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" 111 JUHH. J" *- 111 , " * J" ic ,J; -;c 1'HI
60 %li.i>. {F.. ~ ft 1. /' i:.t;fl 'f -it1. J~ 1 t ~ ft. 4-t
11 2%1<\ J" "" f<! l!. '" ,It. *-. -If- 'P " ;-j; ft -r $l *- Jt
*-, Ji ,t Ill !!'* 1<\ 10%-'. " ,'i>-'PJU, "- T J" j[ 1<\

it ,,[o. - <1." *"-'" '" 1f lJl. '" iii.h- !. ,ju l<- JJt ;%
( COI\, 1lt ~ {F.. 1 000 mg/ L f,{ J: ) • <if1. 1t, ·(1.b. •#­

~~* I<\~ ~~*~ ~~ , * A~ -If- !!' *~ ~ jJl.

~M,jJl.M ~jJl.±"'~~~ ~~~ ,~~~~~~

;<fl.JJt"" *- [ H ] • j~jIf, 111 '" '~'H'- III '" ~~!!' * "- '"

'" J..1';~ * , of!!t."1" 111 '" if- ,,. *- J"~ '" ~ '" , 'Jt
£.- tI' i! -@--~ ~ ~ ij- (r!J M Jb . ~ Jt .1lt#,{r!J ~ *" M:
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1. 1 -i;\ ~ i1.~

L L 1 lJASH 5..J!i. ~ <1o "L;\l<.ji.'lUI'- ) lJASH

5.. J!i..~ •• J!i.mAJir~I<\;%~R~5..J!i. •.
't J\- if '<l: '" ~ -Iii .'1'- ;% , ;f-f] if (jf at1'1 "'- , ~Ut ill; ,

pxA .. 1lt,~ iJ[.r i:"1lt . ~11 t$ @] lit 1.*' ult- ~ ~ f­
i!'. ,Ii__ '"~ !it III '" IJASH 5..J!i. ~ "' if lJl.'""" "I "'­
( CP = 150 mm . H = 1 260 mm) . it"iJE.J1.~Jt H }=

490 mm. 1li -'!' iJtif -"- ,'h- ~ ~ ,-"- 'li h- ~ I! ;% itJi
TI2 = 300 1IITil. »..ffi. -til ~!WI 250 1IItn i1.1LJtt*f P •

