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£ YEMES LT EERER
BIEKBIFR

TR, HET?
(LREKZE, KE 300072; 2. KETHREEPEEE BB, KiE 300191)

l

W W RAHFRHAMLE RN REDERIT B KNS, R BB L DB EAEAT B ARG E, 4
BEAAATE ARKRAIBEAHN. £ R AN, ZHMEAHEEH LEREHZFRE, £EBEAH 4.5mg/L,
HIAFH 1.2~1.3 kgCOD/m®-d 85 &4 TF,COD M E TR RB%A b, & FEE B RKTESKEFTKELSH

HoBAR. EAME 2T RAAEODH FHFHRE.
KM & Ak PAL; 403 KA T3 AR ALK Sk R RS AL AR

hERAAE.X703.1 XRIFER: A

2 SCEE XAk 2 TR T HE R A PR R K B
A, RAFE D SREN 5 EEmME T EM
855, RRA T A R X BR 7K 11 BOD-COD.
B AR, FHKEEIERGKESHBORE
(GB8978—1996) HJ —ZHERbrsEN,

1 HRBRFTESHRE

1.1 BAKERS KRR

R AR B ELFERAN, %) HKERS
A 2 BRI A TG K B SR k. ARIEXZS A=
ERLENMTR, & EKEEHUTILES
MRk KT IEBRE D BHK ATC 47 gk TR
B PRERE R K AR TR K B T RFHE/K 570 R0 B
FIM Ve A TR 48 T rHEK . M ph¥EK T F K E
B HE K B S 1 R R R LT S AR Y A
TEEALT K EHRK EREK R TRES
K& AREETRIS K.

H TR ZE A ATC ZE 3 HE B &K
RREEE - BERR. SRR ™ENHERE K.

KITBEBRPNAES R AE W, THRERAN. X
WHERE. HAEFTRIES: Ak AT PR,
BB IRYE R B VR

2- MW 4- 32 # (2-amino -thiazol-

AN : 1000-3770 (2005) 07-0020-05

ing-4-carboxylic acid), LA T R/ #R ATC, B8 RN &
R E R A B RS F B ) 1 . el PR R R G
AR EFR . EKEREN _FEFBRRSMLT
ORI I B B AL Bk KR RIS — R FI R
A B 12 R L A2 P 7= A B BRI B A B T (NHLCL,
NaCl), H¥lLCOD fafim, &6 KEHVE RN~
W, e AR B R B AT EY), ST YIS

ATC =R AT AR EWRY o HENLE
W, A FARmTEREATE a T ELHHEE, HE
R AR R R R AME R £ R ERIFEY, W a- AR
B, B- RCERER BEIR R AT R EBR . B 5
R, BTk & WA E B YRR AR,

R FAEKR B Ki5KHBE D, HARE
WA RNE 1.

21 BAkKRRESTHER

BOD; SS | NH,-N | A
(mg/L) | (mg/l) | (mg/L) | (mg/L)

120~150 | 80~90 | 60~70 | 20~30

30
(mg/L)

3~4

aE
()

90~100

COD
(mg/L)

800~900

pH

MR 1ATLAE W, & EF=ERKE THREYE
##(BODy/COD & /M T 0.2)ME LK, HRHH
P RIEY — IR bR AR HE BT HE .

12 ZBER
R E AL R AR K, K
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LR,

73 AL, MBIV AV R MEL RS, RS
REZE/LHo AR HRENE 1 Fix.

Hifr kil
 anm

v

ok 3 R AE
/— 7k

s
| BT
NEH
Id 7 I Vd 7 4 E 7 Id 7
Bk / L i)

B AEYERELRREENER

FEB BT

P RARS: B T BR/KKB B, B FHHk
FANaOH ¥ pH {HiAZ 7 £4, REXAALRE
ALK, KEEBSENBIETRETTEGH
NP E A R 2R
‘ Y EMENRNE: RAEEA 800mmx

400mmx600mm 155 B, FH AR 0.16m?, 4 4|7
JE PR TOKS, 7 (8] F B PAIR BRI , i K FL R R4AR
BT#. S&itkig XAFHRR, KB RN
BT E EMAA, EBIHRTHAEKLRESE
BITH, HAKFLRTEE RN BB, RN EHIE
BHAREA 75% .

B RS KPR 2-0.056/7 =S B4, £
EA RN TR R TRBIYHAE 4 M LERR
L, R . A BR BB FREAVRE R
KT, SRNESKEESBRSZE EREERX
W,

MRS BT RAEYEMENL LS, K3
SHREY VLB R M SRR b, H B R o)
BEVRE —EREEESN. Fik, EAKRHEAHR
BLBMELZREBTRENEDE, LHSERER
¥E. ZRB RIFE 1000mL FeAf HEIT T Rk
BMARTTERS.

