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Study on Energy Saving Strategies for BOT Wastewater Treatment Plants

ZHAO Chuan - yi, CHEN Tian - bing, ZHANG Jun - ming
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Abstract: More and more wastewater treatment plants have been built up in our country according to BOT pat-
tem. By analysing the operation recordings of wastewater treatment plants of improving A*/O process, we find
that the plants constructed by BOT pattern are very different from that of normal patterns in energy saving
strategies. Therefore, investors should pay more attention on optimizing control and energy saving methods from
various points, such as chosing technologies and equipments reasonablely, choices of sludge treatment and dis-

position process.

Key words: BOT; waste water treatment; improving A2/Q process; optimal control; energy saving

0 ®

i}

BOT(BUILD - OPERATE - TRANSFER) , B “ &%
-ZE - B, REMAERFENHTE SR
RER ZEYHBEMITHAE, FERRBIHE,
BB BRI E T ik Y s BT A9 %61 T
BOT 5K B M EH I+, AR T LH B 5
WEEHRZERS HREH S &MHHET BOTHE
LT, BB # AR R E BOT 5K K
A XREREE. RRE, AR ELEEN
RPN EKRAATIRT , LA s B B AN BRI, A
BERERRAMAE, BAi, %A BoT A B

WKAMAR 200-09-25  HITHEN 2000-10-23
EEE N REL(1974~), 8,8t

« 564 -

AR SRS, T JLEUR I TR
TR 3K EXFE LT X5k ab BT i
TACE R, THERERE PR A B R T ARG
BERGNEE TR, WRBRTARMINEN
ko BB AR A0 TZRERMER, R
HERNEERE | F RN LZ MR & £ BOT i5K4
BT RN ERER,

1 BB IZRE

BmHE KB ERERTILZ —, 15KEER
TRERE AR N AT L B FH AR B, RS R
WMBTZRIGKAEE TRNEERY, i5KAHE
I ITZ8ER R T BRI KAEOER LBTE
HSEREPE S IE It Sh, 4B BOT 15K &b 38), 6L



R TLMBR GG, S EER. Wi, ERS5E
BITREAR, BITRAKE S EEE,

BHEKPHEABREERKEEERENESR
BERY. A0 TEHE KB A BB R
EHAFETEKEEZ S, Bh TFRITETAE
B Y8 AY0 LS B EERERE, g
SEAKR, —FESFHHER, A —HEFBEHER
FREXRTIEERE, LZBHRBRUE I TR, AR
YZBEBRETAEE, FREARIRT KGR
W%, Hit, BOT{5/KAER K AR R B Al
AY/O ILE 5 TR is KA 3 1847 o BT @ A9 Y,
AE EEGENEAAANLEL, WRE AV
TZRBAIEASFMNEKLEETE, RIZEHR
A 1, RTEHBRNE KRS RREAK B
EMHKEREEAEHKER AVOTE B A
HRME A0 T BHE A0 T . EMAVOL
2 A/0 TZE S M IEFT, AT L EHMRY
HITEHESE, BRI K8 R, XA T
TZEHAE,

AER

#k i
%mHmm M x
E T HRER BASR

B1 MEEA/O0IY

BTG KARET WRERE T R AR AR
HRAGREHE, HhE#E 5 B EREN 60% ~
90% "V, HEEMEETERTFEKGERNES &
VBRI E RS BRNLELE R
FAEM XBEEEFE. 6 X818 ER,
REBKLHE mKEE—~HKN 015 ~
0.28 kW-h® | % BOT 15K 28] R A B A2/0
TZ MK H0.14 kW-h, TEENEAR., 23t
B R BAES, BRALERELS 4%, #KE.
ElRFESESHENREL 35%, TENTEEHE
1SRRI R (e ok B BY BR R R 3R 4 5 TR I
WD MR AY0 TEHEBEEX AR

