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1.1 EITHE KRS EEK
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AR R A, T 2 e A9 & R s BB (A
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FiAbEE RS 3 A S HE A2 HUAS
IR BRI . TEOKE et A RIS, Sl A T
TE TRV B W A A 5B 15 Y 5 SR
JETG KM AR AT TS5 SR KR T i
ARSIt AR K i oK BT, RGBS
1 A, AshEE , HAMER ST A LxB=20m x 1.3 m,
WA EI A 10 mm; RS0 B A% TR 45 R 0 1 it
1R, T 2R H LxBxH=103mx 11.6 mx 5.1 m,
AREEFR 540 m?, K T34 BRINHE] 7 h, 3847 I S0K
FedE il 501,
132 AL SRS

AABAR PR S T R R G B S R A R dE T
ARl A RHETTIE L | T R] K 3 B L L C1O,
K2 BNy R G o 57K VTS 4 o A b
T AR A T 3 A TR E M AR A E S BRAR
ARSI NH-N, JRKIR AR AR UTTE
W TIRIK AT, I E A R UTTED , 15 Ve 43
(I3, S W E A V5 RN R G . R ARt N, 3l i 4%
I Cl0, XF5/KIH 3 B A 15 /KB PRHERL . G4k
Ao R 3 s TR AR, NI A
FPEIERL SH-150, TZRSFA Lx Bx H=17.0 m x
5.0 m x 55 m, ARERN 4250 m®, B iR AT (LA
COD i1 )H 2.8 kg/(m*+d), K S35 RE ] 5.1 b B4
DLVE R IR E5#), R Lx Bx H=12.0 m x
4.0 mx55m, BRE 168 m*, /K FJE R I H] 2 h,
W Rl K A IR 25 H, RSE R Lx B x H=5.0 m x
4.0m x 5.5 m, ARCEF 100 m®, /K SHE G IHE] 1.2 he
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3) ATHREA RGER =, A bR
LR T LR, AIX) COD, RE.
DO pH B I BRI fE A T AE LAl , IF HL ARl T
ARSI A T R A IRz T SRR 1
B RS
2.2 IBITHR

JRAM R S 20 112 a izfy, WEBEIEW,
BN TZRGE—HATRERE . TS KR
TE0 W22 2(2008 4F 6 A Hk4h 5 )k 3(2008 4
5~11 HisfE s ) . 36 2 gk 3 g S,
R T SS BEEEFRAL, 7K LA 2% 3 25 YR bR/
T GB 18466-2005 #rifE I BRAE, 1M R A 2 & ki
T A A [ K55 T GB 18466-2005
HEREESK . SS MR R R R TS Je TR M REAS AR, =
b SRS A YR TTTE M EA T H )k, 7]
T AETTIE I A /D 2 2R R g e b [l

%2 2008 & 6 AE{THER
COD BOD NH,-N SS ZEKIGERE

FOm TEkkm
T A mg/lL. mg/l. mg/l. mg/L ML
P s
6120 HElosk 52 16 12 26 120
ok 19 40 57 <3
RG] 54 10 12 31 115
6160 HERTH 7K
ok 16 30 40 <3
6 F 10 H HelisAk 49 13 11 86
| K 20 29 38 <3
6 A 14 H Heisk 4008 7 20 90
ok 14 20 29 <3
TS 5 5
6 H 18 H Heoisk 58 1 9 43 93
A oK 18 5.1 <3
TS 5 5
6 H 22 H HElos7k 57 12 100 40 8
[ H K 16 49 48 <3
6 H 26 H HelisAk 60 15 13 41 40
ok 23 57 53 <3
TS 49 11 10 32 87
6 A 30 H HERTH 7K
A K 15 38 42 <3
e BEUAKCR AR 2 Fod3g T2, Hid cOD Jgre Lk Wi i)
H #5908, HAoh 2 B S A .
* 3 KEHIFKERITE
N COD BOD NH&-N SS ZEKIHEH
5k \ AopaE

mg/l.  mg/l. mg/l. mg/lL L
K 190~420105~214 9~42  89~380 2 000~17 000

HEfl5 K 54 14 12 37 95
[5] FH 7K

A4 375 22 43 438 <3
[l FH 7k

(2 i) 20 3.8 5.0 <3

2.3 BITHRARREIESH

BTN T 2% s R BT 8% 38 17T A
T B G L SRR Z R 9, A4 9% 0.5 I8 /(kW h)
T X TR 3 B T 2R H 3%2Y 0.50~0.68 JG /m’s
2R F BT A7 ClO, Ak 5 W B 3% 1T, 4%
HETi a8, 25500 25 298 0.12 JC /m’s B8 1 T
A 0.62~0.80 IC /m’s

b PRVt () B ST AR AR, AR i 3 sk 2D
TS YRR, T EID T B R, A
H 7K S8 4 A2 TR, an T4k (i ag o gk Lo
i 44 45 2 K R TF SR RIS AR , ARG K Ak
PHIRAR G 0] S BRARARHETS B R A Bk A i
ML T HA RIS A S Maii szt .

3 TFHEEE

HI TSR, AN TR B X At 2t i
Frolits 15 1/2 a R Ay 7R, KB % K7
MK 71 B IRl A, RORLR 2 R DL
A BORERAIL, B2 RIRLIR AW 205 1 UK Al
ZEMIEE 10 mm)FEA T K, FEREM T I5 KT
AIIE R BT 2 IBE , B8 Be e AE ALK I RiT g s
SRS (WA TR 4 mm) AT F 3R R

4 it

1) R A YA L +Cl0, THEE T2 7]
e B2 BE V5 7K A B 38 2 B T 7 ML 2K TS G HE b
HEV ISR, HHR 7KK BT R 5 SR P48 A ) 422 i 4
1k + AL I A +ClO, T4 BE 1 20 B4 W4 ik
Al + WUE + TR R IE +CLO, T T AT E BT
IKIEATAL B, KK B4 AT 38 B Gk 2% R KOK B
HEIIEER .

2) W A= W i A A b A S A ) s N S T
T, e A RS 18], 7 20 TRE 5 s T AR, [ iR LA
B R RIRAE T, AT A 2l B RPN A= 4 Ak 3
BRI AR SR 2 B KA T2, 3
T RGat iR MR RIS

5 SE3Ek

[1] B5eih. FREE TR WM. Kvb I m Bl i AR iR
#1,2002.
[2] 220k, B 45, PEdtn, %, BE B T5 /KR (H oK ) Zb B T A2 5

(F#% 21 1)
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1160235 KB T2 B0 TARRBFSEBEHH BT A A /], L

T 77 R

Fupdw
K% 116023;
T OR#E  116023)

B OF R T A A BT, L Tl A AR TS TS KRR TR IR AR A S EUK IR B IR
SEPRIE AV 15K PRSI ISR B L A AT URE TS, HE T LA W 12  SCEE 2RI 1 W RAR W S AR A SR B BT 15 0L, 4R
WP T AR PERE , S fa e T ASKRDFTE AT SR

KR 15K WERRAL  WRRH IR

BRI A RIS SR . A Tk &
ARG A RS, R AR BETS K Bl R BT
WA 38— R AN TG YRl K AR w5 R AL
H ™ ol 8 (1SR O PR32 36 B P o A5 figp 2 Y (1)
A AR BERE T K R BB BT DA T [ R A T
fifp PRI TR A ARAS TR FET5 K AL B A 4
S A E R BRI 3 ROk o i
BRI A g — b DR e 2 J 8 2 R o T8 ) e 2
RAETT L o T K A F W B LBk iy
TEBRIE T2 MR R G847l 5, Al DI AR W BRI 1)
WM T, AT DA D B A BR BT BE . L TS
IK PR AR I BT AR RMR 22, AR JCHLI B AR -
WA WA B SE A DU R AR T AR, K
FFAE o ARSORE X BRI AR I B A L B8 i I 5 1 DL E
ATERIR X8 38 TR B AL LV ERERES TR FIREARY
B TV R R [T SO B DR A IE 5 PR A AR A
1 FTHLBR PR+

JCHU R i JCHLR R B, A8 R ARTCHLRE
b 28 Rl e O A A B C LR R B —
LA SRR B TR TS R R L . 2R
A K TUA IR RS . XU R L
KRB, B , DR SO IS B3R
1.1 FHkER