2 EGR5#
2.1 EPHRREnEE

A EDEMEAERKZL, EYIESA—
HE SR EERE ELERENSK. XA X
RRENAREFRPREFR BT 6F 2 =R
AT BN, [FH L, © R LU TR AP

HIVEM BUE R ERIR A, ¥ REmiRe
W ABEHEEYWR AT R KRG G BT
BRI, REBEGR K, 5 5 WE Y, R R

BB KRR A R, BN, AR E; S/KMEE
FHIT, R 0.90; EERE A 500~600m¥m?; EER.
LR L AT IR T B A RVE B AR in T
FIER S, E AR

22 WMEPHEHNNLTSRE

HAEYTE R YL AL R BUE LK, ES T
KEIFR, HEBIN 10L/h, EIAKSEGR S
16h. SES KR, 258 25d 2 A BIYILEa), BHLEAK
[¥] COD %:BpZEn #2523 80% Ll .

YHIEI B, EY IR B, KATE 0.5mm &
A ELEABRERTR TR RERRRHE
EHEFER, 10d GEYEZEHIMESR 1Imm &
A, REUTEIERL. ERRAEEAEER
D BB — el sh RUA B, R, P R — i
HERAE K, b B, e 08+ 215 5K, S shE
BRI &3 25d MYHLETEE , iF R EYEMEN
RGEEAET A, I COD K E£BRERIX 80%
PLE, KM AERIK, £V EZIXF)] 1.5~2mm #
BB AR, B B Y, B
KEBERAE R, BWER IR BERE, T
ROEDBRE B AR ®, WIEEFK. W AEEY
JE LREFBIF AL LRMEY, ENME L2 &K,
SEER HA—B BE NS FRRERH, £E
PEMEN TS, LREHNEEANAS5RENSE
Y5 ¥eidirh IARF S TR A K, R T S48 B AKK R,
23 EBREXLEPRHEN

EYEmEAEEERF A FEEEREY S
tEA . MAEYIHENL. SRARETREBEE
LU BRERFEEYEMENTIZN—1E
EIET2H, EXTHEE LNEYERTERS K
ERFEENSRYAER, SFEURNBMIER
BEATRR S L E R ERE R AR RY,

AR FEKER 28~31°C, KAEEE A
16h B}, #HIRNFESFBREERZET, X
COD £ ZEHATHIR . COD X% EIEEMmE R
{H AL i 22 WL 2.

HE 2 AT40, EAREEUEN RIRE B BT
SMAEWRAEEY. I TRSEVEMENRSE
FIbEE, BIZERFRE/NIEME PR RE
FIRHE SR B E Z BN, LAMLEERSE
NI EBHBRE. RNBREdE, BRTHE
WhnLAglh, SRFIMF S BBESEEE EEENEY
FE KT %, A 2 B TR, HKEE&
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Ale
‘/

WEREE (we/L)
B2 CODMMERMABANMELML

Y4 ESS i H KRN E R . KRR FE
HWEREE KD 4.5mg/L, NS KR 9.5:1. Mt
i, AR N IEK, COD B HE K KK
HiFBRE.
24 BNHBEOWE

EWIR B AR PR vk K AR AT SR
R EEedr. BT HAEEKKETETH, A
B EMEE AR E SREEHRK, Fin L
RE (BEEAEE METEESHAHMNEE, B
i — R E AR K e BB .

R KRR 28~31°C, =4 [ N 22 B4,
{H7E 4.5mg/L FI&HT, AR VAR, COD K&
B3R Bl A ML A A SO A i 28 LI 3.

90

o0
(=]
T

co\giz[%% %)

%0 0.5 1.0 15 20 25
A YL 7 (keCOD/m* = d)
B3 COD B AI A EEMFIL I

& 3 o] LLE H, FHLASRE 1.2~1.3 kgCOD/
(m’+d)Z [8] B}, COD R E kB IaE, BALE R E
85%LL L. T FEHLSARH K, & T 1.6kgCOD/
(m*-d)iY, COD ZRFH B TR, FEilL, BB REK 4
R, BT ZEYERELRAEENFIDE
MARITEER 1.2~1.3 kgCOD/(m’+d).

