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Effectiveness of Soil Heavy Metal Forms and Enlightenment of Adsorption

Passivation Restoration on Heavy Metal Polluted Soil

Dong Jian Shi Lichen Xiong Zhenzhang

Abstract Based on the traditional separate extraction method and continuous extraction method ( classical method ), analyses the in—

fluence of ambient condition on speciation of heavy metals in soil. Reference ion exchange principle, propose division of speciation of heavy

metal ions in soil. Summarized the corresponding relation between the speciation of traditional heavy metals and ion morphology and the ef—

fectiveness of plant uptake. Through analysis and comparison, it is pointed out that adsorption passivation repair is the most promising

method for passive remediation of heavy metal contaminated farmland soil.

Key words soil heavy metals forms plant uptake efficiency adsorption passivation restoration
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TP A AR 5 6 4 Tl R 7K g R o e B A —
EEFEM .

1 ZRBESMRTZE

1.1 LB

ARSCH AN A AN BEBORL (DK ZnO) A IFTE0S
G, LA et S P T9 8k (SBR) SE R e B
PEATARSCSE:, BFE 1 K& AR EEAK ZnO
X PTG e AE it LR U (LDH) B A B
WA A R S A R £

Wk H . 2016-07-12, EHRm s H#H: 2016-12-12

1.2 ##
1.2.1 40K Zn0 B

gk Zn0 B (1.7 gL, <100 nm, F-HPkiiz
/INF 35 nm)I3E H Sigma—Aldrich(St.Louis, MO ) . HX
2mL IR A TOKRREE 1L, Bk
W, 18 R (250 W, 40 Hz) 43 8L 20 min, Bl 1 H
R W90k Zn0 BIEE Y G, s AGEU
(DLS) 43Hr Hoki A2 504 , DLS Ride s Hr st 1 s 40
K ZnO iR TP AR TE 100 nm 2247, T2
JE BRI ER
1.2.2 V57KK R

KRN T ECHI AR5 K, BlK 443 IR, 44
WE SRR HE AR IR, bW A (COD) WRBE N
450~550 mg/L; AR AW, A A IRE N
30~50 mg/L; HAhE FR 0 R WK JE N - IR — A B
30 mg/L, S ALES 10 mg/L, BREREE 50 mg/L; 7K pH A
PRIFTE 7.5~8.5, FIBRIR E AN TE Y .
1.2.3 SBR SZI%%E

SBR SEH EAT UM A5 TR 4.0 Lo BRANELT
JAIR 8 h, #5184 TR BLAF (] A < #E7K 0.15 h, HiF:E
5.5.6 h, ULHE 1.1 h, 7K 0.15 h, #8 1 h, #4ES %
g :pH {H 7.5~8.5, L 25°C~28°C, I5URULKELL
20%~30%. HAIGIRE A TEKT Zithi5 iR,
IRBCK YR SR o RN B IE H B T, 7K A TS
e brikE] GB18918-2002 —Z% B bR,
1.3 AHHE

1.3.1 442K ZnO W B 2
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YK ZnO MR B E AL 45 R 58 K FG IR A
WP 9K ZnO WRJE , ¥ J&ii i ICP-OES(GBT23942
~2009 )i 2 Herp Zn? F AR ),

132 4K Zn0 S5 TR st il sr 5

Jri3h SBR g B I HAR E 51T, TEIAYY
K ZnO ZHT, 730 VR A VRV AR B2 (MLSS)
TR A WU e ME 277 [ & (MLVSS) \LDH ,COD 2k
R AR RAE R0 BB 5 SR 5 )RR LTS 7K
ALK ZnO 1E4 SBR B2 gk , FE5E B
BBV AR, VB SEER A . FEKGIK Zn0 WRIE Sy
51°910,20,50, 100 mg/Lo BT AR AL, 341
3T
1.3.3  LDH /b7 7k

IS 2 h I TS IR A 30 mL F 50 mL
BT AE 12000 g FESL S min, IR O
T2 LDH, LDH {7 {5 FH 2L i 1t & il i & (R
S EY) TRA AR AR UL A3 s A0 Rk
ATIE 5 7087
1.3.4  FHAbE AR BT 7%

MLSS: 105 °C T 98 H % (GB 11901-1989 ) ;
MLVSS: 600 CHI5EI# E % (GB 9741-2008 ) ; COD : H
B EE (GB 11914-1989) s & A& 4N G IAFI 406
1 (HJ 535-2009).,

2 #HR5VR

21 EHETRPMAK ZnO KR EDHT

RYERIBAT 3 AR, B EIHHEK 2 L, K
HEVE 200 mL, RENAK ZnO B & BT ISR
IR, R R KPR EEGK Zn0, B
AN AT RIS M0 K Zn WRBE TR
BTG IR h gk Zn0 WP E4LiE1T 5 KT,
BUH eI A WA R Ge K, 30 e Hor Zn?, 1
TH I ZEAE AT DA AR 20 e th AR R g ok
InOWREE ., £ 1 PR AE MG FESHETT 5 K
JEIEHETSTRHAK Zn0 WRE .