(DB ARKRSFATEAR AL EATHH
A, SR AL RE , iR RS %
EYEREACRNENBEEENNEGE, &
HAoMEER, SAMETEERES M LEe
TS, AFAL B R TEMERBINZN RSB AT
AR FA— M EATEARRRZNTFTREREST
o BHEARBLERN: & EEY AR Z 88T
EHE BT LI R A A4 (e ab B g TR <SR
FE, et XHESE S HE LB/, FR
PLEERER K

QO EBKEFABEHER . &R A0 T2
HEMBET A BERRBKKE, AREHER
F A R YRR B BT T IR A1k 1 4 BT
FEEREBFR E B K e, DU IE R RS 4k R Bk
B, Bl 308 MU 2 BBk R A R R BLER
BEIESX, FRBUENER, EHRE REX S
HAHK LB, TS B BB AR TR , IRl BT
HERKEMHEE. E—FHEEN, REFEHN HRT &
K, REBEBAS, RUHRBE H#ED, G
AR FREXZAT, WX # R RE
X ORP 8K, B F) T il Oy 7 i B SR i R B 5h 77
Wk YR E B S R A R R BT AT
B HAEREFNTRERARHAN AT UBIERS
FIHBRERMN T I 208 %, iR kS
BE REAFBREHRAE N BREREH: TP
FB#EAR FFH, NH; - N #l COD ERFERZFE,
TN ERFEEE T, #K TN —fR7E3S mg/LER,
K20 mg/LARME, BRRERT 43% A K BIAT, TN &
BRERATIE 3%, ELAHREEXR,

2 SKREREER

KBTI ZHER, HERERG KA HE
IR R BT FEAUR A 658 . BOT 15K AL
R A0, TR S BREME EHEEN
WBTHEA BRENES, RAEHRNRER—
IEEENEN, ERMAEETEWRARETI
BRI I A A, Bk, 5 BOT 15 /KA
T K B RE R B SR K, )% % R A0 A
VIBXER, & RETEREERBRT UTHE

(B RIS KA AR RHHAY , =
WY LBRETRFEABEANBRSKE. B4
HOEBRREERHILBEIB[KE 750 mm, HE
£#H8 m*/(m-h), EFFHE 3%, AN N BFE 2.5
~3.5 kg/(kW-h) ZBS B 5EABSBMHEL, B
HHSHS EMHEE SR EGERE;5H
ekt EMFLB e, A BB K RN K,
WHAEE FRERKSRA. ZBABNER
KKEEET BEE

QH#OBREEELE NP ELE 80% LA
LA RBEZLHERANKE—BE 60% ~
70%W, Bt R P oA 20 3 B0 8 KL AT LAk K
FERBERE, T HLAT LURE I E b PR S MR R E IR
FEREAL, SR RO S K AR, AT
HIRE R K/, FIF R

G)EARAFERAEIE O EREBER,RE
F(80% A L), RERES AR, MAKTRIAERINE Ne =

- 565 -



rQH ATAE M, r. Q — B, Ne 55 H BIE H., BILFE
RAKRENBBRTERREE.

BEK R B3R — AR B T 45 i8

OeEREXRNBSHEH - EAKESH
BREFIRITEREER. #5ESRATEERX
BORMW, RREAR S, BARKE SR FHHE
W& HRERAREN, AREEERES; 55, K
FAAR AR — R AR i & KN ERHKE, H
Fiee.

OFRAEBNBAEH K RBRRSHE
BIELH . HEME, ERESK, &BEhFHART
EMBEKL, RS RLDERHE, REHT RN
HBHEZ —o BUKERBIIE N = Ne/n(n RiB
BRI, KRAETFRIEHRETALHE KR
Eehk,

WOBRESHEEN AR MEARAILE
PEH RS, BB RERNN A AT TS B
Y, B SUXHUNE | BEH RO 57 E K DO 42
Hl7E2.0 mg/ LS . B3 DO HHEBRRIRHKET
BB EFR, TR AR E /N S8R
R B KT RIRE , Bk FR R b2 e S B
BiHFE, —Moki, RAE BRI TR TEE
Alik 5% LA L,