7 A R B BRI R, Ak
CaCOs, Hil Ny HEEILE. B ERERE , TR

BRPELT , W AR

Karageorgiou 5% WF57 T pH & . W B[R] 45 XF
T5 AT W B K HPO, ADLUE K B R AR (20 mg/L, LA
Pit, FEDEFZN . 4558380 157K pH A2
SN ERRARAETEIE N BB R 2R, DRI g o A8 2R
MR . 78 pH (ERSIRET , B L BRRFHAR, KA
70%~80% ; i %5 pH (BT 57 , i A0 I S 4 v, 7
pH fH24 12 i, B £ BRFILF-H 100%., Ak, TE
W B R AR 15 min, K2y 88%~95% M WATH T 2%
R o TERES RIS W R AT R v (H R 2
M RFRFESHT 15 min (Y REFRFRA BER . L
SRR, 7 AT — G ISR W B 55
1.2 Wi

X SRR A P i AR R AR i DA
Jir S B0 PR [R]85 K A R A S 0 e i b, B
T BN LA T ARG 4 Tl ke,

XoT 0 7 1) R R 9 XiongP! S e e il T 48
TG ARAT R X /K Fh BB AR W MR, BT
JE W B0 B IR AR MR B S pH BN IR B RICR (1)
S o 25 AL Y 2 o et 32 1 v A Rz o 5
T 22 M K (H D RERE R AR M B 00 T i T el o 4
WU R 7.44 me/L, pH {ER 5.5 B, W Bk 2K,
Bl d KW 255 (LA P it , R IR 5.3 me/g; pH {H
RF =T 5.5 0, W R T R

[FIAEAY, Lan S84 BIFFE T 50 0T i PR AR 11 1AL fF
YER, DA HR A A S R B 2k o 25 SR 3R« 2k

W * HAEUH . EREHEARTIE & REITRI(863)5 H (2003AA601050)

Wk H: 2009-06-23, EEGEIEIHE: 2009-10-23
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W FE A S50 mg/L, B (1 A 7.5 /L, W BRI i)
2 h,pHEN 6.5 A7, BERRAR 1) 2 B ik 2 99%
PIE, HW B SR ZR AT A Freundlich 7Y

S e e < e T MRS N T A
(2.09 m?¥g)"P2 W Btk RE AL A FLARAY , PR 2 — R AR
LT OB SRR . RS HE— D B EIR B PR RE 1Y
KAfaE vk, DS e TR FA A T4k
1.3 HHEX

I B SR ARR AR R T B4 R 7 O, R A R
AL Si S A5, BB W R I 3 A 2E RS A R
R He e TET R K, R ELA — S W BFFRE T o
MR YR W FhAR 15 R 5 W 0 I ik

PR S I 5% T IR WSO O 5 e 1 /K
BRI . SEHFIH . 3 FhR ket B K o LA
H,SO+HC TR FRHUH: Ry B i B SO et . 24 T57K
FRRE AR BE SR 10 mg/L, W RFHESFTR] 2 h, pH {ER 4~11
MRS AT B0 R BRF dR m T ik 99% LA I 5 4 H
WEIRIAR T A 0.097~0.080 mm , W B350 R B

B SCREAEN BIEST TR IR B e vk B A%
WM BRSO, ARAS T R FH R B o iy
5 mg/L (RS — 2 K 1 3 Fhlob: Oy i i fee A 4%
PE(21 °C): @ 0.25 mol/L Eh R B 43 8 1 W 5k
P B 2B 76.0% , K & 1.20 mg/L;
2 300 C N ELE IR R BRI B fd, WY Bk
K77 93.8%, HAKEBEN 031 mg/L; B KK (119 W)
CHE R BRI W PRI e A , 8 e BR 8 08 95.4%, i
KW 0.23 mg/L.

FEE S, Oguz® W5 T L5 450 pH {E(3.8 Al
11.5) B (20,30 F140 °C) $EPE#E (150,200 Fi
250 r/min ) A R B 50) FF - XA R W2 3 R R %)
i) o 25T AE— 8 S5 BRI B A5 H Pl b
#) 71.87 mg/g, Ie K ZBRFN 99% ., AL X G2k
BAIF MR (W BRI, 445 SR B . 1 L o )
TFASH LA TTENE FHAE B R AR I 2o AR A P R R

Pengthamkeerati L0 F T AR AE T 4 HCL Btk
AR K (HCl—treated fly ash, TFA—HC1)F1 NaOH £
P BB K (NaOH—treated fly ash, TFA-NaOH ) %} 7k
O R AR W B R . 45 SR R B TFA-HCI
TFA-NaOH K o it 1) Ry K (fly ash, FA) A 8K
1 LR TR o ol e K B 45 18 24 TFA-NaOH>FA>
TFA-HC1, 2354 57.14.23.20 F1 690 mg/g. SEHHIZE

TSGR CaO 755 XIRIMA K. TFA-HCI
T CaO i BARAN S BR M , DT 3 35 LA R 55 1T
E Ry EEHL A ZBRBERRARBE I 1 R . AR,
TFA-NaOH i THAKER CaO & S Bk, M
MHEA B B IRAR LBREE S . Bk, SRyt
FrmsA I R R IR AR PR EE T A RGE R

1.4 #A

B SK R ER L 4 B R R . BN
A T N — LRSS, HA e 2 G
K, KD FREREIG I R T— SR TR K
FLoC, FEOA MR A K, 7Tk 400~800 m¥g,
WA TIE KR, F R TEEARKER
THIFR ISR A3 P27 AH R R SR A ELEE I LA
i P, W B RE A A ik AN B R | DR o AR A
17 LABE R R B RE 18 B AR P AR A B A A B

Ning S51267 3 o 28 YL i SEEG A FE T 8 A1 1 2K,
i ( La—modified zeolite adsorbent, LZA ) %) & & W [ #4
AL A R AR 114 WA BV FH o 5 R B < LZA 19 e R o
AN 24.6 mglg, H 24LER251F R 20 °C,pH H R
6.0, WA FE 1.5 me/L S WZ BTN ] 24 h B, W B 45 1
LR BT AT A Freundlich B8, 7EFI 21 T4k
F 1 B0 L LZA X BF 8 1 0 2k B8 1 0 B I
PO/ >CO>S02>Cl, 33 ¢ B 20 i 510 X6} ol i AR L
B BB B . A, SCEER ST LZA 1E
NaCl W b 09 TR Pk, 45 5B . 1 24E 1~7 I LZA
(A BRI BEEBASIE TR 4R 1 LZA PEBEY 90% , Ui ]
LZA WA PR

i AR A 5 A S R 7 — a2 W R 2k
TGRS W FESHASHDUE A RN AR 16 R K A BRSO
WFoEas L . ISl A X S il K B AR 2
BRAICHR, WM 25 R AT 3k 4 me/g LA b BRI A1
JE AR 0.5~1.6 mm, KFBSIRE R 300 °C, KK
pH B 4~12, B 30 mg/L, 3834 3 m/h,

BEAN, BT 4 AR S A W BRI BE )
TFY, 2 S0P i) R 280k B0 25 1 T it Wk B 0.5% pH
B4 10 BV IEE 16 h DL M5 2 ks e ib B i) 45
(A SRR R, SRR T RS [ W B AR e, 255
R K EAE pH BN 4, S KES IR R 25 me/g;
UK pH (B Jy 4~8, B 5 me/L I, 17K pH {E7E
6~9 2 1], = BRAHRIEF] 99% ; 1M HLI I A= 7 1%
Je Xl ) 22 BR AT SR PR ERTE 80% LA 1o P L, &)@
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157K PP AR AR (1 W BRI 52 0 7

AU R T A X R AR 1 IR I B
1.5 t&H

ARG, & S B R R AR S
BT, R AR S R . e )R TR
B, BABKE PR At gs i nEsm i BH e+
AR T RE T

oAy bl A Ay 5 At 2 5 R0 X e %) O A5 L
IR AR GG T e WA e b SN MY
1 S PP R R B W M RCR Mo R R . 45
T YRR N 100 mg/L I, 15 A7 Pl s B 6 1
IR R, N 3.473 mg/g, FLAMAR YR g V107
5 3 O 11 o L SO o w0 0B
TR B AR, A 0.554 mg/g. 5N B IS 10 A
W A ) = R 3R S 1 et R A S A Ak S AR AR
M), pH . P22 i Al LR TH ARG R 2R e
TROFRWR B SEMR AN, W BRFRE RO AL 32 A A2
B o (ELIE R A W ARG B AR, 0 B
R AR