B 1AL, ORFR R R E K 9K ZnO W EE
43924 10,20,50, 100 mg/L B, AN 17 BB G, 16
PTG IR H K ZnO WU 2351 R 7.59,15.53,37.60,
72.09 mg/L, WA AR RN E 15 AT K ZnO
(I RFE 93501 R 75.9% ,77.6%,75.2% ,72.1% ., &4
iB17 5 K, E G TRH BLR YK Zn0 W5

W1k 53.12,105.14,255.17,470.87 mg/L, H1 7] %01,
gk ZnO #EA SBR 5 ] G FHE 0 4 B 7E 3 TS
e,

x1 BENEABMELET 5 KEEMESRPHK Zn0 RE

VA Ny Q Y 3T Ny é N
ok 200 | rskfs@nh,mﬂe W fgso?rf:,wyk
I Zn0O e (mg/L) ZnO #J% (mg/L)

e (EAEBE) | (556817 5 KIS)
10 7.59 53.12
20 15.53 105.14
50 37.60 255.17
100 72.09 470.87

Kiser S B4 AEG TS TR RGe T , 16 PR TS
Vext ZR ARG W LBRET, Bk A
AP 5 AR K AR P VR BE SR IEAR DG . F I8
SN S5 A AR L R ANOK ZnO YR BE Y Gy Pl PE A
SCHEHEK TP K ZnO We BEAE Ny E A AR
2.2 #AK ZnO XiE TR EMERIINE

ASSCHT MLSS MLVSS SR S U P15 Je Ab R 5
PR, MLVSS/MLSS 2R 16 1575 U8 15 PR 43 L
B, IEF BT OUT , HAH— AR 075 224 B 1T
AN NI GK ZnO HeFE 4351 R 10,20,50, 100 mg/L
W, REtiatt 5 Ka W EE A wa A e ig ol

4500 0.8
4000 + 0.7
7 3500 H7Z
—
? 3000 v
z [l 7]
b 0.5 &
£ 2500 1 =
= 04 7
= 2000 H =
4 .1 03
2 1500 1 =
= 1000 f 02
500 H 0.1
0 0.0
—a—MLVSS/MLSS  AMLSS  NIMLVSS

PR ZnO YeE (mg/L)
B 1 #kgk ZnO iREXTEETREMER I

ME 1 FH, KGR ZnO W50 10,20,
50,100 mg/L B}, 3277 5 K5 ,MLSS fE M 3 564 mg/L 73
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AR EACFEBORHE P 15 YR AR i S HRE PRI VR T 9

MIFEZ 3 373,3 256,2 951,2 764 mg/L, [T
iOF-2%  MLVSS {5 M 2 673 me/L 43 B M % 2 563,
2247,1869,1 658 mg/L, [FfKa# Lt MLSS B &, i#F
K YK ZnO W FEN 10 mg/L 1}, MLVSS/MLSS M
0.75 F+ % 0.76,1H 20,50, 100 mg/L B , MLVSS/MLSS
I3 HIFEAR 2 0.69,0.64,0.60, Hit Al %1, 442K ZnO A]
REM G TG Je A= Wy s BEAIG, BR 10 mg/L MR BEAM , TGP
15U S P ER 43 o B AR

o B3k o 25 S 1) i R T B S AR R BE 40K ZnO
ARG , AT O ROE Zn® B8R SR P AT
FHMTCER TR I E i AR AR it i -,
{0 Zn® WeBE i @ B, Zn® 5508 K4 F-45 6 A 4
BB GV EBEEY), VRS IE R A
REBLBE RSB , A= sk Z B, H E 38T 5
—J5 T, 49K ZnO AT RERE R A PR B, 7 5 A 200 i
JEEE T, BELAS 5 SR e A4 938, [R]BsF 42K ZnO
5 40 A i R e 5 A MR A e A SO
DI P P2, 400 ) 40 i A
2.3 #4%k ZnO 3t LDH R A 2 00

LDH 5ZLIR (ATP B2 RERACHIT =24
Fo AEN— 0 P , 2640 SEBE BT, LDH %A 5
FAA DRI TSN, (R 40 e R 57
FIBIRET, LDH W25 K540 T4 oh, PRt B Hi
LDH B C 8k 2 1Ak 244 4 o 0 4 e A= 4
AATERFE o ] 2 B N KK Zn0 Y535
4 0,10,20,50,100 mg/L B}, RG5i817T 5 K, 4l
HNRT RGN E] 4 LDH 1% 1 84 o