3 BEMLESLE

KA wi5 TR IE B2 %4 BOT R ¥ f
MELRENEE, EEFA R THE, FRY
WERA L TRROWE, HRAETRERENE
EREH

(DIERL . SRABNEAEREKEMAT
RHC HRPHH VYLK BEE T AR R
TIREH B EARE, M EPEFN NP KEER
JTEM Ca,.Mg,Zn.Cu.Fe Zua T REMYERK L
T, T H AR AR AR BRI
Ko BTELIS RIS et o —Fh el F R A 58

BR—FMEETNERABNLEFR, FEEFE
HEREBHER,

(2)75RALHRE S : BOT 15k 4b ) 15 AL BB
N—BEA RSN, DA BITERERBR B,
WHK UK B A AT R AT R, R EE
B, RBHI5 IR G /1B E AT LB PAM
Bin, wHREFETEITRA.

G BEMEENE: RIFMBMEAL, T KK
BTG RE, REISRAAE R, Hit, %t BOT 5
FKALFB]RUYE, S5 ~ 10 I AEMAEELHEE
Roa-3mmABARM, EERBITFHN®ESE. 5B
ShBBENBRE RS, MK GLEREHNERE
7, R ISR R .

4 Zig

X BOT 5KALB) ATRERE S #, KBTS
KB ERKTRER N, BB KGR MEHF
i RRER TR EEEE, R M T
Zeit SR A R BRABDIE, BEBMM T
#REEA GRAESLEFEEESE TR HT
bz dl, TRERERE, TEISKAABI BT &%
ORI B RN T ENREES
KA FET BYIEFTH, B KRS AR, LR I5
KRG R IRILF BB 4 75K 4k B8 7 6 % 4 1]
BAREN T RRE, EREL 2%

&% Xk

(IREE FHH . BT KB R R HERm
32(J). #7kHEK ,2005,31(12):31 - 33,

QN KER  BMAFKLEE HREMBEARNE
(J). kiK% ,2003,19(2) 18 - 24.

Gk, BEE . BE A0 TLHER SIS SR
(J). HEBKHEK,2000,16(7):11 - 15,

(42RE.% . SKEBESERHTYE - /0 R5%E
BAaESEAPRNAN]). T ALRAFHES%Z, 1988,
150 - 153.

(E#% 557 R)
B & ik

MERR . HET MR HEENMTSERI). T
A ERH,2005,(1):1 -2,

(BHFRF (*T—E+KREATHIBLESER)iEA
(M), b P EE R A ,2007.2:1 - 15.

(3)GB/T 1576 - 2008 .{ Tl 48 47 7k FEY(S]).

(RFE (TARPKLFEHEARIM). LF R0
R4t ,2003.8:180 - 191,

+ 566 -

(BIEBX, % (EBEKLEERGARE)(M).
AT R4, 20044 127 - 150,

(6)iF Atk . REFBKLBERERPPRNF).
8E,2008,(9) :45 - 47.

(7K E, E648 | MR H R Bk B o B s soE
BRI . PEBHIEEEEL,2009,(3):59 - 60.

BIEKE . PR EREE KBRS HEE(]). hEH
AR ,2002,(6):37 - 40.

(OIRRAN, IhA T . BR 3 7% 10 VA 0 7 A B 0 4 R
FAD) . FHAE,2009,(1):20- 22



[} FRSE

WANFANG DATA SCAK4E3E

WRTIBOTYG K AL B )7 BE FERERT 5T

= B BRREE, SRR

(== e IR NS AR BEPAT R A W), T3, #2J1, 221004
G T AIETIC]

HELT) 4 ENERGY CONSERVATION TECHNOLOGY

i, &0 - 2009, 27(6)

W51 AL 0K

22 R (445)

LR TR, BPAR B YOTvs KA B e S AR SEms w9 [J]. 457K 3K, 2005, 31 (12) :31-33.