XoF fe M I A A RS, XIS e A S K B 1
SRR A 2 BTG L5 A BT B il K . 255 3R
B, R A X K Hh A R R A B S 1) S BRASCR
MK pHAEA 7.50~7.60, BEAKE 10 me/L, 4541 =
N5 /LI, FEARG AR s [A] P AT s 37k B Rk AT )
0.5 mg/L LR, 2581k 99% L) | AFFEIER TR
ZERD IR AR AT X Tl () IR T RSCRAR 25, (FR: 3 0 i 44 )
700 CIG LI PR IS A XA A 1 2 BRACR
1.6 EEEHLY

26 4w ALY B HOK B, BT ILRRE, X R
PR ELA W R E T o AR A9 X AT T B9
2 JH— N

XITIE A ST L R8T 8 e R Bl W B A A
H i, X1 A RK G 4A A 4 (CeO, - xHL0, HCO ) i
1T T W MBRBERMEREIT . S5 BRI HCO B
Do BRI , S KR T2 5k 40 me/g DA B 7EHR
B pH {EJEFEIN (2~12) , HCO SRR M A 455 it W i
RE T AR R 25 (pH E =2) 354 A F W B B2 1 1)
HEAT 5 T HOO IR E (1 mg/L) B 5 WA W, HCO X
FRARARPRR 2 58 I, IEAh , A SEER A5 FAfEN, HCO
YT TRAR B 328 S W AL o] T A b2 PRI

TEPEE AR — R LR TR, W B RE LT , T
PR B , RS PRI (R IR B 5] o 71 S0P AT A

RS RERL, ST T 06 MR X K B R AR (1)
W R . 45 S22 . y—ALO, Al FLTE MR A B 1
W B o, T AR B 25 R 10 mefg, ARG PE SR Y
3~9 o y=ALO; W SRR ARIE B pH {ELRZ: 3~4 ;1
MHEE IR AT Freundlich #51 tkabh, i FiGd 4k
FROE— R BEM AR, BRI Fi5 Kb P
BT TR 5 o

W AR TRIK A 4 Ja S AL 6 i 1 BRI
TTSCHA AR LT S R e R SR I B SR A A H
1y, LLaEKEEAY) FeH (Fe0,-xH0, FHET
[@) . AlH MnH . TiH .ZrH . CeH A3 %%, @il
115K G5 LB (lan—thanum hydrate , LaH )W B Br %
PERERY HLECESY, 459 PR : LaH BRI RE 11755,
W B 25 R R A TE PR AR AR 1) 10 A3 o %W
FIFIR B 25 b pH (EASfb .25, 78 pH {Eh 3 i
R KAR, 290 150 mg/g; W), b6 pH EA TR, —
J5 1T LaH F9 2R 18T FH A7 1F AL A 76 78 S B fL g 177 250
el EL I B DRSS , 53— D T, AR R Y
T, SRR AT S, (1145 LaH R BRI
ERTORRAR BRI, S 3500 B 7B RE T R0, DT R
B2k B R B
1.7 NG5

T 2k DA JCHLAA R X e I A g A o A 5 R 260
BT RSN, SO R B R AR I
i PEREAN T

1) X AR U B RE 7 55 () JCHLA AT < A b
Rk A FKS AR, KGR AR, BT
VR B B R AR YA AR AT W B PR . OB BRI
A8 e RS B3 ( Q) T35 71.87 mg/g™M0s AT Qe
ik 25 mg/g"; KRGS ALHT Qe 4 40 mg/g!' ™5 KA
EAEHE Qo B 150 mg/g!M2 I A, BEAYL
RS SRR MR BE IR K, T EL2S 2 F2E L W BT )
ISP ELFE 1 IR B A E P AN RR R TTOAR A R X S b xf
BERRAR HAT = O B RE 1 S

2) X R AR I BN BE 1 B 55 I JC LR R 0% A1
(Que=3.5 mg/g)"™%,  Ji5t PRI 05 A7 % A IR AR ) 2 B 4=
FAA =2 IR T A2 B R

3) HoAh A B i (Qna=18 mg/g) 5 IK A& Ak
BB (Que=10 mg/g) 1" STl 12 AR 11 2 BFH 2 B A T LA
W Z A AT B s s ), R I Y AL 3
T3 VRN RUAR S 25 S B e MR TR R
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4) BEEMRORIEMES) . MRS S AR AT A
R AN A TC ST S B O X W BRERA L , W B B s , Bk
B AR 4 S A S W P B AR &, AP
e A R AR (K & 41 %R 8 800 JT/t, K& %Ak
il 30 000 Jo/t), BRI T B ATH TR M

2 BB

A BB E R AR BHINAR LT 4 | T KA Fid
LA N I DA e G 1 U W e % B 3 W N i i 9
S, LR B ARG, (E: X e A R BB R AR A BT 9
FHX A

PEAIHER SR R SR 8 0 F SR A e SR 5
JEAK AT AL B, ZE 58 T e RO R 3Ry J7 =X
ARBREF ] pH (B S A5 UE X W B R (R, 25 R
. Fe MR B pH (ECR 2.05 24K FERE Ik B
4 10349 mg/L,pH {4 6.0~62, ALFRAFE] 40~50 min
I, R B35 P AR AR 0, W BT 335 31 74.149% , W o
A 0.342 mefg. FERMELT] DL TRRAE , FEAE A
R 94.34% . (HIEFE AT 2 4 8 FHE 1 M PH
TUARBHER, X251 5 o S B RMXT
57K I IR B A R R

TR Ak 2E e e ) EORAE R A5 B
A, ST T RO EORREFF R BERRAR i W B 30
SEREE B AT ORNR] pH A IR RE SRS o oK
T AT IR B il R AR s i) o 285 SR 3R B« 283 fb 2l
P, KA FF AT F 4 17 H A el 28 Sy T A, A )
TEXT BB Ao el FORAEFF RO & A3 K
A pH [T, AT HE B IR AR KBRS lthE oK
FEFHINEN 0.3 /L, pH fHRF 3 B, EPRFiEF
90%LA 1o TR TR, 23 BRSO ME T RFE AT X B R
R A e IR B i o ST A 20 °C_EFH5 40 °C, etk
T RFEFEXS B RR AR 1 dc AW B i 1 40.48 mg/g /)N
£ 30.24 mg/g,

3 E IR #F#

TEEN, 225 52 88 Tl ] NaOH DTTE 2 4R
VS VR 2 A B AR R AR W R 91 2 B K R R e )
Ao ASALFM W MR EA R RO B BR R ASCR s 72
[FISE1F T BB B 2 50 21 mg/g, BT RAL T
[FISEA5 1 T AL BRI M AR AR, il $ il 1.5 A
2.5 f% . 3X IR T2 R B R L R A AR R
HE, He e TH A (184.45 m¥g) & B AL BRI 9.15 1%, 1M1

Al TCE PR AT LR, AR B A A S 380 A
AN ALt A R Tl i S B ) T2 2 SR AL

TTSCHAAE SR ) — b R ) = R B R
bR 55l AR AR G U S AR RN B T X K
VMR PR AR BAG = 80 R TR IR R A o Z80E
SRR B, A A I i A R A 33.4 me/g.
IRV PR L R R R PR RICR A R
HE. Y Ce N 2% A7, PEAT4% ShmG e}, 42
AR R AR, T R T A K U Ak
W R B 1 R DA

PRI AER DL M - A S R ROk R
T PR BRIk LR B9, T TR A
5%t KA 8 T R 118 R B 5 SR S B« 92 R e 551 R
B S IR 2R AT & Langmuir FE5Y | I T 55 W8 o 3k S5
P, BRI WA FE A 100 mg/L BRI 20 °C |
pH {4 5.4 B, AT 3RS Fe R T 25 50 34.8 mg/g.