A
800 F
700 /T
600 F
J 500 F
=)
Z 400 b
jus
5 300 b
200 F /L
100 +
0 . 1 Z Z 2 >
0 10 20 50 100

LDH (U/L)
HEK PR ZnOYR EE (mg/L)

B2 #kghk ZnO KEXT LDH B A R0

H & 2 AT, MKk ZnO HEESM A 0, 10,
20,50, 100 mg/L B, A4 LDH 3§ J3 B4 40 51 4
5.74,11.47,42.07,210.33,707.46 U/L, Htna]#& i,
SHEKREZYIK Zn0 ML, JEKYIK Zn0 HEH
10 mg/L B}, LDH BEHUE AN &, {H 20,50, 100 mg/L
B, LDH Bl i ., RS RS, LDH BEilcZ . (5
&, Zheng ZFI Il Chen 4519 [RIFSE &30, HEK 4K Si0,
PR 50 mg/L FIHEZK A ALO; MREE A 50 me/L B,
LDH 49 W R, AA7Eax p 22 5 1 S R AT g A
ARV GASBURL I B /NS 4K ZnO J5ok: ]
REELA Lb A A A0 TR )

2.4 4k ZnO XA BH WA EI

K 3 s Rk K 4>k ZnO W E 4350 R 0,10,
20,50,100 mg/L i}, 3275 5 KN, COD EFRFRMIIEELL

A

95
90
85

SO—J

75

CODERREFE (%)

70 F

65

60

v

1 1 1 1
0 1 2 3 4 5

] (K )
—#—0mg/l. —©0—10mgL —2—20mg/L
—v—50mg/l.  —<0— 100 mg/L
E 3 AEHKREHNNK ZnO BREEEEK
X COD EBrEAIFM

Pl 3 BI51,5 K, Kok & 48K ZnO i) SBR
F COD HIF-1 LB A 92.00 + 4.50% , 5255101
li, 548 SBR 5256025 XA WU A R A1 R AR
FLEE1RE . HEK gk Zn0 W R 10 mg/L Bt 32
175 Ka , KERFAULI 88.97%F% 5] 83.79% ; #X i,
KK ZnO YEHE AR 20,50, 100 me/L i, i
175 KI5 ,COD £ BRI 31 M 83.30% ,86.65% ,
91.04% % %] 75.25% ,67.19%,63.30%, B} 4351 F %
T 8.05%,19.46%,27.74% . AT, HEK K ZnO
YT A 10 mg/L I X A7 HL 49 6 A 400 ) R 0 . T
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20,50, 100 mg/L B AT GESS A DL AR, FLFE
VRS, IR G 0 o 28, Mei 2518 BIFGE &
YK ZnO 2 B A 1) S0 g %o T R M P 3
W FE R, A FTERSE , INZA>K ZnO ZFTHERT 4 h
Al AR, MIREAKPIA 13.6 mg/L 442K ZnO J5
M 6 hy

YKk ZnO FHOA VLY L BRBCE T B e R AT
e TRk ZnO S HBE L H Y Zn® AOAEAE
Pl 1 B AR S R R, DA (8 6 5T e L
4 LU 911 2K Ay , AN PR RIS Ak, V5 U8 R G4k, X L
Y22 BRa M, S5 MBI W R T e
H K SR A TE 5 A 22 o 2 v 7 AR T PR AU
T3 A M B 1 3 S AR R T, i B T . 2 0% \DNA
SR At A 5 , 328 T O T 4 P A a2
2.5 4% ZnO 34 ik | R RGN H

Il 4 JiF s K 9K ZnO WRIE 53512 0, 10,20,
50,100 mg/L I}, 3517 5 KN, BRA EBRRLL .

A

100 -
90

80-
70-—
60 |
50-—
40-

NH; -NZGFHF (%)

30 -
20
10

1 2 3 4 5
fla) (%)
—0— 10 mg/LL

—o— 100 mg/L

—=— O mg/L —£— 20 mg/L.