*,"3.. 1'- .ilE3..1n11" ~ l6 1Ji ~ 100 mm M: . i~ .J.. -{-

~<#- c . 5..J!i. • AI. -'!' iJt 11j]/"", '" 1ii , it> * ;I, '" 11;<­
~ Jfl *.f,l1!-:i!Alt S. a. *-;k& ii~ iJE, g •&..~ g

~~~k_g.»..~ _~ *"pft . U~~.A~

om • .$ ;k #i Jjf;. fiJi" J~ ~ ~ i.13.. { ij ~ ~ ~ ki" !,.l.. Jt.B. ~

1li -'!'~~ 'VI' ~f "' , ill 'C" 'C..,. 10 *-11,It. 'V t .
"'i>\ 'lt J'lf Ill UASIl 5.. J!i. ~ jt! -If WT 026/ *

;j~ * .:r.. jl k. ~': ft ,%': {:J/.2- /"} JJ ).
1. 1. 2 ± ", • • a~. ± ", • • a~.~~
500 mm X 160 mm X 150 rnm , #j· ft,4- ~ H =

360 mm . .tL.fli~~ '!; if!.,@ 1\ ~ Di. 11t. . Hi. Wi :£: 'l... d1

OJ 10~ T '" l1.L'f' ... 'C. !A* '" III ifx.J£, "" ,":f­
it '1' It lit hi, " "'- fI, '" It lit '" !j,,*,.'1. >I. '" it •.
L L 3 -J(.'ti>\'It -fJl. !l1;A: ,1;M-fJl ,jt! -If MS- 3

/ 11I ~~~#~ ~~ ~ ~# ~~ 'it J'lf ~ ~ ~~#

;Jtjf-*--~ ~ ) . 71'% K. -t 306 nun X 510 tnlll X

160 m m. ~ 1t it ( # .'f A ): ~ 1- 868 ( X 00 -lJ! s­
J£l. '!. ~'" JIc 1ii , jt!-If I' YX-250-H / r $ <?l *
it fJ 151 :i /J}- .'i] ). tr.7l 1300 ;11'1.it .fx.. : ~ -If Oxit op

controI1 2(-!t m WTW ).

1. 2 1;\ .1J*-~ ,fa

1cM-IlI.tf <j)- '" It A. Rl , " "Ill."- lid" / h- '"
It A. R) , it- 'H!i.I h-"fit A. R) , 'P I;\. " / h-'" It

A. R), il; "- !l.}U~ "' ..I / ,jUILIE !l... , 4Jl " J' .. '1­
" I ," "'-J ," l\.~ 'Ij( ,)-", It A. RJ.

L 3 i>\ 'It~ *

1t, ~ 't;-Vtit JI'l CO DM" -ta ilt ii-'i jf. i'k ilN.it[JJ. pH

{i III IlI.it it <J't 'i' ,;\) ;01;t. ± it >;~ '" III '!. iG '"

JIc 1ii '" JIc 5 !eX; , 1Il ''''~ " I;t -fJl ;o1 ;t ''' .

Jtt~El" .#}J, 2008 - 04 - 08

ft it f,/j 1r-: ..I.. 1ft; (l 972 - ) . k.;or :j l:;ff. >t A.. , 'oil ±- ,-iJt- lifi. ~ Jt :# ~: Jl<. 8" *" .t2: *'I.
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1.3.1 .am*"EM .am *.m ~ .~

*1; Jlb!t E 11'1,ru". ,f;J:. J'Jf E * ie '9 40 L, I'l '" Co,

Je'!'mA.,tt , iti'fiIUle COD" il ./E 1 000 mg/L

I':Cl:., "if i At" t:t HOD, : COD" = 0. 4 li.. :t>.

1. 3. 2 UASil JiC S-~ ~ x. 1':+4t",,;t jf ­

;t fie '" (19 40 L) " " 11'1 fJi. * jJ<J A j,lj U *" '" , N;

l) , if"" *" ,i!'l l' ill. ie ih ' 4t JJ 50 L/h ,fHt '"
it '" ,,f !\\ 1 h '"'*" '!' ,"- - ;J:.# "I;t~ CODuiIL
-¥ pH e .J.l. 5-. COD",utl'}~ 400 mg / L s. i; . It/' <if

if:/' UASHJiCS-~ ./E*'" ie," * '" ;H ! '" "1.
jf"'icit oFftil'lJJ O, ;l r<J * " , jf * ll '!'"*#

A ~ ""-lUi< fl.it "" '!',,!Atelffl. '""'.
l.t1t~Jot.-I-ita-j.,f.-#,~ 40 I-Ih ;fp :m Llh 1t1.J:.it

..!lit , J,l '" ""'"ie, IJASIJ JiC", lii"",MHi '" r'i.
1.3. 3 ~ "" .Ma~ "",," x. 1': .4t " ,, ;t jf

IJASB JiC", lii " '" '" # A ~ "".M Y\. ~"".<> , if
~~4~*ff.~ .~. ~ ~~ ~~t~ ~ .,f.- a

:)J 1.2 m' / h. -ii-IWJ 0.5 h))... !t#J#k!:.¥1. f!::,i11!.{r!J J:.

'l-;U <- ;J:.#, "I ;t~ COVu ilL ,1 -'- '" * *Jif~