FEE S, Biswas S5 BFSY T 28— Ab R A AS
BRI B 2 22 S il R S W R A R X B R AR 114
W REAE o 25 SR 2R B %58 B R A R XS DL R
KRG K B RRAR I A MR W B B, &
W B ot B 1R A 57 mgfg, SR AR S BRI BS K R 0 e 0%
Y4 5. BB F C1,S0.2,CO> X AR B
W VR TPl /N, BB X B MR AR 1) & 1k W B 1
B URAN AR pH (A I F 0 B AR i A 7
75 pH (R 3 B, AT ARAFH T B M BT A3CR

DL EARsE Rl e ke IR G UTE Y
LA W B AR, B B BE AR BB 5 L X R T &
BRI B AR AL T — SRR

4 He

1) X 5% o 87 571 K2 6 e PR AR (1 1 REATE 5 M A
BELE TSR B AL (A A1 ) ER SR A B W BT E
B AR 2 A J7 1%, A0 v Tk PR RV VR A T s
J& AR RESR R W R BE )

2) W% o 50 B A PR AR PP A P S A O
FIES B— AR , B AL A7) ) B A2 fe PR
W B AA IR BRI S I e ELAT R R PR 1
WRREARTH /KA HRAS , ST/ S B AR A
1o PRI, AR B2 TF AN 7 TR FIBFSE TAE

3) X B R KA AT, R R RN R
A R HHERELF A AN AR VR IR R
UNBYREIR T3 A0 S IR I, AR B 2 28 FL s (LG
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157K PR AR AR (1 W B BIF S 9

AR RE , SR AT B Ty v DA SE S b A i
W BMRE ST, RIS B R

4) HESE N T U BRI I 590 (i 5 4AL AL i
S ) A AR i A MR A A DRI AR SIS0 R 4
K EHTT ] o R E AR — PRI
MPLEE, LUWOREIT & PR N T2 A
I, TR AT ) B AR AR 2 TR AT
R RN n] Z AL 1]
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Advance on Adsorption of Phosphate in Wastewater

Wei Zhigiang Zhou Jiti

Xiang Xuemin

Wang Ren

Yang Fenglin Wang Xiaokun

Abstract Phosphorus is an important resource for agriculture and industry. However, much of the phosphorus was discharged into

water bodies with industrial wastewater and domestic sewage , which was partly responsible for eutrophication. Chemical sedimentation, bi—

ological treatment as well as adsorption are usually used for removal of phosphorus from wastewater. Progress of the adsorption material of

phosphate was summarized , the function of different adsorbing materials was discussed. The future research trend and hotspot problems

were also discussed at the end.

Key words wastewater phosphate adsorption adsorbent
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SEAME - BT RB AR REANIRIFR

F A

BEzY

(BB BHIME = 55 L RReA it &, 1AL PRI 442700)

B E ARSI - SIS RS AR R R A K. LA R X COD 24 25 000~30 000 mg/L, (1)
FHATERK, IR pH R 6.5~7.5, 1 F N 20~30 C, B 5% HIER & (Vi smm: Viwse =1:1), I IIE &/ NP ¥ &
(m(COD)m(N)m(P)=200:5:1), [HIEKEES 4 d FFRMT, BEEZ LKA COD LBR&ENTIE 97.5%.

XA OLAUE WS REEK  COD £k

TR TR JUAEAE 3 22 TR T R R
SEmt b R AR A —ASBR AT, R AT ik
BRI, AR T2 R OG22 SN
B, 3R] F RIS 25 R R RS K
P it AEIAE TP A 7 A e ad R e i K ]
SRS R R R IR IS S LA AE ) R
MR TFAEI, HARER . AW 5 R &
(COD 4y 25 000~30 000 mg/L) . B BR A ( B 5 5 1)
W FE 1 O KA R A LA B AR O, P R T
IREE KoK, ™ IR SR IR, X R R KA AR
i BRI R FIE 2P D5 TR (Photosynthetic
Bacteria,PSB), XFRAVWDGCEAE, ZLIDEIENEE
e IR L e N A SR I R N T L7/ B
G AN A BT REARE, ANURE BRI K A HLTS G
Py, i HA R A Ao, L R A 2
R, e 5 HERE S, BRI, AR
WA IR RE T, BEE AT MR AL . Ak
LA AN - WS EE IR A B R KK, FIA
SBR S #i Xt e 2 A 7 R K (A 7 A A A BT, DA
WIS R AT - 1575 TR X B R A e K Ak P
M fES

1 MREFEZ*

1.1 ZRMBEEEMNE

SEHG KR A - HESE R AT AR ROK
HOK B3 454 COD 30 050 mg/L . BODs 12 060 mg/L.

SS 280 mg/L.pH {H 1.0. Yo 40 B iR B4 i
W, BRE LA M TR A B R, TR
96 x 10° ~/mL, f1 ) MARAK K FE A P8 r it
TEPETS VR B A B S AKAb3]),

SEIGAY g A KL-1 0 SBR R #%, TF—1A 2k
FE3EFEA , 800 BB ITTE RS , pHS-25 RJE 1155 .

A a0 B AR B 9% B KH,PO,  CaCl, - 2H,0
NH,C1.H;B0; . FeSO,+ 7H,0 . MgSO0,+ 4H,0 . DL-3EH iR
£ . ZnS0,* TH,0 \Na,Mo0,* 2H,0 .K,HPO, . ¢ £}E .Cu
(NO;),*3H,0 MgCl,.

1.2 FLWHE

1.2.1 ZBRYMEE M

T2 R E AR P ALK, Foas
52 5%, LA G AN AL PR 2 R IR /K Z /1, 75 24T
PIRIEATIIL T8 SRR B K, B COD HeEE
535K 4 000~5 000.8 000~10 000,18 000~20 000,
28 000~30 000 mg/L 4 A~k FERS FE (R 7K AR, TR 2 &
Bk pH B 6~7, 801 5% 64 4T COD
4 000~5 000 mg/L (2= K H  FE R (AR A
SROGRE, 1 M T ' B AU S CHE TR R i 11 )
MF L HE SR 4 d, —RYMLIE A COD 2l 8 000~
10 000 mg/LIJRZIEIK , #MIT 5% TR, [FIRE 253
fk 4 d, ~ g9k 5% A COD g 18 000~20 000 mg/L
MRRIEIK, WISEHE, B2 A COD 2 28 000~
30 000 mg/L A B R KA T UKL . BB BoKFE
COD R TR/, BT —B B, Yifeid

T UESRIR: REFHIINE R A5 R RA R 2000 AFT5 4RI H ——# 228 ™ SR IOK M AR B 52 (2009C06)

R B . 2009-08-07, ERicHElE] Hil: 2009-08-19
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JCE AR - YT TR A B R BRI SRR 11

PR R 20~30 C.
1.2.2 IR A A BE 25 K

PE R EK pH (E R 6~7, 801 5% . 9Ik 1Y
A DRI, PR B4, B R 4 L PR
20~30 °C, BEREUL F i 4 000 t/min 2.0 10 min,
W B0 5 1 3 COD, 4 CoD £ R %, I
WAL IR 2K . RIRRAE T R IR b B
AN A 40 D TR ) SR R K XTI COD 11
LBRE,
123 YLD B AT SiE 5 e Bikb Bl 2R K

PR R IR K pH (N 6~7, 300 5%
(YIMLE A AN 5 TES R E R ), K% 4 d, #i6l
M EE R 20~30 °C, B R PUH F 35 4 000 r/min 25
L 10 min, I %E B5.0 5 A9 B3 COD, 145 COoD )
FBRR, FIBOR AR U S B 28 H K 5 85 I il
VAR PRIE AR N A . IIMERYE A A 516
PEVS VR A L HLAF], N P ) 5 P52 1 R B 4
IFEN o B2 S A T2
1.2.4 SBR T ZAbFHREZEE K

PR 1.2.3 B SE R T 204540 MR 9IME B
AN SRS VR R A Ab B R R R K, B AE SBR
SN g BRI [ 2 (9 6 A A B — 1 TS e Ak PR
BRIBIKIER 0 e T 2554

2 HERESHMH

21 LB EHELEEEEK

BOMAARAL NG5 20 TR A 3 2 R /K S 3K
HRILAE 1,

A

70
60
50
40

CODEBRZE/%

30

20
10

B i) /d
—— WADGAAE  —e— REIMEA AR

E1 YRS HERERLEEREKNIHEHR

1AL BEEA AN 15 K H COD (1 2Bk
R TARBICEME R, BTN, &

MASINEA 20 R A 48 = 15 7K A HL R A
BN A aniE /75 K H COD bR HRAE 4 Kt
KB, 5 S RUAGH BT M. 1&5E 5 K COD
LR R R K2 B LA AR 7E s 4 KIgHksr
FAREAL BT, IF7 A B IS S8R BG4
HMERIEKIL COD 1 EBRFA S, ALBLE %K
K BT AN el 2 HERCESR (=90 <300 mg/L),
AFIFIGLRA B, AT S EKE COD £BR%, %
RGN SIS Ve e, A AR & e Al
PR, EAA SO ALY
22 REAESEMTESEMEEEEK
221 JEE A5G TS T A R He il 2 BE X COD
PN RN