25 BEHAKKER

fEKE R 28°C~31°CH, AT R B WA M
A 4.5mgL, BEHRAFTHIHERAFE 1.2~1.3
kgCOD/m?+d)Z [F], X} K #AT b 38 . /KK e

7K 52— oh [E 4 4B 7k Y ANAER | KT | Az E [ SRPUEEE | R
wwahmamtywaterorg fliese | BxEM | SREE | Akair | TREX
90" R 2.
%2 HREHAKERE
Zsol} S | o | COD | BOD | SS [NHAN|Fmd| Kk | fap
gﬂ’f P2 | (mgL) |(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mgL) | (f8)
ey K
§70_ - 6~7160~130|10~15|50~60(15~20| 1~2 [0.5~1|20~30
Bx
) ‘ ‘ L ‘ . . b 6~9| =150 <60 | <200 | =50 <10 | <20 | <80
600 1 2 3 4 5 6 7 8

mE 2T, LEFHAOKREEFEEXS
KGEHBRHE (GB8978-1996) B & HBFHE.
26 BEFMBMRIL

2 SEE0 SR FH P 4% A B S Ak S B B8 AT SR B
FH, SRR NERKBRSLUIEERAEB
WA RN BN EEE, B YR T
KAATH TR FER AR,

( )V=0Ss— QS— HYLV (1)

fﬁﬂhﬁﬂt%%ﬂﬁﬂﬁﬂif&ﬂ‘l% JRAAER, VY
HEHERR, Vo NEREYERB, S Rtk
HESRARE S R KR JRIR B » e DT AE W) LI

%, “—;&j@ﬁ‘éﬁﬁﬂﬁﬁﬂﬁiwﬁﬂﬁﬁﬁﬁﬂﬁﬁ

R,V AHE R EYRER

R EALE R B A RS N IRRHN LE R E
A o, BEHEVBRTFHER R 4 WHEEER
RE_LEVIRASERR:

V.=Nad 2)
#RX QO RAR (D), ERELXET, NE:
Q(SO-S)=F'_§XA Nad 3)

WY HE IR R K& Monod KA, & K,
y Befh Ak B SR PR A 1 H AL MR () AR
A

_ )= MumdaXA . Nod-_ S
O(S-S)= i - Nad- 2= (4)

[HAKER AT RER -2 EHUE, EERE
MEEHELEMH OKR pH EH%) REFAEZHER
T, R B A K AR 2 B R AT —AZEN
PRk, BEERAMAERRE EREREYER —E
B, AIACK:

Y:XA N [(%)“A o

HTERAHERERE LFTERERE
F, HU U7 BALEB RER L E LY R &

(5)
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KERIFMEE, MK (5) THR (6) FoR:

Umzﬂﬂy&-d (6)
B (6) AR (4,7 E:
QB0S)_ U 7
Na K+S
IURTHREMENRM EREEYEEZRBRR
JRPEE, N
U_Q]%&, HAAR (7) BB
_ UpS
U= g (8)

AR ER R G B9 £ 2 R R A S AL M, DR, RoF
TH—REMEH, F:
Q(SO_SI) _ Umnx,Sl
Na Ks+5,
T 58— R A KR R R L 58 — R
K EE FR BT, BRI, X T3 — R i, A

U,- (9

Q(s, SQ Uar,S;
Uy Na K +S (105
® 9 5= (10 A E.
Unar. S, UperS;
U—U+U2—K 45, +K+S (1)
i1
NaU S,
S,= Q(KS+SQ +S, (12)

U 5 Ks IR/ANFRIZERM R MEDFEE IR
BT ESE X AKX (O X (10),%
SR EEIS, 18-

1K 1. 1

U Up S. U

max,

LL U APAEER, S R bR, X —RFIER

23 PHERFALARBEET
Sy S S,

(COD) | (COD) | (COD)
(mg/L) | (mg/L) | (mg/L)
695.4 | 253.6 60.1 0.306 0.698
7103 | 262.1 62.2 0.301 0.675
743.2 | 280.7 69.3 0.292 0.639
762.1 | 3014 75.3 0.293 0.597
8054 | 325.7 84.5 0.281 0.560
841.7 | 357.6 96.7 0.279 0.517
862.3 | 3763 103.9 0.278 0.496
8789 | 3854 | 1093 0.274 0.489
9015 | 4052 | 117.6 0.272 0.469
9234 | 4235 | 1254 0.270 0.453

Ul—l Uz—l Sl—l Sz—l
(m’*d/g) | (m**d/g) | (L/mg) | (L/mg)

0.003%94 | 0.01664
0.00382 | 0.01608
0.00356 | 0.01443
0.00332 | 0.01328
0.00307 { 0.01183
0.00280 | 0.01034
0.00266 | 0.00962
0.00259 | 0.00915
0.00247 | 0.00850
0.00236 | 0.00797

FAEFATR RN 2T, BN KB U 5 K B

AT RFEY T E R TR
400mmx400mmx600mm, ¥ & 0.3m. FHit, &b
HOAEEAERN 0048m’, HELLETA S
540m¥m’, HELEFREIR N 25.92m?, HKE QA
0.192 m¥%d. ERFIFEEHETXK 3.