.je. itc# , '1 J" '" 1 ~ "" • Ma it "" ./E iillV\. i: "F

"*MHI'I "1. jf ;,t ie it" oF 4t i!'J JJ 0, ;l l~ "

!li..j)L , jf"" '" " *~f J!- .
It ](.~t1. t i t ft!J ->F 4t59 1. 0 m 3 / h ;fo O. 8 ml / h .

t: JlJol£.a , J" '" j\. ~ '\. i:, ~"".M a~""

"*'" 11" 11 '" "1 .
'oR '.(Jo Jl.",.a4t.jl" j)- >'I l\. '" UASB JiC

E~""' i:¥ * "'1I"11"'M~a ~~••a~""

"~'\.ie¥*"'•• "'M itc.+.t"&.iIL.
<ii., UASil ¥~~••ajt""'" ./EiHtolt;t " It
;J!, , • .j.j.jjl Ji.t fJi. *iii!t.a ).

2. 1 UASH JiC "' ~ '!' " p Il {/ili"''''•• ''' f""
;l;\

UASilJiCS-~"ill.ieJJ 50 L/h(,,*" COD"

ilLJJ 1 330 illII / L) ,,,*" pH ilLJJ 6. 12 '",fJi.*"
pH ilLIi*"'•• '""1" 'tit", IJJ 1 Y~ oF .

~ ~i~
5.° 0 I 2!==1P-~4~~j

*JJi-;tllIMf"lfh
00 1 lJASH&. ,hi. $ UlJ pH {Ui >f.- lJ if Willt fMJWs

i:. #:' llii g~

F ig. 1 T he curve of p H and hydraulic re tention

time in U ASH reactor

., IJJ I "r 'k t '" , j; UASB JiC E ~ " iii. i: 5IJ

50 L/h '" , Ii~* "'•• '" 1'1"~ 1", '" * pH ilL
J£.M-1'it1~ . Jf-;/]f}fRlItllll h 1 t, at ,p lT 1ti.h 6.10 ,

f>t lid i k , '" -t- 0)0'" .<> '" T f t£ . pH {/i" .ii iI<i f>t
jll;iJI.~ , ,It '" , UASB JiCE ~ '!' jE '" T 'f' it~ F>1-1t
.".~. ~. ~F>1- .,.*'!'".tt ./E?.

"~m,~ ~~ ~ ,# 'tJJ~~ .¥ ~fl.~~ ~

,~ "" ,it p H {/if>t jll; .

J\l UASB JiCE~"'"ilt. -?'f'it. j(,j)-~

;f,}~, t1. ~ .i!.~ p H itut. lJlfJ 6. 8 ~7. 4 . -R1i\~ p H

iIL~",,"1 i' 'f' it 11 " is 'iL ~ill; UASHJiC", ~ "

'" '" Jlt 'l' . ~Ht.,./E '* .!Iit it1'- '!' , ", '" ;t J!lJ " lit " I
fJi. * " p H ilL, ,-"de ", • f j(,it i: " '" a {G ." , il'i>E
pH iIL./E 6.8-7. 4 Z "1 ,il' i>E ? 'fit.*' i!i";'/;
,"- , .jI( i!i '"'"Jlt'.

2. 2 lJASB JiC", lii " il.. '" i: a '" '" il- 11 '" l'i
",,;t
* UASB &.. s. a fr!) iiE. -l-1j-J!'] 1J 50 L/h( )~d<'

fIJ COD<,{fl. ;l] 1 3~{O. 8 lIIR/ L , pIl 1ti. h 6. 10) ,

40 1.1 h(J.~b}<.. fr!) COD,, {ft. J!J 1 210. 6 mg/ L, p H 1lt

>J 5. 80) ¥ 30 L/h ( " * " COV" ii 5IJ
1 00 3. 4 mg /Lc pH {/ij; 5. 84 ) IJ;j,ltJj(ff.J COD-k

"''l'Ii''''''•• '''~" 't ~'''1JJ 2.oF.

"0, --;::::::=-=- - - '7-=
__ lh( :r;50 l fh
__ itt~40 I Jh

__ itt~30 I Jh

2 3 4 5 6
1tt.r t$l'allt f iJ/h

Fig. 2 Effect of hydraulic retent ion time on CO U

treatment under different fluw

., IJJ 2 "," ... ,", j; UASil JiCS- ~ " ili. iej)­
JIll;./] 50 T./ h , 40 1.1 h "'" 30 L/ h lI<t • .&Jl<.-t¥J COD

-ic .""'" M I-I1 '" f'i "P,I*'" P,I k . ./E" 1'1 "
* '" i~ 11 '" "1 " j; UASB JiC E ~ " iii. i: 5IJ
50 L/h'J, COD "-ic"' .'!'-il. k, j; UASil JiC S-~

"'" i: JJ 40 I.I I. "' , con " -k • !f- oJ:. Z, j;

lJASB JiC E lii " "' i: 5IJ 30 L/h ot ,COIl -ic"'''il.
{IX. . i!."r1itJl. ffi;)J *ll* 1¥J it -i" P,f hn lit . VAse »­
~~~1¥J~~ ~~~ ~*1¥J 1~~~ ~. ~~ ~