2. 5K 77, iR PTG KA B AR EORX HE (], ik 5%, 2003, 19 (2) :18-24.

3. 5KU, mOERE. IEA2/0 T s S TS L], PR 4K HEK, 2000, 16/ (7) 1 11-15.

4. 20, A V9 KA S R AT T2 -A/ORGAE T 7K AT [m A v iy R [T, A6 - JE KR 25 4545, 1988, 150-

153.

AHABLSCER (1046)

LIRS JEmEMS. WL Fan Xiaopeng. Pan Qi ZiML T 3 SN BOTRE S Bt A A BA T (R MR TIT -1 k)27

L7 12009, 34 (3)

K ABERBOTHE Y R BROAAT () A H IR B M e I 2%, ST POy K A B 7 PR BE AR . 57K b B J b B AN 5 I 7, BUREIE
S AT AL, RIS 23 AR DABOTRE S A5 K AL FRAT L. 35 /A A 185 i 5% 5 Ly T, o5 /A A 1 8 2 B2 W K. 1 5 PR U5 T, 0
i R SRV K A AT R 0 S o R 44 S50 BSR4 KA BT B R« i ELA T PR BEAIE. B i 2 T, 178 T R
PEJTORE R, P T KA BT B A R B IR . SRR, TS R A ) T LABOTAS sURE 7 17 /K Ab B 11735, BOTRESUBERE 2 747,

2. FALR S0 VEMR JETOCHEE (K15 /K Ab BEBOTI H 0 24 BRI ST 2007

Bt e [H 7 K Ak B s R e, BUNTEIEBEN BB, BTG R AR BT BORZ 7 TR AE EOR Btk D ), BOTARSRIE P e i K Ak )
I IR ERG R, BB, BTG KA EEBOTIR H HEAZAY FLN B R AN I AR D> o TRUL, Sl A28 14 v 7K A BRI B 7K Ak B
BOTIE [ 33 P38 55 B0 e Ay 3 5 /K Ade =l e e ) 1 2 1

RS S RIS T V5 KAl BRI A B AT B R, ST T BRIV K A B BOTIH BPR A HUR £, B W 1 BOT 5 7 38 R 4 117 775 7K A B A 4 A
a0 SEAE RO o 5 S BOTI R S A [ 4, 20 b7 145 AR EE ) BOTIE H 1k S 4 B )45 ik

FLUC, AT S 21 e T-CPM/PERTIEA W MR 22 A 55 A1 2 AN s IR R (K 500, 50000 ) A e 5 0 B DS 005 45 Pl i, AT B3 78 T 75 7K AR B
BOTI H HE S BAFAE i JEOF S R AT R B30 7 SRR AE , BTNV 20 0T 7 OGS A i AEBOT T FH 4 B8 7 B4 ) Jo PR o

FEUC, EFATBOTI H HEREH B AEAE R, R T L0 IS (M S RO BEIE A BB OGP AT T DG BE /5 75 /K A BRBOT I [ b J3¢ 5 B F1135 1,
P, PRI ZR AT X AR AN TS R LA S BB ML B EL RN ], AR5 DA T BOTIS H e B o8 B RV 517

e, ity LR TG KAL) BOTH H L ARG UL, $H T AL T OGBS K AR BEBOTIE H 1K YAk S -4 i U7 SENAT Fh A S ) A i s
B, LT OCHEBECE TS /KA EIBOTI H iz HIBCR RAFIIS5E

B, RHEBEH AL (CCPMD 24— ANOBTIILH AR5 ik, BAR MR A U IR JLAE ), H R AN 23 . GRBTHSZ, IAh
SEIUARIIFAE EU N B — TR, R I SRR 2 A Ty o MM AEASZE Ak, COPMKEILATSE A ) el (R4 L R iy 5t

3. AT SC Wt 282295, MR 46, 2523, XIE wen—jun. QIN lan—ying. CHEN xin-hua.LI tie—xi 38y5/KALHE
BOTI H VLA AT BB —— LT ZR BN R 5] —7S35/KVE i 2 R F4 R 24102008, 20 (2)

