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SMEA S FHR S IE & HE A IE
DR EE KBV BT 5T

BRE ERR

BYR THE

(AR RS REREETEE, MWK 210008)

MY SMEFS A RS (EALR) BRI 47 (B S A TR BRI K, B A P I . R, Ky 242
h=1,HRT %7 12h, 55 HER BV B % 10g/L, 387K BODs % 2750mg/L & T, BE/K BODs f £ B 3IAT] 92% . bk
0 1% 15748 a4 40 2k 28% ,SCP 7= 3K K Y= 0. 59kg(cell) / (kg BOD;s + d), B RaIMM 2 45, EALR MW AR H

1. 68kg BODs/ (kg MLSS « d) , B T $L¥% ¥ 15 Y2 2 70 U0 4% M 6 & 4 (PSB) 3%, 42 125 1744 5. 25 541 1. 58 4.
MOEA SRS 67. 2%, SRRYEALR SAEBCRR, ETRAEE, RNAHNE, ELRBKELLE,

Er-REREANASNEN, RAEFRNR.

XMW SMEFST AR RIGLLR B, SRR K, £ AR RN RERES.

5+ 78 3 | 7+ X )L &7 8% (External Air Lift
Reactor, fif Bk EALR) , B if 20 ZEXRERBEFK
H—MHAEYR NS, RERNBERESS
BFEIE, EMHANEMACEEEZERT, L
AIEFZES), AFIBEHR. EALR TE5¥H
PERE A AL, TR 709, ERARED
(SCPHYM = B, HE LB H T =R 8%
AR .

REABERERESHAEPSBIFHTF
FAKAERTEEN—KAE,. XN EFH PSB i,
FEENALIE BRESE RERHNEE. &
I H ¥ EALR $ R 5 PSB H{ARME S, HER N
PR, BUREABEBENER SR
I 2R O3 B K B LTI BE . 45 30K EALR By
TRERSFEABREM IO PSB kML
B, HA EALR REIRUEBRIP 41 (R 2 OB 0 MR 80 A=
K E R A EBOR LR SRR B K 8 R R

1 LRBHERSE

B R
BRI 418 B2 B B8 (Rhodopseudomonas sphaer-
oids) o [E Bl g L A A BT ST BT R4 .

1. 1

1.2 JEK
B EEILRE  2RBXE . EUUEY. B
.Y oH MBEKTEE, BRI . KEEH%
WEKFIKFRIFIERRE 1. EERELES,
ARG REITR, RKTHEKE, TEEHEA
WEAG, UTHLERA.

® 1 OEERM S ORI B K K R 4RHE (me/L)

g ] HEE S E W2
CODc, 20000—25000 Cr 0.13
BOD; 10000—14000 Cu 0. 06

BOD;/CODe; 0. 50—0. 56 Fe 52. 00
TN 4280 K 166. 50
TP 40 Pb <0.01
TSS 270 Mg 38. 00
pH 3.50 Mn 0. 68
Al 5.32 Na 178. 50
Zn ' 20.10 Ni 0. 80
Ba 0.33 P 43. 00
Ca 111.50 Sr 0.41
Cd 0. 01 Ti 0.13
Co 0. 02 \% 0. 01

Mo <0. 03

» BERERNFELSRIHHH
1993 45 8 § 4 H WG Bk
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1.3 &

KA 2 BN EAK. ©50—80 HFKIE
M (C.P), Ed d<lmm & 89%, Imm<<d<<
3mm R 11%;@d=6mm A%,
L4 Wh5Es

COD.:, BOD; R I #5 # 7 ¥ W & B &
(TN) , 5B (TP & 3R F L B BR 47 AL T 58 85
HAFEERAMLRITHEMAEFEEO=
660nm, LA MLE lem), EHFE S BN ERA
Folin #; EEE /KB SWPHB LA RH KLl
R ATVREBREE; RRPEE (TS MEETFE
RARTEEERER  ESRTRRERE X
F ICP BB i,
L5 SMERSARNRNHFFEROLE D

Bl MEFRSARREBHALTE
LBEAKRBEEE 2 AEERE 3 IMEFRE 4 BED
5. Wy 6. #HKE 7 ESHAS 8 HKD
. MWMWMAD 10.HKD 11L.KE 128k

B 11 ,EALR 5% EE H=27cm, &
% D=10cm, JMEFEERZ D' =1. 5em, (HHE
¥ L=28cm, Jyi& B 011 /E . EALR FR ARV
=2.2L,
1.6 ;3&%}% .

