxing Yi Kun

Abstract It will be good for publishing and using of shared environmental information resource if the process and technical content

of the publication and usage can be standardized. Technical regulation for publishing and using of shared environmental information re—

source is one of the sub—projects of the 27 technical regulationswhich as a whole serve for the capability building project of China environ—

mental information and statistics. At this presented paper,the domestic and foreign relevant research development, the formation process,

the whole framework of the above regulation and its' main content are introduced. The experiences of formatting this regulation are summa-

rized in the end of this paper.

Key words environment information ~ sharing resources  environmental information usage technical regulation  formation method
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