—— 50 mg/LL

4 AEFKKEMNK ZnO Fa SRR E
F13 S0 Ek NG ES A

1 4 AT, 5 K, K AR S 495K ZnO (¥ SBR
Xt A1 BB N 94.20 + 5.00% , 2 W 5256 1
], BE40L SBR 52505 B S AU R A1) R BRACR A
BATRRE c HEKGK ZnO HeE N 10 mg/L B} 35817 5 K
N, BREERR LT RBIAR, 5 R A LR
KON 89.46%; SR, MYHEKGIK Zn0O HIE SR

20,50, 100 mg/L i} 3547 5 KJa , RA LRI I
92.11% ,88.29% ,82.39% % | 30.13% ,5.21% ,6.20% ,
B9 FFE T 62.98%,83.08%,76.19%. Al %,
HEK YK ZnO ey 10 me/L I & A8 22 R T
R, 1 20,50, 100 mg/L B D) ] GE 2 1) & A/ 2=
R, H RV BERG I, VR R 5 . 25t , Zheng
2 BIFSE R IR K 4K ZnO W E K 10,50 mg/L I,
METN)LBRFM 81.5%% M4 2 75.6%F1 70.8%

Xiong 252 [ HF 5% K B, 42K ZnO X% 15 U
(A EZ N, 2Rk B KR TP YK ZnO BT Zn*
A BRI PR TS VR HP 40K ZnO 7= A BTE PE AR, T
Liu ZEP YEWFIE A0 K ZnO kL, BUAGK Zn0 i
fEAS Zn® XH{GPETS U8 TG R (4 30 5 e B % B VS
A Zn® [V S B 5

3 it

(1) #EAKGIK ZnO W JEH 10 me/L 1, LDH
AR ERRR AR R RA KAV R,
MLVSS/MLSS W H B — & R S

(2) KK ZnO W FEHN 20,50, 100 mg/L I,
AWy SAEPEERR 3 LA, LDH Bl 2, AL
VIR A2 A L PR 0 eI, 2 5 RE
MLVSS/MLSS {E M 0.75 73 HIFEAK 2 0.69,0.64,0.60,
TE 41 L A 46 2 1 LDH 3% J1 2067 4y B R 42.07,
210.33,707.46 U/L,COD EEF N5 T T 8.05%,
19.46%,27.74% , DR ERFDH T 62.98%,
83.08%,76.19%.

(3) PR SRR R BEANK ZnO T0kE 24616 1
15 IRAEY AR K5 i T = — e e, X —
PG IHG KT KRGk ZnO e BE SRR A il
VE IS P 4 il B AR BF R BT — e 48 AR A, T
X F X — PP HIE A = A R, T B2 5L
5% o

4  SEk

[1] Brar SK,Verma M, Tyagi R D, et al. Engineered nanoparticles
in wastewater and wastewater sludge—evidence and impacts|J].
Waste Management,2010,30:504-520.

[2] Limbach, L.K.,R.Bereiter, E.Muller,et al. Removal of oxide
nanoparticles in a modle wastewater treatment plant: influence
of agglomeration and surfactants on clearing efficiency|J]. En—

vironment science & technology,2008,42(15):5828-5833.



31452 1

AR AR A OR8PS I PR A/ IS 11

[3] Westerhoff,P.,G.Song, K.Hristovski, et al. Occurrence and
removal of titanium at full scale wastewater treatment plants:
implications for TiO, nanomaterials|J]. Journal of Environmen—
tal Monitoring,2011, 13(5):1195.

[4] Kiser M A,Ryu H, Jang, et al. Biosorption of nanoparticles to
heterotrophic wastewater biomass[J]. Water Research,2010,
44:4105-4114.

[5] Park S,Lee S,Kim B,et al. Toxic effects of titanium dioxide
nanoparticles on microbial activity and metabolic flux[J].
Biotechnol. Bioprocess Eng,2012,17:276-282.

[6] Babakhani F A,Mehrabadi A R,Lens P N L, et al. Prevention
of biofilm formation in water and wastewater installations by
application of TiO, nanoparticles coating[J]. Desalination Wa—
ter Treat,2011,28:83-87.

[7] Li,D.,F.Cui,Z.Zhao,et al. The impact of titanium dioxide
nanoparticles on biological nitrogen removal from wastewater
and bacterial community shifts in activated sludge[J]. Biodegrada—
tion,2013,25(2):167-177.

[8] Z5H Z A5, S5, GOKER AR BRI 5T H]
FIAR SRS TR 244 ,2016(1) - 127-130.

[9] Y.F.Wang,P.Westerhoff, K.D.Hristovski. Fate and Biological
Effects of Silver, Titanium Dioxide,and C—60 (Fullerene)
Nano materials During Simulated Waste water Treatment Pro—
ces es|J]. Journal of Hazardous Materials,2012,201:16-22.

[10] Westerhoff P,Song G, Hristovski K, et al. Occurrence and

removal of titanium at full scale wastewater treatment plants:
implications for TiO, nanomaterials|J|. Journal of Environ—
mental Monitoring,2011,13(5):1195-1203.

[11] 2805, WSS U b AR Wi 9 U 0], 1 MREERE 1995

(3):45-48.

[12] Vittori Antisari, L.S.Carbone, A.Gatti, et al. Toxicity of metal

oxide(CeO,, Fe;0,, SnOz)engineered nanoparticles on soil

microbial biomass and their distribution in soil[J]. Soil Biology

and Biochemistry,2013,60:87-94.