WHBEKREN HATRERBLERALEL
B E (), IR RB Y HKE YL COD
% B LS (mg /L) A BE 7K 78 .28 Y B4 45 B ) (]

K % B % | 7.

HRT(h). KRB &M RNIRE 24+1C, B IKFE
3 100r/min, $E1E 2cm, FE7K pH7. 0, EIR B Ik E
2 250mg/L, &1 6 PRI A B E FH 14 CODc:
W B (S8R50 B /K CODG 2 i ¥k BE 2 2000—
16000mg/L, 5 Y B8] 24h,

(2)EALR +HEBEHHSAE AUR
EERSHESBHYRREIEET, B
AR SCP RPN, RAEWKER 108/L, 4t
K& 1L/min, 5§ B 5 8—12h  RIERE KR
EL R, B € #E7K CODe fy 5000mg/L(S>K.),
BOD; 3% 2750mg/L, TN % 856mg/L, J§ % 5 TP
% 54mg/L, 7K pH7. 0,COD¢ : TN : TP=100

17 + 1, /K7 EALR ffj HRT=12h,

(3)EALR B HSHBTRE MWEEFH
HEEESEGT, ARASKEITELBEMN
SCP PRI E MW . 2 B HPESESL 50 1L/min
A1 1. 6L/min, HALRAFRTF 2 W EKESHE.
BB BB WA Fh5] A EALR 34k 3d
B FE IR MR IR , ELEIBAT 10d,

2 ERERSE

BRIRB LR
T 5 BRI 21 {0 26 M B 7 OB K 7 Y LU
KEMRYKEZ HPRR, REEETTR.

4= e +S’ﬁq’ﬂﬁﬁ$%%i§k$
o B R R LY o

2.1

u(h )

o.2f

i i i J L
6 8 10 12 14
(x103mg/L)
H2 RELEPHELEKELS
BEK 4 CODo R B 3% R 4%

MY BE 5 o A EY R KRB O K K

- L—-.———

o 2
cop
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WAEEGS HRMEE . BT H S HEK
CODc, 2 1 ¥ B (mg/L) , LB [B] ¢ 24 24h;2

% 250mg/L, ZRILE 2.

MNE2HEH YMEDRREHRE

timax = 0. 44h™ B}, Sinax = 12000mg /Ly ftimaxyz = 0. 22

h~'8t, K.=4400mg/L, ER AREKAES, —

15% 238

BHKPENDEEREEELE K M Sl
&) . B LL € CODC: (B[S ¥k BE A 5000mg/L {9
JRIKAEH EALR B9EK, AFI FEROE L BB IRE
HERERFER B LR CODLRES . ZTE
@R EERZ P IREME.

2.2 EALR F#E &L B SCP =2

%2 EALR PREHTIELN AR SCP K HE"

5 FREOOWE 7+ &LV 2 - tamnoos] HRBEFRIIRE (= G — /4 TTH
b= ] ; 4
HREAH FRES TSR o

CODx 57.945.94 50.145. 82 2.103 Stsos BE
BODs 69. 5+5.17 62. 41 4. 80 2. 270 £>>113,0.05 i%

N 27.8+40. 87 23.1+1.25 7.021 >ts0.05 BBE
TP 78.940. 92 77.7+1. 00 1. 980 t<tis,o.05 HBF
SCP? 1.364-0. 02 1. 064-0. 02 12. 190 >ts0.06 BBE

DEPEENESERY IdREHE  2)SCP H=K(g/L -+ d)

MWFE 2 HEH, HEH AR COD.,BODs,
TN 1 TP 9 £BRFE K SCP =R H F LRk
H, 2FEIT%EZRERE, BT TP RBRERE
BB FEHEKTFZN HSHBRNERHERE
AR B UL BT L RS T 3Rk EALR 4b38
THREMER . R R85, 38 Ay B Ak o i
M&EEKBERS NTTREEDEHEREAR
EBHANREBLEKLEREH —TEERE
WS, AWM R, HFEAER EALR PR KK E
HEBAEEE 28% , HP§ 17U R AEKER

b, REEREATUHEMENBNEDR,
RESCPHFE., TREANTRTRRIRY
3k 0. 28kg(cell) / (kg BODs « d), HERIEHH ¥ %
0. 32kg (cell)/ (kg BOD; « d), 3 B & £ & 1lkg
BOD;, HE A SCP =R EHH LHI&K 4 o.
04kg,
2.3 EALR R[S T fEFI SCP =&
-4 E. %))

M 3 HEH, Y EALR # S FEH 1. 0L/

min 3255 %) 1. 6L/min, Bl A HEB 8 2 K.