SRS KA BEBOTI H AL [ bR L AT ARl e 5 A 7 X, B O FRIE ST EANBE BB T Iy /K i 27 5. ML LR S T Sk L5 K Ak
HEBOTIS H (¥ S Mt LKA, T3V 7K A BRBOT 7 A R S AP AEVF AT, 56 38 3 [V 7K AL BRBOTIR A e, ASBLBUAT i Al 3R S5 BO Ty A 7 B

4. WIPESC H#H PO {i] KT, DONG Qingsheng. HE Tianhong 75 K ALFEBOTIR H FRIF5E % RG240 HT S R i it~ | 425

B A2009, 7(12)

VG /KARTII F , BABOT 7 2\ 1 o4 AR H . 33 AGTTA W BOT Pl B . SRR AR NIHER, 8 5 L ICHE TR KUK, BT T 757K AbFRBOTS
A e . S RI 25208 T 0 SR DK, o AT — R0 Y 1 SR, 95 7K ARSI R P, e 8 R iy T N
DR 52 I 380 XL 20, S S R DA S 2.

5. SEALR S WALHE KIEBOTY G A b BRI H XUKS U] & S 5T 2007

Bt [ A K AR 3SR BTG H A 2, BRI BT AR, (R I 45 A KOE A SRR, S0 Ml s K AR BIGH St Ak
o BAEBOTHLH, WAL AIEAIZEZER, T R HIBOTS UG /KA EE ) A TIR AR, WO RACAE R R B, (54512 R L. HARBOT Iy T
JE T A SRSt e 55 7 TR 2 T AR (R E A D, (EURE o T 000 A 5 S BOT s, A AR B RIS . 28 R 5 K Ak BT H A AR TR
RS di9 b, BEATBOTYG A AL BLIT I MU AT FE IR AR Sk 10 XUB A B 3 LR g B B SEBieb 7, AR 2 Sk (K BE 0 1] TBOTIS H (K WF ST 20 AT
Ao HATREBOTYG KA H AE S RIaATrh, HBLT — 288, 2 S KA B H N 2 25458 AR —; L TG K A BUK BN IE R T
BTG ARAE R ABEIESRBENAL I T DL; BORFAGHCE AR BN RURIBEVE /K S5 S P A BIUK SEAF A AR O 2245 o IXLE Dl B, e RS BB 7 X
WA HE e, D340, WUEMIIRAITE RN SZRR, W50, 58 tH— Se TR R R B Y ) 51 o

ASCH SERGEIA LA T A AR B RIEBOTY S /KA IR H 255 1 D DL SR G K AR B H A D0 32 PR R R U H R, 38 IR T Bk
(AHP) DA H ) 2, AR b KU L i P DR 588 o B on S A, 3t B R PR 5, e 88 SR o AR SO il i S 5T 5
s BEETRIESCER, AT A S LS X S W AT — s BUIAER, (R ik ST AT A8, A5 BT BOTIE H A OGS S A B B A 41— S
Bh5 R, CLRBIFNE R, RAFBOTIH s, ALty A E ALK H .