[13] EAEA: R, T TAE , % Mn? Mo Fl Zn® X516
AR S AL SIS M. FREERLE,2004(4) : 70-73.

(14] AL, BRRZS, Je . 58 B 1R A5 TS Ve T v
M. A S EREEA, 2004(6) :43-45.

[15] Zheng,X.,Y.Su,Y.Chen. Acute and chronic responses of
activated sludge viability and performance to silica nanopar—
ticles[J]. Environ Sci Technol ,2012,46(13):7182-7188.

[16] Chen,Y.,Y.Su,X.Zheng,et al. Alumina nanoparticles—in—
duced effects on wastewater nitrogen and phosphorus removal
after short—term and long—term exposure[J]. Water Res, 2012,
46(14):4379-4386.

[17] FRABTE, RS, GRS (R G 5 2R 252 Rt
SEIERI]. AR AR, 2010,5(4 ) : 457-468.

[18] Mei, X.,Z.Wang, X.Zheng, et al. Soluble microbial products

in membrane bioreactors in the presence of ZnO nanoparti—

cles[J]. Journal of Membrane Science,2014,451:169-176.

Wi 5t YRR Bl A5 JRUE S IE TG vETS Je b )

PERIN. A2AS~# 2%, 2002(3 ) :47-51.

KellyS.A, Havrilla C.M, Brady T.C, et al. Oxidative Stress in

—
—
\O

—

20

—

Toxicology Established Mamalian and Emerging Piscine Model
Systems|J]. Environmental Health Perspectives, 1998 ,7(106) :
375-384.

[21] A.Nel,T.Xia, L.Madler,et al. Toxic Potential of Materials at
and Nanolevel[J]. Science,2006,311(5761):622-627.

[22] Xiong Zheng, Rui Wu, Yinguang Chen. Effects of ZnO Nanoparti
cles on Wastewater Biological Nitrogen and Phosphorus Re—
moval [J]. Environmental Science & Technology,2011,45
(7):2826-2832.

[23] Liu,G.,D.Wang,J.Wang,et al. Effect of ZnO particles on
activated sludge : Role of particle dissolution[]J]. Science of the

total environment,2011,409(14):2852-2857.

Study on Negative Effects of Zinc Oxide Nanoparticles on Biomass and
Activity of the Activated Sludge

Li Suping Zhang Hushan Zheng Peina

Abstract To study the effects of nanoparticles on the physiological and biochemical function of activated sludge, the impact of zinc

oxide on biomass and activity of activated sludge in Sequencing Batch Reactor Activated Sludge Process was investigated, respectively, the

changes of COD removal and biological denitrification was analyzed. The results showed that higher concentration of nanoparticles of influ—

ent can inhibit organism growth and activity of activated sludge clearly.

Key words zinc oxide nanoparticles activated sludge biomass sludge activity ~ inhibition
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KRR EE AR 2> B HR ok B AR 5 A3 a8 53 AR it

0B
(I FHEARIT K XA TAEARAT, T 510530)

B OE ARSI IR TG 2 w8 K B R G LAR , WAREE T Z BRI Z G rI AT 5 It &, o rp R AR P
& AN BT HAT T4, TR IR i il 1l ) v K 181 AR B TR RV R St AT 1 0128 0

KR BIRKRAR KA A

K [l iR ek E/K R IR AP 2R R 2
— WA TR E K G5 /K R [ ) o i Pr i
HK, EEURFE TAT5 K8 A 15K G PG ik 2]
—E WK ThRIE, AT AE— e 3 N E AR A ARk
FZFK, HOKBEAF FK S FKZI, 2K IR A
SRR —FIER . KA A ] K L2
AR E TN LA, JRSEhR =R R K &
SRR PRI BT, AR A RO K 5% U 5 ik
(B OL , 7853 FIFHA BRIIR KGRI, I FLIRREAIR T3
A B SRIKIR A 15 e B, R AR B BT

1 EBBEEERR A B kKR

TG FIHER K 2R IR FAE 1 TS
IR KA PR R GE K o RAKZ] KI5 Kb B
sl LSRR, SHEBUK 24 1000 mYd. %23 H]
TR AL, EEOR AT A AN T, Hijab 2
JE 15 KA F BT 0 — B HE R

S FNG KA B KK R B (KI5 G drHE
T FRAE ) (DB44/26-2001) 55 i Bt —ihrifi . ik
K FhRERE] G2 HAK ) (GB/T 19923-2005)
G R K K bR