¥ 3 EALR PAREHSEXSLIIREF SCP MW"

52 FREODHE £5/[V a + tamo.0s] ERBERGHERY (= (11—12)//\/S?+S§
A 2 »
Ko, Ko, LW KRB R
CODg, 85.540.51 89.14-0. 29 13. 99 >t BRBE
BOD; 92. 34+ 0. 48 93. 0+0. 32 2.55 t>t5,0.05 BEF
™ 31.3+40.59 34.8+0.38 11.33 >hs0.05 REBF
TP 81.940. 39 82. 4+0. 55 1. 61 t<tiso.05 T BF
SCPY 1. 5140. 02 1.7440. 03 14. 96 Sts0.0s BBFE
DEPRBENEERN 10d HEE DK HHFESEL/min HEEAEBERE DKL, AFESE 1. 6L/min HEE
HBEHER  OSCP YK, Hfrg/(L - d)

123h 4@ H ) 186h~'H},COP. BOD; TN, TP f] ) SCP /= Z 4 ¥ = 0. 27kg (cell)/ (kg BODs *
FBREEM SCP =R FTRE . Ku¥ 12304 d), K. 2% 186h'ZHfy SCP =3 Z ¥ ¥ =0. 31kg
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(cell)/ (kg BOD;s » d), i Bl KL BEEE LR E
WRW EF, AT SCP =&, F 1R
lkg BODs, 3§ /il SCP ¥ &4 0. 04kg, RELER+
BRT TP RBREZ I, Kb B HZ ME G2k
B, EZ2RBEIREE. HWHREHRIBILUFA
K NTIWEREABREREEKEES S
ALBKMRE. WREKR N Kol T EH 5%
EYELE SR PR ESEKT, BB EKLE
BEYMBERRARBRP —ABERE . KL
BLEEKIBSW S, S EMB AR, AR
AWK  BREHB BH A% . KL EE
FCENHEBEELE. EHNIHERXR: R =
KuP/[(1 — &) » H], P R BEHHEBE
(mmol/(L « h)),s BRFMAEFHEREK,P/H R
-V B &S89 BE /R YK (mmol/ (L« b)), &
LHKAHEHEREENE 2 FMEKEY K5,
330k 123011 186h !, ZER TR R M2+, K

® %R % *9-

BB TN KL UEA WS . YRR T

EfRd=1mm B}, K. A TR FIREH 1/5, % d=
6mm B}, K 7+ 3 . Ailie it Bk A
50—80 H,H ¥ 89% F Bk ¢<1mm, | Imm<C
d<3mm B{{ & 11%, XL F 3| EALR X+ & F)
FEKMES. £ EALR fRH T d=6mm fAK
kG, ERFHEKE L OL/min £ 4T, RS
K3 2 f%, 80 Ku=242h""' HARTREZR Y=
0. 59kg(cell) / (kg BODs « d) , R ILER AL ¥ HHY
2fF., NMWARSIE, XFRFEKEENEY.
2.4 EALR RE5EWHBRE.HRER N EEL
L34

R ANNETARXBEHSEN 1. OL/min, F
Fhi4e 6mm, Ko 242h 715}, 25 EALR iR
BERIEXRSYMEREEFIRELEAEE
1K DAL K, L K% = % PSB M &K 1# ik
23 G IR IE K IETT R ERF RS

F 4 EALR 5545k %KW PSB ItL R

RFE T EALR EHEERE P 2% 4 vk
R EALR - Sl R+ 34k
IZHS B ERBTE RBHE FelRVRE HFE
B b2 & ZAR O | REHRHE PSBIR 4B
BEK BRAE B K A EEKE T ALEK SRR B K
#7K BODs(mg/L) 2750 <500 5000—5500
HRT(h) 12 4—8 11
DO(mg/L) <0.1 2 0.28—0.6
pH 7.0—8.3 6.7—7.5 6.0—9. 0
RECC) 25—30 20—45 25—35
BOD5/CODc; 0. 50—0. 56 . 0.40—0. 44 0.50—0. 55
MLSS (mg/L) 1510 1500—3000 5000
BOD; HBRFE (%) 92 85—95 91—96
A HF (kgBODs/m3 « d) 5.50 0.3—0.6 10.9—12.0
54 i (kgBODs /kgMLSS + d) 1. 68 0.16—0. 32 0.91—1. 06
1582 %K (kgMLSS/m$ « d) 3.0 4.5—9.0 10.9