http://d.g.wanfangdata.com.cn/Periodical_jnjs200906024.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e4%bc%a0%e4%b9%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%a4%a9%e5%85%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%bf%8a%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%be%90%e5%b7%9e%e6%a0%b8%e7%91%9e%e7%8e%af%e4%bf%9d%e6%8a%95%e8%b5%84%e6%9c%89%e9%99%90%e5%85%ac%e5%8f%b8%2c%e6%b1%9f%e8%8b%8f%2c%e5%be%90%e5%b7%9e%2c221004%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-jnjs.aspx
http://c.g.wanfangdata.com.cn/periodical-jnjs.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-jnjs200906024%5e1.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-jnjs200906024%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-jnjs200906024%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-jnjs200906024%5e4.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-jnjs200906024%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8c%83%e6%99%93%e9%b9%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e6%97%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fan+Xiaopeng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pan+Qi%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_bfhj200903016.aspx
http://c.g.wanfangdata.com.cn/periodical-bfhj.aspx
http://c.g.wanfangdata.com.cn/periodical-bfhj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%aa%e6%9e%97%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_D056192.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e6%96%87%e4%bf%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a7%a6%e5%85%b0%e8%8b%b1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%96%b0%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%93%81%e5%96%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIE+wen-jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QIN+lan-ying%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+xin-hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+tie-xi%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_lpssfgdzkxxxb200802025.aspx
http://d.g.wanfangdata.com.cn/Periodical_lpssfgdzkxxxb200802025.aspx
http://c.g.wanfangdata.com.cn/periodical-lpssfgdzkxxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e5%ba%86%e8%83%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e5%a4%a9%e8%99%b9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DONG+Qingsheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Tianhong%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xmgljs200912008.aspx
http://c.g.wanfangdata.com.cn/periodical-xmgljs.aspx
http://c.g.wanfangdata.com.cn/periodical-xmgljs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%85%9a%e7%ba%a2%e7%91%be%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y1226321.aspx

6. WITIESC %, kb, S22, B R, 2R, HEH. BIAN Jun. CHANG Miao. WU Lan—ping. WANG Zhi-min. LI Cong—

le. ZHENG Li y57KALBEBOT/TOTELH M e B8 Hr IH o) @ - [F45 7K 417K 2009, 25 (16)

T NEE SRS T 15 /KAEFRBOT/ TOTIR H I8 & %7 IH BT IE B P i 25 A D W, 6 L T I 5 4 I Mk T45 7K A BRBOT/ TOTIR Y (1) T
X, BAB H Iz W b A B LT T AN AL Z Ak, FEA AR T AT OG0T DN o M A 0 DR 7 T 80 8 MO A 2 S AR R I, K AT Aff £ 7K A 2
BOT/TOTH H 1E #1275 T 5 (¥ B0 4 500 o W8 4, St 17 R A At 1L

7.0 T A BEBOTAE JRE V5 K A BE Bt e LA ST 5 2006

BATEREAGDP Rl ML, ARIRLETE . BRI 25— RAUBTHT I B AT, PREEERY LA H 85155 T [ % JLBUR S IR0 T ROGTE, -9 IRBE
~ SEBUAT R R TEAL A A 2225 SR L TR FURR. A3 ] 020 Ay 7K Ak PR 15 1) i e 301, el Bt B A 4 S S G BT ()™ 40, e
WA i D 22 T3 5K, Jonk M — R R M FAT EORIR AR . R IEAE AT I ) BRI BRI e R R M ) — R AU HBOR, BOTy =AU 2845
W1 8 30 N 7K Ak BB I AT R 2, HIBOT i B 3 | BRI AR T N5 7 AL Bt 0 0 17—l B LA T S T B P () XA K.

ARSCIIA T HEA B DB A AR, A4 T BOTI H BB A L B SR, WiE T 332 HIBOTIy 20 5| B ) BE A N\ v 7K Kb HEBE It ) 4 22
PERIRIAT R, RIS T RIS HIBOT 5 2 B B T BEBE A5 7K A BB M AT Py L AAIS AL DU B, e el — A S48 156 W] 79 BEBOTY 5 K AR 2
T H ) H AR

Ay PRSI R AT W) T pBOTIR H 32 3 R (1) i i, i 1 BOTARE o 8 ¥ 7 Ade B RE i st 1 e 78 7 4% T A1 1.