2 EBERBRERATHRALETE

21 KEIFAAETIZERERE

MR R SAG A A B 2 W] R 7K I 7K T s Ak
HUKEER  # R K HE ) (GB50336-2002),
254G HArH2m: , HIE KA PRELAR T AR LK 1,

Wk H . 2016-10-11, EHRm Y H . 2016-12-12

vk ek i || s it o ek

1 EKAEBIZRE

22 MBI ZHRAFITHE

O FI K AE R AR BE - A AR B - DTYE -
g - WA MBR L2403, 245l #8 4% COD .
SRR (07 1 2B 2 53 51 R 94.1% ,99.6% Fil
96.6% , 7KK Jois & oK Pl Fe bRk, Hix T2
WAL, dith/b is4 700 . B 2012 AR TLCE IZ A
H]HAE2 KK Bl COD <10 mg/L, BOD <2 mg/L,
SS<8 mg/L, ZLF 5 1t AK K B A G K i 2 K K
J) (GB/T 19923-2005)ELK . SLEUEH] , MBR 57K
TR R R R A B AR
23 WBIZMEFATEMEITRRAZE
23.1 ML

iz 600 vd JE/K AL PR 9 A H RN
2458 FF . LR 0.8 o/ B, WEEH BN
196.6 TG, W5 KA EEFHL 2% 0 0.33 6., WL 1.

F1 EBITHRE
i R A B isA T BTN BT T AR
(KW) (&B) | (&) (h/d) | (KW.h)
TSk | 22 2 1 24 52.8
FEHARTE | 15 3 2 24 72
BRI 3 2 1 24 72
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FAR IR NA 2wl oK B AR 5 A s o At

13

2.3.2 7|k
52 600 t/d J&/KALBE A 255 3%, T 5K

2 vz B N G, A Rk RE a1 B AT N L3R
B MR | MR B S BT FRFRIAEZ) (AR iy 7K A3 HIZ4 5915 0.03 TG,
PR T aaon| () &) | ) | kway | FE 2,
REERHL | 75 | 1 1 1 75 x2 HHE
Bk S 5.5 1 1 1 5.5 Vi = i
3 5T B | HE iﬁfﬂ (fi]‘
WA 05 | 1 1 24 12 (mgL) | (kgd) | OGkg) | (JC/M)
T © | ) ) i o ClO, &A= 8 4.8 3.7 17.8
PR
=3 it 245.8 o it 17.8

233517
VL Bk RS A3 M 0.36 6 /s 157K B
REFE TR A% 226.4 G, W3 3.

®3 BRABAMLE

G CAiS AR LD Ko BMOTIL) | AT
1 TGKERTH S Q=30 m*h,H=10 m,N=2.2 kW = 2 1.2 2.4
2 RERIA V=210 m* m’ 210 0.1 21
3 PETTHR T A Q=15 m¥h,H=10 m,N=1.5 kW a 3 0.9 2.7
4 BEALE R 25mx5m A 2 6.5 13
5 | BEREYIETIER Fahr m’ 20 0.2 4
6 B XL Q=1.16 m¥min, H=5 mAq,N=3 kW & 2 1.8 3.6
7 JLBE R Q=3.6 m¥min, H=5 mAq,N=7.5 kW & 1 2.9 2.9
8 JPEKEE Q=90 m*h,H=15 m,N=5.5 kW =1 1 1.8 1.8
9 T 6mx2mx25m A 1 45 45
10 Clo, KA4% 200 g/h %= 1 3 3
11 [m] 7K V=1 000 m* m’ 1 000 0.09 90
12 ESEE¥0 15
13 A 15
14 LR 30

15 NI 10
16 Bk 75
17 Bt 226.4

SRR BR FN 3 773 J6 /(57K /d) o 37

BT 7R A ROK 9% 1.36 J0 / Wit HnERAS [l R SEHY
BT 0.36 70 / W, SEFRA AR D 1 9 / W BB (]
AR 226.4 x 10 000/( 1 x 600)/365=11(4F),

I LR SEERE B 28T LA, UnRAZAR I
FRATIE ML A mK IR TR TR AT Y, HAes
OF LIERATRY, I HRER K SRR T G it — 2

Bk, B RS RAb2 T m , T REE A FRE AR 1 A
Ji& , rhoK Ab 3 2 FHAD 23 A, X SRR 1 oK [ F Y
LT

2.4 AMETEZR%E

TKAE T 25 W3 R KA JE B SR AR R K K B AN
ZUFEOR A A EOR bl &, &0 LalfT, 2
Pt AR T2, [RIRHAE S e 1A

(T#% 47 )
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PN TR T EE AT AR

KEH' FWE

REme AXHK® KER?