,Uk" i!i JJtP,I m. ~ ff ,m. '" '!' " 1;' .j)L "" ;i',l:.elf"
lij .. f;. ;'t iIf." #cM , 0.. ", Jlt JIl tHt.

., III 2 "r "', j; UASB JiC E ~ " iii. i: 5IJ

50 L/h, *"'•• '" "1 JJ 1 h '1 ,fJi.*" COD-ic.

' Co "-;! "I 40%, P,I w,tt k ,Ii~ "'''' •• '" 1'1 "
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Jt * . 4c Mt -1'i£ " P,! k. $ JJ iI- Wi at '-1511 3 h at .

COD 4c!lt-'!' iH'1 75% . $ JJ iI-Wi at "1 511 4 h .j. t!.

$ " COD -.1- ,* 1' 511 80%.'1t"" ')'.
Jl 'r.IJASH 5.. J!l ~" iJiC-lt.., $ JJ I;' Wi at r'l

.l'.~ i' *- " *- ff.. {< - i :.ll; III Ii • iJi. -Jt,li; k • '" 1;

" $ fJ iI- Wi .j "1 ,Ii; ;< • "--It it -,!, ,Ii; ;;;. 1"-*iJi. -Jt k

k . ' tit !!;if "~h\ Jt '" l'1- U ASH 5..fi $ ~ ""

'" $$!if .!'''at •jt l'1- ff. lidt -r..",,,, 5 .
I:< .L lif iJC . UASH 5.. J!l ~ " ,U i iJi. -Jt ~<

50 Lzh , >tJ!l ",1.11$ fJ iI- Wi at "1 511 3 h.

2. 3 1.;;,JULieit;e 'f p II -!lilt $ fllH 1 at fi] "

*-Ii.
'!.;;, JH' li. it ;e " liP\. -Jt II 1. 2 m' /h ( ;;t $

" COD,,-!li 5iJ 378 m./L> at.t!.$ " pH 1Ii1t$fJ

*Wi at fi] " j( jt -lu!!l 3 '~oF.
8.0
7.5

7.0
S 6 .5
-a 6,0

5,5

5,0';;----;-:-;-- -:--;-- -:-0-- -:
00 0.5 10 1.5 2.0

A<;JJ)l;iWlI1IHllh

003 ~~*~~~~ t ~pH ~~ ~n ~~ ~ M ~

t.1t IllJ @.

Fig. 3 T he cu rve of p j-l and hu dra ulic ret ention t ime

in hioloJ<:ical co ntact oxidat ion tank

w!!l 3 ","~",.ItJt $fJ*l1 at "l"It*.

'!. ;;, "'Ai li.1t;e '" $" pH 1Iii£ilj1f;;;. wT i. ;;'

"'Aili.it;eli"*li. • • 1.;;,a • • ;;'5I1 A ;;'.

-Ie if -r1i. " *-.., T . 4-}JHt it 511 -=- 1i. it.... .i\.ofp "­

'f x. jJL;;, • ,1at ;lf" '" I, -Jt. ,~ '!. " -=-1i. it ... '" ill­
-)' $ •" - '" ~ 1f• • 1. ;;, ,~ I!I , f- 1. " ,I\.'" ill- -Ie
$ 'f •it"-$ '" • '" ·1"- • iUf~ 'l: -ri. ;;' '" Ai li. 1t

;e Ii " 10 iii ."!l'. iii •iii ill ofp hi< '!. #i ;;, 'f -if li. • •

'!. ;;, " 1. * •:;: # J!. i" ·I"- . "'!!I 3 'r ""A $" pH
iit "r £--t-1f# {i:. 6. S ~8 . SOHt Ufif#tt ~ ~ '[1.

if.] Jfti!.:it if.] pH iU-tt lJ! ) if.] tt lJ! fl.
I'l ,It • .,;. ~ '&iHl'. 'f •l' ",. iJ'Il' i. ;;' '" Ai li. 1t

;e Ii" pH {/i .