PIAL A 40 B 5 16 P S TR H A [R) L 49 & e
(Vopam Vispare =001, 1:1,1:2, 1:3 ), HAth 35 52 551 ]
1.2.3, X 7K H AL BEASCR LA 2,

A

100
90
80
70
60
50 |
40
30
20
10

CODEBE/%

B (A /d

—— Vi Vipnasn=0'1

—— Vi Vipmau=11
—— Vi Vierme=13
—%— Vismi Vign=10

—h— Vinmi Viense=12

2 EISREMEY COD BRI

A 2 1, Boin—sE B s TS JR T AR Ak
T ME A FSOR . 28 Vs Vipme =110,
COD 2R 2R B I8 F Bk (9 06 45 200 R0 S F 05
PRV PRAL BRI R IR K , AT 35 90.5% . 1% & TAbBE
KA 5 e B S IR A e e R T AL
ALY, /N RN R AV B ik 31—
FEFEE G, TG PETS R AN FR R 7K 37 31— R A i, BELAS
THEN RS, TGS AR RE MR T4
JEAE R 8 SR, ARSI AR A WL, B e 5 T
FIDGE 20 B (4 AH B H R s A A
222 N.PWEXT COD =51 500

RIGTERE R 20~30 °C, BN 5% AR R (V s
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Vigppme =1:1), 0GR &0 55598 4 d, IREIR K
Hif% m(COD):m(N):m(P)=200:5:11 % 75— 22 H 1
N.P P RAARKNTE NP Py T Ab B8, s 2 Fiidy
it COD EBRFM KN, AR T 3,

A
100
90
80
70
60
50
40
30
20

CODEBE/%

1 2 3 4 5 6
Bfal/d
—=— RN, PIT —e— RUSIIN. PYII

3 N.P #1/&xf COD X ZaysMm

L 3 0, BIE 5 B A AR - 3PS e X i
B3I 7K COD M i S BRZ LB N (P ) 5t i 2
6.3 NAES AL XJEH T NP YRR R i
Yt K AR T R R DTREERE TR E T
BT - W TETS IR LTS Y A A R 0, [
F, Ui B TR R R KR N P YR R =, BTl
LSRN N P W, RS A , 7E e 4L
A AR R, NP BB SN DL m(COD)m(N):
m(P)=200:5:1 1F R 7KF I E
223 RSN

PR ZEK pH K 6.5, 8501 K 20~30 °C,
BN 5% RN (Vo Vigpesae =1:1) , [RIEFE N
EE NP P E (m(COD):m(N):m(P)=200:5:1),
S RIAETERE(40 W FTIUATBE S 30 em AbYEHR), 2t
HECFIR B ARERE, P TOOE B AR S 25 T, B4
TSR (B, T S A R BE N 0.5~1 me/L) (U4
(R B 1 ) R AR (3 1) 41 RO A an s - 161
15N R KA PR, 48 4 d Je e HoK st
A E L (R 1),

R1 XBERSEMEI COD EBREMFIE %

RN & COD KBRE || | N 4% COD £fRrE
ot B4 4 90.0 PR 78.1
SRR 4R 97.8 g 47 4 84.1
ot R & 79.3 EAAT A 79.3
2 HR G4 90.1 N2 65.3

e BT AR 97.5

FH2E 1AL EA B - TE TS TR AL BB R K
FESE IR SR A F T AL BEASCR e, COD = BRR
N 97.8% o FEIR AR S5 T BEFRRICR AR, 7T e 2
KR B R PK PR AR, JeR MR LT
MR, Joik R e s A AL R BE 7, TR 3
B ) TG A AN A SO Ak B R K R, —
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Rainwater Collection and Utilization on the Basis of Urbanization

Xie Hao

Abstract The importance of rainwater collection and utilization was analyzed ; the actuality and some problems were pointed out;the

requirement of rainwater utilization was expounded ; some key points in rainwater utilization were discussed. Some successful examples of

rainwater collection and utilization at home and abroad were introduced.

Key words urbanization green building rainwater collection rainwater utilization
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Status and Pollution Countermeasures of Liutang River in Siyang District

Zhuang Changwei

Zhuang Zhongchang

Abstract Based on the monitoring data and investigation in recent years, the pollution status and causes of Liutang River in Siyang

district were analyzed. The corresponding measures to control the water quality in Shidu section of Liutang River were proposed.
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The Application of Biological Processes, Two-level Filtration and ClO, on
Hospital Sewage Treatment

Gan Mingqiang Wang Ping Xu Ting Zhang Ning

Abstract The joint applying of biological contact oxidation and ClO, disinfection, were applied on hospital sewage treatment. The
water quality of the effluent could meet the discharge standard of water pollutants for medical organization (GB 18466-2005). Two treat—
ment processes used for producing reclaimed water were provided including (D bio—contact oxidation, MBR and ClO,; 2 bio—contact
oxidation , sand filtration, active carbon filtration and ClO,. The running tests indicated the effluent meet the water quality standard for
urban water consumption( GB/T 18920-2002 ) , the treatment systems have high removal efficiencies, stable water quality ,nimble operation
mode and lower running cost.

Key words bio-contact oxidation MBR ClO, hospital sewage
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Recycling and Control Measures of Scrap Tires in Guandong

Xu Guanying Peng Xiaochun Zhou Shaoqi

Xu Zhencheng

Abstract More and more scrap tires were generated with the rapid growth of automobile industry in Guangdong, the hazard is

becoming more obvious. Based on a review of the sources composing and property of tires, the paper analyzed the main waste flow and its

environmental impact of scrap tires at present, and the problem on the technology and management of recycling of scrap tires in China.

Finally the paper proposed the control measures of scrap tires of Guangdong.

Key words scrap tires recycling control measures
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Application of Biological Membrane Process on Treating

Low Concentration Petrochemical VOCs

Zhou Zhibin

Abstract Biological membrane process was applied on the treatment of low concentration petrochemical VOCs. Experiment results

indicated the efficiency of biofilter on low concentration petrochemical VOCs, and the effluent concentration meet the emission limits.

Experiment results and affecting factors were discussed.

Key words biofilter petrochemical low concentration waste gas  purify
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Study and Application of Biological Monitoring in Water Pollution

Wang Ping

Abstract

In this article the author introduced the application of traditional biological monitoring and the study on new biological

monitoring methods in water pollution, and pointed out the problems and research directions of biological monitoring in our country.

Key words biological monitoring  water pollution  study

application
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Research on Industrial Pollution Characteristics and Environmental

Control Measures in Nansha Dstrict

Yu Yongyue

Abstract

Cao Yu

Zhang Baochun

Based on the tendency of industrial pollution and industry distribution of Nansha District from 1997 to 2008, this article

proposed some environmental control measures including optimizing the industry structure, cleaner production implementation , formulating

environmental planning, improving ecological environment and establishing emissions trading market.

Key words industrial pollution environmental protection

countermeasure nansha district
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The Joint Applying of Photosynthetic Bacteria(PSB) and Activated
Sludge on Saponin Wastewater Treatment

Li Li  Hui Yunzhen

Abstract Technical conditions for joint application of photosynthetic bacteria and activated sludge on saponin wastewater treatment
were studied. The results showed that, COD removed rate was up to 97.5% under the following conditions, COD value of saponin
wastewater: 25 000~30 000 mg/L, pH=6.5~7.5 , temperature : 20~300 °C , inoculation : 5% (VPSB:V activated sludge=1:1 ), and treatment
period of intermittent aeration: 4 days.