25 MR & (m*/kgBODs) 65 45—60 272—375

EALR ¥ 5 1% ¥ 15 8 3R A B , S A 4500 F
(DEALR 37K BOD; ¥k B 0] & ik 2750mg/L, 7] B
FRKEGVBALE, TiEkERE—RTF
REBTF 500me/L, R 46 I F 50k BE A5 HLIBE A B
4b38 ; EALR #3441 529 %, B 46 ke MLSS 4§
H %88 BOD;s 15 t15 JRvk ) 5—11 4%, i e

IRV 2% P Y5 U8 (MLSS) ¥ BEAE ST, 15 B V5 T8
BEMHANYEER T EETRETHER
H. W% 4 FEH,EALR I SHBREZET
EHBREN R, B T EALR PR T d=
6mm B, R T T Kufl. BIEE T AFHBH
B, N b B LR Y T EEMHFFE



<10 7

.

¥ EALR 50418 PSB i AH I, Kt #H
SR . O EALR Y AR, 2R EEY
1.6—1. 8 f&; @EALR X FRE MK, HIURKE
R 1/6—1/4; @EALR A —NMEHFEFHE
REEM, TTMRAE 4 NMFSAHE 1 AMRSERE
BULEAR,.F VL, AR EHE,

AR = Vl/(%mz”w - 60) I EEKZ
EALR SMEFRE W IEFR AT AV HR Y
HHEEWE M, d HTEFEHB M), 0 HIB
EWMEBRBAENWREE (/s), HELERIER
TAH v=>5h. E/KTE EALR {2 & B [A] HRT 4
12h, B BEAK TG RA 2. 4 AN BA . X FE IR Ay 32
ARFEHRIH B SEMEKEEEER TR
B . EREKMEHZEANESI RS EHE
BRETESONE, THTHERE.RETEY
HE, MZRYBAREENT 8% EY
8,581 T EALR bR A B ER . XIE
72 EALR R FH Ak 2 Mor L p R RE.

WERIREEVLE K BOD ¥ [k 7L Y%
BB - B A KB EIBIER, TR LB
BREBEFNEYL TEREN B &
KEHFHERS , REFKPE SR AV,
BERETNEFRESE RTESRSFEY
B, BT LRRE, RELBEKEAE EALR §
BREHRSEZGTHEUREERER, RS
LFEKRIGE R

B o

15% 2 88

3 ik

(DEALR E R4, B HHESK 120 ®H
CODc.,BOD; , TN TP #] % BR ¥ & F T E A4,
TP M EBRER ARG ITEERBEKF.

(2)EALR MR ESKBR P, FREANE
WEEHTREH 28%.

(3)EALR H M A A MR T IEESRE
L% A% PSB 35, 51 E 1K 5—11 51 1. 6
—1. 8 f  EALR RyAbTE IR M 10 T B2, A5 BT BB
I REE A E, TSI R AR, LK R
. H SCP =& Z ¥ 0. 59kg (cell) / (kg BOD; »
O, AENFHAMERRE.

(4)PSB HRRIE L1 R B MU B RE 7E EALR AU
BN E REREERE R, AN RIERRE
A LI BE . fn4% EALR 5 PSB AH45 & 5 A BRM
BKERLERS, FHTFERA R ERELY
W& H R,

% 30k

1 Chen N Y et al.. Biotechnology and Bioengineering. 1987,
| XXIX, 414—420
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Analysis of the Effects of Biofilm Thickness on
Fluidised Bed Bio- Reactor (FBBR ) Performance.
Zhou Ping et al. ( Dept. of Environmental
Engineering, Tsinghua University, Beijing
100084) ; Chin. J. Environ. Sci . ,15(2),1994,pp. 1
—5

A mathematical model of fluidised bed bio- reactor
has been established and a large amount of
experiment has been carried out to verify the
validity of the model. The analysis of organic matter
concentration profile in biofilm and the effects of
biofilm thickness (& = 30— 400um ) on biomass
concentration, effectiveness factor, effluent quality
and the degradation rate of organic matter have been
conducted in detail. The results show that the
maximum organic degradation rate per unit volume
of biofilm is 0. 52kg COD/ (L « d) when influent
COD is 530mg/L and the optimal biofilm thickness
is about 180um in the experiment.