N EE I b, 7 5100915 SREEORIERAERIAEERIEN TSR, 7 510655;
OISR R ERF RS, ) 510620)

B OE AR IR S R P SCUFR B R SRR T, MRS AR BRI SRR 2R &5 G T N T S Bris od ,
38t R IAEEE RPN SCPEIH ABORZ, 2 I PR BT MDA STPE A SRR R AR ERSER2 R PE SCPF G 3R 85

Rap BT TR IS %
KA MURIER HURIERE R

FRIAIEH 2002 FERE A (AEEEPEH
PO LK, B RRAARG AE AR T 913 2 W 1 5 3
{H AR ZEIAR 2 JumE ), 72 SR HTE AT,
R PR PPEAE LB ] FP A AR 2 [l =, T N T
B2 BT — 56 1Y 2 R SR R A S0t , BRI BRI
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Investigation on the Technical Points of the Planning Environmental Impact

Assessments in GuangZhou City

Zhang Chunju

Abstract

Wan LiBing Fu HaoXiang Zhou WenCong Zhang Yinbo

In this paper, analyzed on the planning environmental impact assessments in GuangZhou, according to authority file of

relating technology, combined with reality of GuangZhou city, the technical points of the planning environmental impact assessments were

suggested, which provided for technical department of making planning environmental impact assessment document and environmental

protection department of investigationing the environmental impact assessment document.

Key words planning type planning environmental impact assessment  technical point
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Low—carbon Should Become an Attitude of Students on Campus Life

Li Xionghui

Abstract Low—carbon life for people, is an attitude. The author believes that low—carbon become an attitude of school life, should

grasp the following three points: first is comprehensive understanding of low—carbon, second is optimize the campus resources, third is en—

ergy conservation measures taken on campus. ALL these will encourages students to change their own school life habits.

Key words low—carbon consciousness student school life  attitude
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Thinking and Practice of Low Carbon Education on

Primary School Science Course

Cheng Yanping

Abstract There is a lot of low—carbon related content in primary school science course. When the teacher in the learning process for

children, they can use activities, seminars, and guidance these three ways to help students build low—carbon concept.

Key words primary school science low—carbon class
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Thinking of Ecological Ethics Education in High School-High School Biology
Course Three Teaching Reflection

Chen Hongyan

Abstract The author combines high school biology compulsory course(three) related content, thinks about connotation difficulty, so—

lution mentality, reflection promotion several point, deeply discusses the ecological ethics education in senior high school students in diffi—

culty, methods of operation, in order to penetrate ecological ethics education into a wider field of education.

Key words ecological ethics  biodiversity —teaching protection
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Try to Talk About the Cultivation of Chemistry Teaching for High School
Students Environmental Awareness

Wang Nina Shi Juan

Abstract Chemistry is an important subject closely related to environment. This paper focuses on the analysis of the contents of

environmental knowledge in high school chemistry course, discusses how to better infiltrate environmental protection into high school

chemistry teaching by curriculum module design, and puts forward three suggestions to strengthen the environmental awareness of high

school students.

Key words high school chemistry  environmental awareness ~ waste disposal  training
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Discussion on the Construction of Low—carbon Campus Strategy

Li Shiying

Abstract This paper believes that creating a low—carbon campus strategy includes three aspects. First is to make joint efforts of

schools, teachers and students to carry out low—carbon education and publicity. Second is to carry out low carbon consciousness infiltration

in subject teaching. Third is to implement low carbon concept in comprehensive practice activities and student associations activities.

Take action from various aspects can receive the effectiveness of creating a low—carbon campus.

Key words participation of teachers and students infiltrate scientifically ~low—carbon campus construction strategy
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Constructing Low Carbon Campus to Realize the Sustainable
Development of the School

Li Yingjun

Abstract Liwan District Li Xian school is a school to receive children of migrant workers. The author thinks about the school cam—

pus facilities design, education management, organize student activities these three aspects, summed up the experience and practice of

low—carbon campus construction, to realize the sustainable development of the school.

Key words low—carbon campus construction

sustainable development
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L. NZ R — Unit 3 Travel journal
2. N — Unit 4 Wildlife protection
3. N Mg — Unit 5 Music

4. N E= Unit 2 Healthy eating
5. ANHMME Unit 2 Working the land
6. AL Unit 4 Global warming

3.1 YINEE,E®m5IE

XANAZEAA T, WME . Unit 4 Wildlife protection
WE Y Unit 2 Working the land F9 55 — 5 D 12 1 5C
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A:T am a reporter from (Guangzhou Daily/English Weekly/--)
some questions about the dodo? (F&W] DA [a]/k— L [n] L7 )
B: Of course.
A: 7 (S NIFARLET? )
B:Because men .
A 7 (XFESETETEMR L )
B:They lived on the island of Mauritius.
A 7 (EESEREY? )
B:Well, I don't think so. We human race were too selfish to kill all the dodos.
A the wild animals? (VR 2 2R ORAP G Y 21 2
Y7 )
B:T will (do a painting about wildlife protection/design a
poster(EHi)/+++ o ask people to stop A BB BOwild animals. T will
(HELIZEF SN )
(i)
(AT )