Key words photosynthetic bacteria activated sludge sapoin wastewater COD removed rate



EoakE AW
2009 4E 12 f

oM B RE AR
GUANGZHOU ENVIRONMENTAL SCIENCES

Vol.24,No.4
Dec.2009 41

TR E I R A T A S R A e TRAER

BRE' ¥8%° %30 F B0 ERM RER
R R ERE, T 5102755 2T M TR AR R B AR SR EEFSE 0, T 510620;
SR E MR BT AR BRI BT, T 510520)

wm =

TIEISE S B W ORI R A, 7 B S R G B T B A AL, — Ty, R A S

e ISR E BN, , S YR AR BE R 18 5 E IR O A TR S — T, U S
N LRI AR R AR, BT A S Sl 4y SRR (Y 0 3, ANl A TRT R AR R A i R R T e ROV A1)
2 AN ZETTRILIX 2% S A R A o SCEARE R NSNS ST, (o) S 1 L3950 sy i et e LA R AE SR AR R G P Y
ISR X B A ST b SRR s I B4 A R s PR S A T TR

KER RS SRR PREEEI

Ji A B ) (Protozoa ) f2 fi i Uh | fc B PR Fe (IR S5
HIERAIMI Y . B FORE R sh e i — A 4
Ml ABMNAER BER, ERIEE R R0, e RA R E
TS 5 A A /5 1 — V)T e, anfrsh B 5% I
W HEHE A5 A S 1) R AT A2 Fh A PN R Y A5
R, FTLL, R SR — N R 2R R AR
H A BT, SRR A LAY A AR
JRAE S IAEHER b AR s AR £ E , R
A WEIK AT T e REA B0 A, HE e
SHUEA AT T340 . St A ORI
JEAE SN 40 000 Fl, I RITAE AN B8 A R
T R85 S 3 A b BRI 2, DASOE 5+
Jrik B JRIRYE, BRI A 70%~80% 154 5h4)
TS AR, R W 2 BRI 5 A SRl 26
$0E 100 000 Fl DA_E142°, ABFSEMEAR T B 1893 4
Ehrenberg 7 YK 8 1 58 J5i A= 2h ) LK [ N ok 1 15
JEA SR RS, DU AR 3 A R R G A
F, I 35 A shr e 3R Wi i A= 046 7w
YEREAT T,

1 TEREHMHFRBGSR

B 32e S L7 P (e SR T o e A LT
Yrrpe B R AT IR S . W LAY R A S
T 4 28 2P BACE, IR R U R IA A R AN

e * AT H  ER AREER4S T H (U0633002)
Wk H#: 2009-07-28, EEGEIE HEI: 2009-10-20

A5 B2 B PR AR 1Y 3 R AR S
FLFE 400 Fh&FE 1 260 FhHEE A 200 Ff 52 R 2
T 60 FRR A HLRo

1.1 ESMR SRR

H 1893 4 Ehrenberg fi 18 T 1 F7EH A
[FFPE ARSI IR, A DRt 4338 Ji AR S X
—FEBRBEIE AT R 2 AR 5 1TE . 1909 4F,
Russell 58& 1 7 1 58 J5 A= Zh W) %k 4 147 9 £ 2 5350
THEAE T TR, IR T A s 1
FRBIHEY, 1914 4 Martin 585 5o 0T 138504 5h
YIRTE 3T TARSE, JF B UIESE -3 R A S
— AL A3 A B ARk S A RETE D B
IS EAR IR AR S5 . Cuatler S84 1
Bl R S i TR T ARTE NG T, TEA TR Y
PR o AR IR, 1967 4, Darbyshire
S — 200 MR I PR v ) A Sl S S S 1) O
RHEAT THEE, 1R EA S — A —HE AR [ —
B Z AFELEARAAR B E R, 20 4D 70 AR,
P Coleman %52k FMIBIFFE N 51 %t [ AL Bl A A A
Y =F BRI T RENHERE, KUFEA Y
T BT RS 2R BB TR R A 2 25 1 IR
P, H ) 20 HE2E 80 4EAR, A R RS ANLF 2R
A TR R EIGE, ALHE R L B & B S 6



42 N

24 4 4 M1

FE ) 96 1 AT REMEAI IR, £F & AR 72 A 2 Ui
AN ZS 2R, LR A 38 I A Sl 0T AR TR AR 1
WO A5

BRI, 20 E4D 20~30 4E4%, WFST B4R T
Xf - A S RE IR TR 6 B DU S A
(1 R EFJ5 10, 8] 40~60 AT E TP IR R -
S AR S e B R TV o DA Cutler 32 H3 “de K A]
AETT 40" (MPN :most probable number) #if, %3l
Singh" FI Stout™ {8 535 kit , 8 AR B Ry BE 5
T5 B ORGSR BUE R =R TR R &
I BAE AR IZ AT AN o A S e
It (A R TR DU L AN 80 AR IR, AR MR 36
10 RNEZE RS TELIRNFENEIF T 855
A BN AR ST A AR, A G AR Bl
Wt T 2ok, NWEAMUTELS, & s
PR A W AN IR VAL S5 45 5 TH . 9110, Foissner
XPRICHIN. | g 5 U I b s S S A RF S ik B i)
V. Ry gk I VR R IR R PR rp 2T T R B ST
Bonkowski [fi& T i 85| A A 2h ) 7 358 & 6k
AR PR AR B9 285 Foissner AN 38 J5UAE Sl 4y al
Ay W BRI . 3 PR AR B R R AR
P> Ekelund Z80F5Y 1 4% H A 38 p SR 0B HURTARE
DA IR B A 25 R B A3 A1 [ LB R R = A2
ENTR 2 A S8 . 20 TR BB ) 50 AT AAE
KERIAT T 70HrP,

20 42 90 MR BB, B RHLW D
A TR & e , LA S 2 PHI A XL, AR
Mo TFB e, LI R pEoE s 1) B
T 2otk Seri sl 9T g W 1n) A 25
TACR, B AN ST G B 1) 520G A AU, I N T T
file R R AR S IE AR, sh i LA R Res: b
TR, Finlay S50 FHIHSEALERE 200+ T 1%
Hh i A Sl ) B R AT RE AR Ad] 3 e S 5 3 A AL
IR, ST SRR ISR T A S RS Bl
JEAF SRS, LA AR A RD L b i oA, e Al 58
IR SYITE A KRR . Xy i
RE™, Lara SRl 1L SCHGHE IR, I T Z 25 &/ RTS
Y I A S ) S AR E H S OUT 17 15 22 57,
RGN, BRI SER AR TEGRE:, i
] LY - 38 D A Sl A ) 2 R R X AR, L
M B IR R AR SR R S5 AN B 2 F
FEP A AT LATE , iX 2 AR 3 AR S A S A

YEMIIEZE
1.2 ERHREEER

FE N TIb 4 4°0~53°31", ZR4 73°40'~135°5"
Z ), ZR VR B P TR TR 4 X R
CHERIAT , m L AEE R T, FETRAY , R TESE
Z RIS AT, T L B E A S R R M E A2
R, 5 Z AR IR A S Y A s 2R 2
PR, 7E3R BT 38 A s it R A B R R
WAL T B AR R TS

SR, TR 0T -3 [ A= S o0 A0 A, 3
GRS D 1983 4F  ER ARIFSE T K A4
VR ACHMOT I A S RE S AR AT T
o ] -8 AR B R G R T AR, S, SO
XTI, K H LA I L By BRAR 1R A B
PIIX 2R RS T T IR, R AE 1994 4E0E5%
T B R A S YK SR R, T A
Xof e (] TR b T - 358 S A S T T SRR A
THMREEWESE T RIS 5 19 38 ) A Sl v ™, 1 4
PASE T R AR /R 5 b X+ 5 5 A= Sl ) A
BT 06 DL MR R J5 A R bR BN 138 i AR
SR 5E

CIRAR L A S R SRR R R 2L B
FE 2005 AEF5E T YR H 2R AR E 2K B SR PR3P X
BT B AR AN R E) 2 AN [ 2R (A 2 o A, I
54 LA AR PR TS QL O, 4R IR A Y
AT AR Ay 2140 A L Y G Wl i 8 7S AR 7, At oG
TLIRMRIREE T T35 A S B 1 R DA

2 TEEFEEMELEEIME PR ESFNA

21 REFHMITFRTREESFEM

JELAE Sl AR v R PR DR 2R B U S S T 2
SEE P RN R AR — S0 . KR AFTE A R SR
1, SURA PR 2R AR, TG I ML R h G R
Tog AP RS R, AR UUE AR S 454
SUTRERFAE AE— A AR B R GE, BARRD
KA AT REAH AN, (HINREZIAIAY G R AEAS TRAF
FAXSRERE o ARt BT H nh v sl Rl FEvs O 1
SR, R 2, PR B Z AR SR B TR,
Wi A Fhali ) S DN RES B e e el . AR T g
EATFERMASFANER, 12 LIRS RS
A S 2t T A BT, BRe A T REIRE