2.' '!.;;'''' Aili. it ;e • •• ~-Jtofp$JJil-Wiat

fol) if.] -Ojq ;t

~~*.~~~~if.].~.~M~1.2~/h

Oit $ " CODu 1li5l1 380 m. /L>.1. 0 m' / hOit $ "

COD,, {1j} 108 mg/L) , O. 8 m' /h<*-*if.] COD"

{/i5iJ 396 m./ Llat."-,,-,, COD -.1- ,* " 1!$fJ*

1W 11-j fQ] if.]~1t "*" III 4 Nr oF .

'" !!I 1 ' r ," ot '" •1. ;;, '" II< li. 1t '" " • ~ -Jt

-+- 1f!t"'t it l.2 m'lh
--- IIlk' (~1 ,0m'/h
-.- 1f!t"'t irOll m'lh

0.5 10 15 2.0
* 1Jf-;;W kfotf"llh

~ 1 .:::f Fl.~3:r ,COD };,- ft -f- M. Jt:- n -Iffil &<t lill l\'IJ i:.1t.

Fig. 4, Effect of hydraulic re tention time on CO])

t reatment under diffe rent gas ra te

ifM 5iJ 1.2 . 1. 0 .0. 8 m' /h at.C<lD"' !It-'!' lq l! $

:II * 11 at fi] " It * '" '1t k. -Ie ill 1'1 " "- fJ * 11 at
'-1 T • ~ 1. ;;' '" Ai 1i. it "' '' • ~ i: 511 1. 2 nr' / h
at .CO" ", ,,4-. k. -Ie - ;t 11; 1'1 Ii • '!. ;;, '" Ai li.

it ;e " • ~ i:"" k • ;e Ii i>'] li. ~ -I-"" Jt X. • J!. Ii "
1.*!ll iil1 .t.* Jtl!. i(~ itm. ~ 1ll1t.. -i"~ 1. 2 tn~ / h,
$ JJi;' Wi at '-1>1 0. 5 h at.A$" COIl -.l- Mt'\'iC.

f&itflJ 60 % .~ 'i% tt k ; * fJ 1f \'{fIlt{Jl] ~ 1 h ilt .

t!.$" COD", Mt -'!' 511 76%•J;;". f~ Tit , $ fJ

* 11 at "1 511 1. 5 h at. "- "-" COD -.I- Mt 4- 511

80 % , .lit ?ipl! f"-f- ti. J1<. fJ fH 11 11t f1l1 ~ 1. j h , l!ul<·

J1<./Jf~#. i>t.IlJJ*J1<.fJ +}\'{f nt fJl] 1. 5 h llt .e..f~~

~1.;;'''' Aili. it;e-le.~-I- 5iJl.2~~at''.

• ,j<. fJ* 11 at fi] .

Jl Jr•'!. ;;, '" Ai 1i. it '" " • ~ -Jt .., $ JJ i;' Wi

at 1'1 _*- ~ ill *- *- ff.. • ~ -Jt ,li; k • ' " Of; iI- Wi at "1 ,!!

K -luJIUll-~ -I- k k • i.;;' !J1-'i "- $ '!' " ••;;,'"
Ai " at fi] itIi • i. ;;' IJlt At l' "'- i~ 1t . ;or. ;;,•JH t ~

"" >t "" it*'.
i#.;%-cfJ!> •~< '!. ;;, '" Ai li. it ;e " •••~ -Jt

;I;} 1. 2 m3 /h,~Bif.] J1<.fJ1f1Wnt fQ];I;} 1. 5 h.

iJ; ill,,*-I!I UASO 1. ;;' '" Ai li. it!ll;%-"- ti '"
1£ COD,,{1k -T 1 000 mg/L if.] rr, *-Jt ~ M. ,*-# l!

J1<. , .i! itif!- ffl rtiA~ $Jf Jt , t 'f f~ % .,I;J ill -@-- .:r.. -~ ~ 1£

it -'!' " '" 1- L -t, I'l -t. " • 1111i. J!. 1Ii j)- M 511 ,
UAS0 5..J!lS"iJt -I-5iJ 50 L/ h. $ fJ * Wi at "1 5iJ

3 h,'!. ;;'''' Aili. 1t;e'' 0ll-~-I-5iJ 1. 2 m"/h .$fJ

iH J lit fol) ;I;} 1. 5 h.