ARG 2 TR KIMAT NS S ERISERIE, BRI SO S
T PN I KL B B LR S kAR RS S M A S

O OB BT MR 2 SR B R B g _

WFL SO BT RE 2 3, TS S rh R A % e — ool — e

“do a painting about wildlife protection/design a poster”

PEME AT EE S A B AR, A E L R

W £ S el ] [
WMEPY Unit 2 Working the land F5E —j [l 214 diseases | |prodiction Ul p:g:ltisj

X Chemical or organic farming [ 322 N 25 & LL A

B FUEHL AR R 5 0 3R — R R R PR S AR P IR L A ih

LW, TS SR B 1 B — S5 R AR B
MR A3 JE ORI, AT B S b
PSS — IR EX I I

SRR PR HORIG , BAALEE45)
WA = DU RE S S, R AR
SRRSO , 5 T TR 4 1 SR BRI Bk
L R S R — R B ST L TR R
RIS HIH AL R
2SIV, R T ARSI, RIS T A BESEER (1)
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[ 2 A T LA A T “ HER— /N (Earth Hour)
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A HEEAS Fh s T H AR S B ks, 200 Sere
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FIH A & Bys2m R AEHEA IR . Toe 20
U, B0 R 2 52 A B — R ez
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il B A s AT A H T
BR—/INI” R e AT 37 A RO SRR . T
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our school clean . 7K ¥ 3k 52301 . Water is life., i 45 B .
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How to Infiltrate Environmental Protection Education in English Teaching

—Taking the Art High School Students as an Example

Zhang Lanlan

Abstract This paper discusses the rational planning of teaching materials, the development of intramural activities and the encour—

agement of off campus practice, and puts forward some views on how to permeate the environmental education into English teaching in art

high school students.

Key words english teaching environmental education  art high school students
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Heritage Classic, Practice Low—carbon Environmental Protection

Huang Meijian

Abstract From the angle of primary school environmental education, this article analyzes the Ancient Chinese Literature Search

enlightenment classics, points out the content and method of reference, cites examples on using Sinology to educate environmental

education, in order to enrich forms of Education and the quality of Education about primary school students environmental education.

Key words sinology elementary education pupil environmental education

B S S et S e e B B e BT ST A e S S A St mta ol

(E#% 13 7)
PHUFRAEAR K HET T FRIER5E () 52 M 25 A ] 2200 52 P

L7
3 HREREERRHIE A Fhok B FFFFE R iE) R

B i il 26 b 7K ] A A B TR 22,
J5, HUKRGAEEARBRIE W IZTT, KBUKRAEE
TE S MELATCC 0] 3 sk Ffr B 42 14 2 22 PR A7 288
T ALK, IEABN B RRCR , [R] HK
[ ARG T B AR, H BRI RE St
figp R, (K RO SR A LR ORI BBl , B A
X IERE Nl Al oK B T IR, i o &
U A7 AR DO RE T AN RETE I | i AT AR i g
AIBLER , 31X T BRI D oK Bt Y B U A 2
T RN . ARZ IR HOKE AN | Tt A
B , 7R SR b ICHE 32 oK NI T HAE K

R AT A D R 2 3 1l P K [ AR A A
T HE LA A B B 2 — o

4 RE

RIBEES R 3 ol K ] R W s 1k 250 2%
FIFREER RS , & — 7 1 AT LS D SR HE S B s 3
Bi5 g s I3 — 5 e SREI DX K B IR A TR, % 3K
] 1) [ R 28 5 R e LA TR Z B 3 S o L AR AR
IKAFERC21 g v E KR )44, 2010 4R f5 Hh 48T
AR BoK BRIk 318 12 m?, F] 2030 453k EEHRk
400~500 12, m*, TF & AN FHAL R4 AR G817 A%
AR K [T AR B AR B 2 IR a2 22 5 mT
R g S (TR, BT ABRAT 1A B AR A, FEBOR
PIIERAS T T, Tl AR = oK ] I AN S ot b
I A T 5%, R Al A P KA H TR

Study on Water Reuse Technology and Cost Benefit

Analysis of a Rubber Tire Company

Feng Jiexian

Abstract This paper discusses the use of reclaimed water system engineering in a rubber tire manufacturing company, from two

aspects of technology and economic feasibility, the water treatment process, cost accounting and benefit are introduced, and the manufac—

turing of rubber tire reclaimed water reuse the existing problems and development trend are analyzed.

Key words rubber tire manufacturing company  the reclaimed water treatment ~ cost accounting
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