Key words: fluidised bed bio-reactor,effectiveness
factor ,biomass concentration,biofilm thickness.

Study on the Treatment of Monosodium Glutamate
Processing Wastewater in an External Air Lift
Reactor. Cheng Shupei, Cui Yibing et al. (Dept. of
Environmental Science & Engineering, Nanjing
University ,Nanjing 210008) ; Chin. J. Environ.

Sct . ,15(2),1994,pp. 6—10

The biotechnique of external air lift reactor (EALR)
was used for the treatment of monosodium glutamate
processing wastewater to produce a single cell protein
(SCP ) with Rhodopseudomonas sphaeroides The
removal of BOD; was 929% under the following
conditions ; BOD;, 2750mg/ L in the influent; K.,
242h' ;HRT, 12h;and the concentration of charcoal
particle as a carrier, 10g/ L. The species of
microorganism, R. sphaeroides ,has a protein content
of up to 67. 2% and a coefficient of SCP yield of 0.
59kg(cell )/ (kgBOD;s; « d). The process has a
biological load of 1. 68kg BODs/ (kg MLSS » d),
which is higher than that either in an activated
sludge process or in a PSB 4-stage system.

Key words; external air lift reactor,
Rhodopsendomonas sphaeroides , monosodium glutamate
processing wastewater , BODj; , biological load,oxygen
transfer coefficient,single cell protein.

Reclamation Treatment of Chrome Leather Scraps
IX. The Molecular Weight and molecular Weight
Distribution of Collagen Protein. Jiang Tingda et al.
(Research Center For Eco- Enviromental Sciences,
Chinese Academy of Scienses, Beijing 100085);
Cha. J. Environ. Sci . ,15(2),1994,pp. 11—14

The molecular weight and its distribution of the

collagen protein were determined with a water-phase
gel chromatography (WPGC). The collagen protein
was seperated from chrome leather scraps under
different reaction conditions. In WPGC, distilled
water was used as solvent,containing 0. 02 %NaN,,
and dextran with a broad molecular weight
distribution as standard. In the designed reaction time
and pH value range,the number average molecular
weight (Mn) of collagen protein was below 4000,
and the molecular weight distribution proves to be
wide (d=Mw/Mn=3. 19—8. 35).

Key words; chrome leather scrap, molecular
weight ,gel chromatography.

Assessment on the Biodegradability of Organics in
Municipal Wastewater and the Measures for
Controlling Its Refractory Organics. Huang Xia,
Zhang Xiaojian et al. (Dept. of Environmental

Engineering, Tsinghua University, - Beijing
100084); Chin. J. Environ. Sci . ,15(2),1994, pp.
15—19

The organic compounds in a municipal wastewater
were analysed by using GC- MS method and the
biodegradability of the organics was discussed by
calculating the first order reaction rate constant K,
(207C) for each of the organic compounds present
in an aerobic biological treatment process. The
results showed that 38 and 16 kinds of main organics
exsisted in the influent and in the effluent,
respectively, of the aeration tank in a municipal
sewage treatment plant. The wmain refractory
organics were found to be dibutyl phthalate and
diisooctyl phthalate. Their effective control should be
made by strengthening the pollution management at
solrce or carrying out a pretreatment of wastewater
before discharge into the public sewerage system.
Key words ; GC- MS, biodegradability , municipal
wastewater ,refractory organics.

Inhibitory Effect of Zinc on Anaerobic System and a
Comparison with Other Four Heavy Metal Ions.
Wang Jusi, Zhao Lihui et al. (Research Center for
Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085); Chin. J. Environ. Sci . ,.
15(2),1994,pp. 20— 23

The inhibition of zinc on an anaerobic biological
system was studied. The results indicated that no
effect was observed when a daily addition of zinc
was less than 40mg/L,and a significant or serious
inhibition was found when a daily addition of zinc
was 70mg/L and over 109mg/L, respectively. In a
comparison, the inhibition of five heavy metals to
an anaerobic digestion can be ranked in a decreasing
order of Pb>Cu>Ni>Cr(VI )>Cr( § )>Zn,in