LI J *~ ;,) . ~fHt~lt *-M:.llf. J;al.R ;fn-" ~ LJJ. ~ *.I.

.:J!. . 2002 .39 ( 6) :3 5-39.

[2 ] ~ iltl' $- • .I.;4;iot. 1\ h. n~.q; SHR*-J!.*-*#&

Jt:-1\'IJ .ijf-)t [J]. .q;J:t# cl' 'l'.fa, 2000 , 20 ( J<,f flj) : 51­

57.

L3J * it IIJI •* $.1.. Jk ~-c:l:f ~ M BR tit 4- .I. t.; M:.llf. 1&
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&US"'li- **lt;ot::. LH 'f M*-* 4J)';oj::.. ZOOIs. 24(1) ,51­

53.

[4J IWf:J;f-~* ;t' £I ( *;f.>bi *.!It =-l 1r# ;# ii }JJ,;, -i- *. *-

;f<t lL ;:..J!t >Jll :9'-#% ~!-LMJ _ ;11:. "#: 'f \!!l J,t; J,t#'¥' til~

011..1989.

Research on the treatment of dye wastewater by

hydroxylation and oxidation processing

WANG Ying-ru l . H U Wen-yun 2 .L I Yan-qiu 2

( 1. &1. 001 of En viTO"'" cnr and Civil En J{inn,rinJ{.W uhan Tn~ritutc of Tcd mol0 l<: Y' W uhan 130071 ,Ch ina ;

2. De partment of Chem ical and Environme ntnl Engineering • Wuhan Polytechni c Univer sit y , W uhan 430023 ,C hi" a )

Abstract ; The synthetic dye wast ewat er was t reat ed b y the p rocess of h ydroxyl atio n and oxidation.

VASil reactor and biological contact oxidat ion are used in the hydroxylation and oxidat ion prOCeSSID,lJ;

r esp ecti vely. The effect s of flow Til l e arnl hy draulic ret eruion lime(l IRT) of DASH react o r c vol umet ri c

gas r ate and the h yd raulic retent ion t im e o f t he bio con tact oxidat ion on t he efficiency o f t he wast ewater

we re st ud ied respectively . and t he hest va lues of t hem were o bt ained in t he la hor ato ry. The va lues as

foll ow : flo w rate 50 Lyh , HRT 3 h ; vo lum etr ic ga s rate l. 2 m' /h . H RT l. 5 h .

Key words: h yd roxylar iou arnl oxida tio n pTOcessitlE{ ; U ASH H;,acto f ; bi ologica l co ntact oxi dation lan k ;

dying wast ewater;COl)"

Cl.# JI\ 68 :of )

Study on 3D-ANSYS modeling technique for large span

cable-stayed bridge with a plate-truss composite beam

LI Yuan- .mng l
, 2 , L I Xin-ping I ,J IA NG Tian-hua'

( 1. School of Civil Eng ineering and A rchi tecture . W uhan U nive rsity of T echnology , W uhan 430070. China ;

2. School of Environment al and Ci,·i1 ETI ~i Tl eCT i Tl ~ , W uhan Institu te of Tedmolo~y , W uhan 130071 , Chin a:

3. Urban Co ns truction College , Wu han University o f Science &. T echnology . Wuhan 430070 . Chin a)

Abstract : The structure characteristic of large-span cable-sta yed b ridg es w ith a p la t e- t r uss composite

beatn wa s analyzed . T he assutnpt ive condifion a nd disposal t eehni que of F E M modeling we re g iven wit h

Tianxinxhou Bridge as a pract ice example. Based o n A~SYS software , a 3 D F EM mod el was

established by m eans of APDL t ool. Subseq uen t ly , t he p ro gram fr ame and implemen t m et hod of every

fu nct ion model we re depicted in detai l. T he results will be available for design and ca lculating in bridge

englneefl nE{.

Key words : plat e t russ composite bcam , ca b le st aye d bridge, fin it e clemen t method; programmah le

model ing