24 4 4 1

IR WIS A L S EAE P  AE U oA 43

B T IEA P IEE - HRR S . NSRRI EDS
SIS N B ER IS Y R A SRR 1Y
FaE Mk R HU IR AR B S N AR R AT A A 2R i —
R HLARES,

2.2 TEFEAZHYITINE E T B0 AL

T HERRIRE A 0 A AT ) LR TR A Sh s
MR Ko Ak A3 i DGR GRS 3 pH {E ER
530, Al CO,, L IEHUMAL AL i FA B AT LT TN
TP TK H 2 5 B A5 e )45
221 JRoyEE

HEA K 506 5 A 3h 4 . PRIOK I A=
S FE RS IRBIR 1 TR SETEXS Hh [
Ry L3 A S A A2t S, oA T AR
It il BE R I pH BN LA 2 R BE R S, Hoh
B 7K AR A B RIPP Y A S A X6 o A R A
S 5 X ) LIS SIS R B, LA
SR S L K S TEAR SR,

222 MWE

T L 5 e S A Bl A T LA BR A o3 A1 Y
FHE A UK T B K — R AR S A K TR
W HITE 0~35 CZ[0],35~40 CHJ LS ELIE TP,
{H 1 B2 #i & L (Heteromita globosa) i 8 J1 ¥ 5% , 78
1.5 CLA AR AT OREE I BRAR R, — L2 Py 22 4
AR TE B (A canthamoeba sp ) FI4N G L ( Naegleria sp )
SERIAE 37 CUA BAK, BATRM2E I RE7E s iy
U BE T A7 A B AR R B (Colpoda) 1Y A & 7E
100 CHCE 3 h AR K LG

TR L3 s A S RTE 3 . BRRACS
K AARES )3 VI . Weisse TEMF SRR H T 5 5%
TR A AE K FOCRNT, RIREE A KR Z (]
HA R LMK R (R=0.541,P<0.000 1),3%
FPTIIR 5 2 S B A K 30 ) R S PR
223 pH1H

ARl -3 AR ST pH (ERYESROR TR, K
ZH0R A By al LLAEAR X T8 1) pH B S BB AR A7
{HiiE pH {HYE IS . 1967 48, Stout SFHFFY K&
I pH (HIEFITE 3.5~9.5 2 R 28U M L 5 5 A 3
YA A0 . Homma 55 & B, AN W] 1= 458 rh g o 1
B KRR B (Vampyrellid sp )FE pH {EA 7.0 B F &
K, MAE 4.0 85 8.5 B A= 7iwid 232 B |,

224 0,H1CO,

Y K250 S s R i A e, J R e
1) T IEIREE rh JF A S AR Z R R K T84
TR . HIEPEIYN SRR O, =Y
CO, 1, {H O, k= HH R, N 0, s K,
HY #21g, REAEYSERAFTE; COo, BT TK,
Xf 143 pH {E 277 5 . Anderson 558 &K LKA H
CO, W& B P HE AT LA (AR AR 1 498 S A= sl i 85
R E RN, A R e e, Em e SERE )
XPE SR B Wi,

WA T AR B R RALF B R, B
AR LA SR8m0 A DML e B Ak
277 VAR W00 iy S SR R R A AR A I B A
B o 5 T IR S TR (1) DR AR - SR PRIV S8 25, X B
AIEE A HEFE R ER,

225 +HEAHLE TP TN.TK

A S B S A LT TN A TP 35 2 4%
BRI IEASE  E—EYE N, A LB TN Al
TP B35 iy, B AR s 2 B2 iR o ers 14 T 2 By
Y E RS TK 280G, 78X 4 T,
A LT AR S B e B oK, OO TN, FRRZ
J& TP F1 TK.,

— AT PR AR I MR AR A DX T B B S A
WARR S, TR R 5 T A i NV Al 2
A5 TE B RP S R A B S X)L, FE A
BT, A SEARTE H 2 e R e B L A R A T
ZR 2l A ST USRS 2 SR LUE, AT DA
X A3 AR T 2SR A A 5E AR TR 2 ) S e Mt
¥, L HARENEY R, mHAERE TS
S U A BT AR AL 7 Rl A 3 R ARG Y
TRNE, PR LA B T AT A A A 1 SR
AW
2.3 [FEFMIEARBERNIEREDHRE

TEVG Y Bk S g, KAV TCHEHESI Y, K
NG romI b/ I T Y (B e S W g Y o L (AN A
Y, A S A TS e AR A 32 B 240 SR
T, X S04 5 A5 I S AN TE RS2 00 %8 I I A B 4R, I8
SETERF MRS SR AR S AR TP R R A R R

MR ZFENE: . S5H 2 24 K A i) 1z
PERFE, SRS a] LR TS G e BRAR A s 2R
e, — Bk, — PR A 5 AL B T B AR )N
AEXT ) ZRTAARER A . %o Sl R B i Ak 2= AR i A 3k



= N

24 4 4 M1

TRAPPERBOR S8 35 , X PR A AL AU . 5 e 5
AR, SR B AR SIS BT A A
PRIE B iy, o BRI AR A BAT SR S ) S
B[], 1) FL2 IR AR S R G v i E A R Ay A
BRI E A= 1. i TR A s A K S
PR, BERS B A IR ] B 0 A T LA 1
UK A BRI S At A PR A AR A 5
i, AR D SRR 48 s AW S5 18, [RIAE 1
LR S AR S R RO . BT LR EUEL
A REARAS i L AR s R SR i A
FRAE T H AR A S 2 2 B SR 2

JsU AR SN A OB A W) — R U TV 2 L
ARG YRR SRRy o i ML T AR AR
TR, AR S A Al T A= )
1E H A B R G R VYRAE TOE S . A 3h) )
— B ERR RN dR 2RISR T 5
PEIPAT , AN 52755 0 X 22 5 ) BIR ) o 3o 6 ] 4 Ao
My LRI AR R AR, R B AT SR
AIAT AR RE R AR 5, IR AR B AR A48 /R A )
AN, BRIV FE N LS AR S I E IR 2 RS g AL
SET7 R LB, AT TR N 45 R sh il
SIEAZE PG, SRR SR BRI G S B HAT 1
W1

A, BT AR B Al e A ERL AR i JR S
TGO OG- SEPRE A S IR AL AL RE S IR A SR A=
ST AR A B R o TR A I Ao
MBI BRI AL MR N i SRk T T, A2l
P BRAEL M 0 Ay A AN TR R

3 Sk

TEFE , KA A S YIFE R BREE 4 i 15
B Z NN, O T A S IR R 2 R A
HRES BRI K T PR A7 bl 22 e BE I 7 10
FEPMAR . ML, i T L3R SR 2 2
TR, FEWFE PG S WX TR I 5 02
FITEAEIRNE,  H AT T MRS 28 i L3 s A sh )
MIBAR A, ERRLTBRAA R R Wik, -
S SR Bl AT B I A WIS A, dnfg A 200
TFR AN X — AP BT, il A o S R i
TR AE YA T EE R AT, Bl T3S
YR BT IR R T, AR RS s Ae A 2
F G B AR B B — IR AL A S5 A 5 W)

W TTIE B 5E3 , eI A Sh P 7e LSRR i
NN A 2525 B2 BT BT 5E Hhos A 4 SR VR

4 SEHE
[1] eSS, A sh2E M), dbat Bl H it 1999.

[2] Vickerman K. The diversity and ecological significance of pro—
tozoalJ]. Biodiversity and Conservation, 1992, 1:334-341.

[3] Foissner W. Global soil ciliate (Protozoa, Ciliophora) diversity:
a probability—based approach using large sample collections
from Africa, Australia and AntarcticalJ]. Biodiversity & Con—
servation, 1997,6:1627-1638.

[4] Couteaux M M, Darbyshire ] F. Functional diversity amongst soil
protozoalJ]. Application of Soil Ecology, 1998,10:229-237.

[5] Ekelund F. Notes on protozoa in agricultural soil with empha—
sis on heterotrophic flagellates and naked amoebae and their
ecology|J]. FEMS Microbiology Review, 1994 ,15:321-353.

[6] Russell E J, Hutchinson H B. The effect of partial sterilization
of soil on the production of plant food[J]. Agriculture Science,
1909,3:111-114.

[7] Martin C H, Lewin K R. Some notes on soil protozoalJ]. Philo—
sophical Transactions of the Royal Society of Landon, 1914,
B05:77-94.

[8] Cutler D W, Crump L. M,Sandon H A. Quantitative investiga—
tion of the bacterial and protozoan population of the soil, with
an account of the protozoan fauna[J]. Philosophical Transac—
tions of the Royal Society of Landon, 1922,B211:317-350.