8. WIFIIESC #% P A, SRR §EW]ZS. YANG Wei-hua. DAT Da-shuang. HAN Ming-jie ¥5/KALBEBOTIR H 451/ 5E Mk 5%

XS STUFIFSY — KIEBE TR AR (RS RRERD 2006, 27 (2)

BOTI F 7 7 2 AE IR 1775 A BRI A ) 2 (RS, T T JEoeis A AL B VO e, R 3J ZBRR BZ 4 BE S 4 LB
W R, S5 AT SO RO 50T, 500 1S 095 7K Ab FRBOTINE IV 1 901 X R, [ R 1 DU 43401 480, i 5 7K AL TR ARtV i
PR RSk e

9. WIFE SC X, 845 A4 LIU Cang-zhe. GUO You—cai RS KACEEBOT —Ji 5 BNV B AR B 2241 (H SR B

o
22R) 2005, 22 (1)

NG K AR ERBOT 2 — FInBT M IR BT BESX, L2852 3 T - SUBUR IR B TR, € BT AR AR F [ 70 /N 5 R AR B Pl A ZE K BE AN AL . 2
AN A L AN KA BEBOTIN G K« BE%E . e, S A WM AT T MR, J)sRAEIX R R

10. 257850 SRE R Vo K ALFBOTIN H 450 0wk 55 7 WRWE 5T 2008
BOT (buiId-operate—transfer) Py — 3 | 5 Ve ol R Ia] 7 AL T HeRl BERG 124 3 Sl 2 W 0000 FLIZ AT 50 [y SRR STk . AT, VP2
BT H (38 R UL REAL, WEUE S0 . P 11 5 BRI IIBOTIT 40 0. H5 V) BOTITE F R VPZR 25 st P I S B, A A VP 2 e e

ARSCE SR [ Y A AT HR S S RS E S A, AT T T BT B R VAN SR VIR BRSO TR RN 2 Ak 2 )5, 3l
TR A SEAN S BEAT 0T, 5t BURT AR 7 St R s I xd S5 K AR BRBOTIE H 32 85 1A IR AT WU, k2B S T S rp iR S ) 5 i D8] 3¢

VLB HEG, R T AN E AP I VF ISR, DR BOT I H R VR 7 125, £ NPV SMonte Car Lol 0 BT T ok Ak, L
PRI T35 K AEBEBOTI H 1) SRR S T %53k, FF A KBTI RAE W RIS A 4 1 T IR VRIS IR EAT T Aot

(RIS Ay T AU AR 2377 42550 H A28 (K Rt b 20 PR XURE, - £ U LN RS SCBLE B, RSO T IO H I PR DL TR R 24
o BE BRI T 5 KA BEBOTIL H RS VIR A ik, LI H (¥ KU 5 B AR T Bl T i S 10

A ICEERE: http://d. g wanfangdata. com. cn/Periodical jnjs200906024. aspx
PR IRIRHE K2 (whk jdx) , #2ALS: d7326062-9d58-40da-bd88-9¢94016372d8
TN 201142124 H



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%be%b9%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b8%b8%e6%9d%aa%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%85%b0%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e6%b0%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%bb%8e%e4%b9%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e4%b8%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BIAN+Jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHANG+Miao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WU+Lan-ping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Zhi-min%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Cong-le%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Cong-le%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHENG+Li%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgjsps200916004.aspx
http://c.g.wanfangdata.com.cn/periodical-zgjsps.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%b2%81%e8%88%aa%e7%ba%bf%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y1046291.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%8d%ab%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%b4%e5%a4%a7%e5%8f%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e6%98%8e%e6%9d%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Wei-hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DAI+Da-shuang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Ming-jie%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dllgdxxb-shkxb200602003.aspx
http://d.g.wanfangdata.com.cn/Periodical_dllgdxxb-shkxb200602003.aspx
http://c.g.wanfangdata.com.cn/periodical-dllgdxxb-shkxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%97%8f%e8%80%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e6%9c%89%e6%89%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Cang-zhe%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+You-cai%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xtzyjsxyxb200501008.aspx
http://c.g.wanfangdata.com.cn/periodical-xtzyjsxyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-xtzyjsxyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e9%a6%96%e6%a0%8b%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y1417074.aspx
http://d.g.wanfangdata.com.cn/Periodical_jnjs200906024.aspx