¥tk R 7B AR M T ST Lt B 3 247
SRWT:

Uper, =4.577g/m*d, K, =98.88mg/L, [E]A5+#7
FRUEIRZE R 0.24%;

Unar, =4.346g/m?d, K, =121.41mg/L, [E/J3 43 7
FRAEIRZE R 0.36%;

El 4 I 5 A3 ¥ ERA KB ERE .7
BERA T U, BENS U, 0%, HANE, K B
BEMNE K%, HETRAENEE EFEE

035

17U, (w® « d/g)

0.20 I 1 1 n Il
0.000  0.001 0.002 0.003 0.004 0.005

1/, (L/mg)

B4 —EEMEAHEERARBINES
0.8

0.7}

0.000 0.005 0.010 0015
1/5,(L/mg)

B 5 —HEmme bl EE KRN E S

MEMEE EVERE . BEREARESFHIREMFN
MAAES, HEIFET —HM —EEME R U
ENES. BHMERTH, ZFENHFALR
KA L EHERAK (D MK (12) , if B H A E
Rz hE R F R

y=_45718, 43465,
98.88+S, ' 121.41+S,

. _ 112,658,
Hf: S Q (121.41+S,) t5
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VR T B B IR R R ERERS y=0(5—S) — 45778, 43465,
BRI HEER. Nea 98.88FS, 12141+,

_ _ _ 112,658
34 # s Seoiziaitsy T

KRB FBIFE A SRS TR, 7 ZLEREF. FXHMERBEAKTH COD FXE
EEHAAT, 2t — i BRI (LEasd TR, AR B R RIS KGR & H B
BE), #HHUEKN COD ERETRMAE g0y, (OB8ITB—1996) HI Sk ihrtt.

b, AR AHE SR,
W PR ERE R A ek, 2 SRR

E #5AE AL, 1998,

SRBAEEA] A HUBK. [2] B&ETHNFAEELENELELTITEEIEKRR
AR BRAEBHEE N 4.5mg/L, HMEHS DL ERBE S TA 1999, (4):12-14,

KEE 9.5:1. BB, t AP E B A iEER, COD £EBR [3] W L E— ALK E & % 0 FRBRE ~ 2 RAN.A

ERWHAKFEYRIFERE. K & K, 1997,(7):5-10.

ﬁm ﬁ Hﬁﬂlﬁ%ﬁ'fﬁk%%a ﬁ*ﬂ.‘ )\ﬁj( [4] gﬂiﬁﬁ,%#"ﬁj.BODs/COD {EENTT A AT AL PR BT AT HE 4
BRI 5K, 1998, (3):39-41.

K, ey G AL, MUARTRBOR TRE HAKEE () s st s 15 AR (o) Bk S5

Regiktr: RZ, XAEF . FRRERKY, 2% KA RS i A [Cl AL o R Tk A,
MEMELRGEENEVNYER AT EE N 1994.364-370.
1 2~13 kgCOD/(mi*d). [6] ot S, 2.0 2 KR A AR A 7 A Tk T
BRI R N B 12 540 R N B A HIR [T ER B S T A2, 1999, (1):10-12.
[7] BB KEEYHRFENHRELFHESNVX REH. Iiﬂ(i
Gt HOLE TR BB it 58 (7 SO T BRI TR YA s Y E FEM]ACE: P E R TR, 1996.

ERERGRFREZ NI ERROBERE, (] LansRm BA LA M. L. RIS A% IR 1999.
Bidxt — R R B HTEERBDST, HE T [9] ik YA A BB A B RIM]. 165 - of MERSERIS

BRI ER. BESEARKENEN ¥E HiRRAE, 1991,
2 [10] BUE 75 B A e AL T B R IM). TR T K 5 AL
1982.

TREATMENT OF REFACTORY ORGANIC WASTEWATER
BY SUBMERGED BIO-MEMBRANE REACTOR

Ding Xiao-ling', Jia Chun-ning®
(1. Tianjin University, Tianjin 300072, Ching; 2. Tianjin Environmental Protection Scientific Technology Information Center, Tianjin 300191, China)

Abstract: Aiming at the refractory organic wastewater from chemical reagent factory, the characteristics of the wastewater was analyzed and aerobic
submerged bio-membrane reactor was adopted to treat the wastewater. A hollow column packing was chosen for bio-membrane media. The data indi-
cated that, this kind of bio-membrane media had many advantages, such as high treatment efficiency and easy bio-membrane growth etc. Under the suit-
able condition, such as proper dissolved oxygen (4.5mg/L) and organic loading (1.2~1.3 kgCOD/m’-d), COD removal could reach to 85% or more,
and the quality of effluent after treatment could reach the second level of "State Integrated Wastewater Discharge Standard” (GB8978-1996). On this ba-
sis, the dynamic mathematical model of wastewater treatment was established.

Key words: submerged bio-membrane reactor; chemical reagent factory; refractory; organic wastewater; bio-membrane packing; dissolved oxygen; or-

ganic loading; mathematical model
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