[9] Cutler D W. The action of protozoa on bacteria when inocu—
lated into sterile soil[J]. Annals of Applied Biology,1923,10:
137-141.

[10] Cutler D W, Crump L M. Carbon dioxide production in sands
and soils in the presence and absence of amoebae[J]. Annals
of Applied Biology, 1929,16:472-482.

[11] Darbyshire J F,Greaves M P. Protozoa and bacteria in the
rhizosphere of Sinapis alba L., Trifolium repens L. and Lolium
perenne L.[J]. Canadian journal of microbiology,1967,13:
1057-1068.

[12] Coleman D C,Anderson R V,Cole C Vet al. Trophic inter—
actions in soils as they affect energy and nutrient dynamics.
IV. Flows of metabolic and biomass carbon[J]. Aquatic Micro—
bial Ecology, 1978 ,4:373-380.

[13] Chakraborty S,0ld K M. Mycophagous soil amoebae : Inter—
actions with three plant pathogenic fungi[]]. Soil Biology &
Biochemistry, 1982, 14 :247-255.

[14] Foissner W. Soil protozoa:Fundamental problems,ecological
significance, adaptations in ciliates and testaceans,bioindi—

cators, and guide to the literature[J]. Progress in Protistology,



24 4 4 1

IR WIS S A L S BRE h ) AE U oA 45

1987,2:69-212.

[15] Postma J,Van Veen J A. Habitable pore space and survival
of Rhizobium leguminosarum biovar trifoli introduced into
soil[J]. Aquatic Microbial Ecology, 1990,19:149-161.

[16] Singh B N. A method for estimation the number of active pro—
tozoa in the soil[J]. Agriculture Science, 1946,10:135-143.

[17] Stout J D. An estimation of microfaunal population in soils
and forest litter[J]. Soil Science, 1962, 13 :314-320.

[18] Finlay B J,Black H I,Brown S,et al. Estimating the growth
potential of the soil protozoan community[J]. Protistology,
2000, 151:69-80.

[19] Foissner W. An updated compilation of world soil ciliates
(protozoa, ciliophora ) , with ecological notes newrecords , and
descriptions of new species[J]. Europe Journal of Protistology,
1998,34:195-235.

[20] Foissner W. Soil protozoa as bioindicators: pros and cons,
methods, diversity , representative examples[J]. Agriculture,
Ecosystem & Environment, 1999,74:95-112.

[21] Foissner W. Soil ciliates ( protozoa : ciliophora) from evergreen
rain forests of Australia,South America and Costa Rica:di
versity and description of new species|J]. Biology & Fertility
of Soils, 1997,25:317-339.

[22] Bonkowski M. Schaefer M. Interactions between earthworms
and soil protozoa:a tropic component in the soil food webl[J].
Soil Biology & Biochemistry, 1997,29:499-502.

[23] Foissner W. Protozoa as bioindicators in agroecosystems , with
emphasis on farming practices, biocides, and biodiversity[J].
Agriculture, Ecosystem & Environment, 1997, 62:93-103.

[24] Ekelund F,Rgnn R, Christensen S. Distribution with depth of
protozoa, bacteria and fungi in soil profiles from three Danish
forest sites[J]. Soil Biology & Biochemistry,2001,33:475-481.

[25] Finlay B J,Black H I,Brown S,et al. Estimating the growth
potential of the soil protozoan community[J]. Protistology,
2000, 151:69-80.

[26] Adl S M. Motility and migration rate of protozoa in soil columns|J].
Soil Biology & Biochemistry, 2007 ,39(2) :700-703.

[27] Lara E,Bemey C,Ekelund F,et al. Molecular comparison of
cultivable protozoa from a pristine and a polycyclic aromatic
hydrocarbon polluted site[J]. Soil Biology & Biochemistry,
2007,39(1):139-148.

[28] Usher M B,Sier A R J, Hornung M, et al. Understanding bi—
ological diversity in soil: The UK's soil biodiversity research
programme[J]. Applied Soil Ecology,2006,33(2):101-113.

[29] Esteban G F,Clarke K J,0lmo J L,et al. Soil protozoa—an
intensive study of population dynamics and community struc—

ture in an upland grassland[J]. Applied Soil Ecology,2006,33:

137-151.

[30] EEHRAR. K L ARAA S R G 38 F A s LR
BMRA S RGHIE, 1983,(3): 144-153.

[31] F3CHE. v [E WA TSP IM]. b5 B R
1992.

[32] AR . K E i W o - e 27 B SR WF I (BB 49
FDUL 853282541, 1994, 19(4) : 385-391.

[33] TILZ, BT, i AR R A S 1T AR AR
WL, B 41, 1998 ,44(3) :271-276.

[34] FAiEMK, PRI, MG & b LT B R RE & RR AL )] L
FA: 52441, 2000, 11(3) : 428-430.

[35] #hARAA, AR E AL B AIE R FEIT A B b IX L s A 3 W)
HEASEEESR. AKAE A4, 2000, 24(6) : 610-615.

[36] WRER T . B0 30 AR B Xk - 098 Ji 2 Sl W A 7 1 52 1
5E[D]. )7 il K%, 2003 : 1-70.

[37] HEX Y. 81 A0 LLARMR A 2T B s R 1 A S F S D).
M IR, 2005 : 1-62.

[38] MLHIY, Foiy , SROEHE 5. R AR I BT BoR M), db
A EEE ST Rk, 1990.

[39] Stout J D, Heal O W. Protozoa, In: Soil Biology ( Burges A,
Raw F eds)[M]. New York : Academic Rress, 1967 : 149-195.

[40] Weisse T. Growth and production of heterotrophic nanoflagel
lates in a meso—eutrophic lake[J]. Journal of Plankton Re—
search, 1997,19.:703-722.

[41] Homma Y, Cook R J. Influence of matric and osmotic water
potentials and soil pH on the activity of giant vampyrellid
amoebae[]]. Phytopathology, 1985,75:243-246.

[42] Anderson O R, Griffin K L. Abundances of protozoa in soil of
laboratory—grown wheat plants cultivated under low and high
atmospheric CO, concentrations|]J]. Protistology,2001,2 (2):
76-84.

[43] Griffiths B S, Ekelund F,Rgnn R. Protozoa and nematodes on
decomposing barley roots[J]. Soil Biology & Biochemistry,
1993,25:1293-1295.

[44] Forge T A,Hogue E,Neilsen G. Effects of organic mulches
on soil microfauna in the root zone of apple : implications for
nutrient fluxes and functional diversity of the soil food web[J].
Applied Soil Ecology,2003,22:39-54.

[45] Smith H G. Diversity of Antarctic terrestrial protozoalJ]. Bio—
diversity & Conservation, 1996,5:1379-139.

[46] Cairns J J R,Schalie W H. Reviews paper biological monitor—
ing part I-Early warning systems|J]. Water Research, 1980, 14:
1179-1196.

[47] Hutner S H. Protozoa as toxicological tools[J]. Protistology,
1964,11(1): 1-6.



46 I B2 N~ R = A= 24 3 4 14

Research on Soil Protozoa and Their Bio-indicating Function

Liao Qingyu Zhang Jinhong Li Mei Lu Yan Huang Xiaoshan Xu Runlin

Abstract

With abundant species and huge biomass, soil protozoa play a great important role in soil ecosystem. Being an important
group in soil ecosystem, soil protozoa not only boost the plant growth in participating food transform and energy transfer, but also become
good bio—indicator since their many advantages over other soil animals, such as simple structure, high respiration, short generation time , rapid
reaction toward pollutant and widely spread. Based on the current study at home and abroad, this paper gave a review on the research of soil
protozoa and their function in soil ecosystem. The application prospect of soil protozoan monitoring on soil environment was also discussed.

Key words soil protozoa bio—indicator environment monitoring
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The Application of Acidolysis—extrusion and Fenton Reagent on Treatment of
Ink Sewage from Touch Panel Making

Wei Shantong

Abstract Ink sewage from touch panel making was high concentration organic wastewater,yet it’s BODs/COD rate was only
0.07~0.08. The processes of acidolysis—extrusion, Fenton reagent and coagulation sedimentation were applied in view of this
characteristic. The running tests indicated the effluent quality was stable and reached the second time level grade-I standard of the water
pollution emission standard limits (DB 44/26-2001 ) in Guangdong.

Key words touch panel ink sewage acidolysis—extrusion Fenton reagent coagulation sedimentation
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