Mo TOF2 3¢ 4R 5(3).235—240, 1989
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e e, SEEEAFRE,
i A R ZRPI AR fREEAZ R
A BERB—-NEEEE, REER,
FEwi, MEEEERBODEZ AL, &k
iR t:, BB EMRENBODHE N
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BB H T

(—) HEAERE

S ¥ I ANEE 3 (Hansenula anomala)
SIS SRR S HERFT (FELO36)
10om}, HfE 2g, EHHAPH, RICHEHE
HEKE20ming BREBRFE (g/L) H
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MgSO,-7H,0 0,25, 60% #Lag22,5ml,
FE KRR R, KERTpH5.0, 121°CH#
ﬁ?ﬁﬁ30ming
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i CGEBER, SaSEm o BE
B —E RSB B RE, &
ORI FRRBENRREA, REEAR
H-—EBODER R EE K, AEHRE T
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Mo SEHLAR D AR AR 1L RSB AR HI
FCY- I Hidff, SHAgB, PbEHE,
W (BEERh i) FIFEPH R (25um
) AR, MAYIRENAEFNVIEET,
BHRAMNBERERBBERE | 5k
ME (V=1,72ml) WRYHEEE,
PIsE ot HRE PSR IE . W
M. THRNEBALEREAHS TR
B LI P LG RIS 3 mm i) )
H, BEREEEIMER L(E 1),
MRS E THRERES LT £ 4.
(1) HTHSERFN, BRETES;
1) WERKEEHER.EFHEE(3)
PR BT, RERB RIS REEH
ATEFRMBEEETERENRES.

(=) BODHIEME R BT

2 YBODHRAI I E Hife . HER
AR EE AR R E TR SER, Sk
BAESR, AP ES0.M%0, R)5HE
T R R D — R B AT N RARRE R,
WoEnt, MEETHAEREANER, &
B3R W—E 0 i SR R R BT B
E, SFEESHIRPREERT S IR
T BN e N R B R SRR

W FEHE RGN, ERANRENRLE

H (B8R . ENEU—ERENEIY
JRIT ANFEERE, S AP I B 40 B v s 0
AR, R, HRPEGEERA L
EEEER, ERARETH THE, BT
FHEMEYBTHERTIF 4 R — &
B, MEVRABLI—EREREIH
THE, HETFHEERNERE T E ¥ F
g, H—KEBRERNREE, WERZE
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Fig.1 The structure of BOD electrode
1. 5{%Lead 2. FifiAnode 3. W1 HElectrolyte
4. L% BBiomembrane &, FFWMBPeep glass 6.
W& ERPeep glass fixing nut 7. #SInterior el-
eclrode body 2. #F #Teflon housing 9. HHECa-
thode 10. # M ZSample Chamber 11, 3| M &Sa-
mpling lube 12, EjF B ESilicone washer 13,
T4 B E Stainless steel washer

B2 BOD&&ENEHEH
Fig.2 The flow Chart of BOD measuring system

1, EHEBAr pump 2. ERAEFHThermostat wa-
ter bath 3, #iFBeaker 4. EBRE® Silicoze tu-
be 5. #ERMicroperisialiic pump 6. BOD &1
BOD electrode 7. EEH B MSuper thermostat
waler bath 8. HAEHPFHIERUAWC-100% Poten-
tial difference recorder modelXWC-100

%k 5 4

(=) R &A@ E
1. EBEATHARM R B, ARG
FHMAHERE, Tl g, 4R 0B
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3, BENE, 7£37°CH, BODHLIRA TR
EEE, BT 20—35°CHEmM, R
AL+ 1°C, LSRR EEaERE
3%Et, BHERERTSERERN. X
BE BRI MR IR 20C, MRRIR
e u AV B A R G A IS M, B X R AR
Rt /AN, ARSCBYEUE Sl B IR E J925°C.

e %0 5 a0
H{°C)
W BN EEER

Fig.3 The influence of temperature on ihe re-
sponse value of BOD electrode

2. PHEXTHBMINMN ¥ W, R A
0.01mol/LEkR: 2 GCARRMEIE W, HEAR
[ DH i HL AR W R AE L . A4
w1, 7€ pH6,2—6.5 B, HLARAY W N{E &
*o BTHEHENEBODY, PHEHR
H(7.0, 10 ELpHZET, 0 b F X M MR A
%, MAEBAFEEK, FRTRER
SRR, WeHT, 08 fTIE .

t“i' /ﬂ/oéd\\
Siit

E:U 7&'} 5‘,’\)
pH
B4 pH¥ duskm B
Fig.4 The influence of PH oz ihe response
valye of BOD elecirode

SIS Y PNk Ll A ob: A
F 1 RTR, PO BTHRETRE W
BLAR N R TR, 4T3 €, Imol/L B, HL¥E
A (b (L ATT T 5 o 25 AR Sk B R TRy
RPGE RIS E R, THRRSENN,
HO0.01mol/L ELjlh i ik % [ BB Bk (
i, R BT 0. 01mol /L,

21 BTFREMNABESENER

Table 1 Thke infleence of ion conceniration on
the respomse value of BOD electrode

(POY7) (mel/L)

¢.01 0,05 ©.10 0.15 0.20

Al 54 81 0 73 T

(PO%'J(mol/L)‘o.zs 0.30 0,35 0,40

Al 66 61 59 58

Ay TR IR E SO AL AR M) R BT
RIS IRED, UNCRRER T 3 %,
5 R BRI R IF A5 9. T 4 (NH,).S0,
S L %, MAIXEFZEEEME. 72,

GREFE1%ZE 4 %) » ATFHERHN

THLE BT ZH 8 Tio KA E SRR
T E LA (NaCl BB Rk r R
1000mg /L) , ¥ (NH,),SO, REHFT
6 %o AR5, FTELARHLI T ENEmLE
Y, AR REREERASN, T8
R B B 1 R UM B I,

5. HEFEBTFXNBODHLEM RN,
hFE 2 A, FTERESH E SR B
T, HikERRTFALAESERE SN
{8, X HLAR W B R M K o

6. TR ZE i B R PRI P R AN
WA R R R AR, EBGREN
40m1/hf B fi R R (RS0, 5 MR B 85,
135, 195ml/ WA = S ML L FHE

(H5), BRgRoml/hE, REEE
Bk, Az LMt &, MERN
BEIR /N, SRR, EXGEE 40ml/h,
(2> HEM WEH A
HLIR IR R 2R 1 R BRI 45, RIVER
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Table 2 The influence of heavy melal jon on
the responte value of BOD electrode

EeRET | wlmy | EANREE A RE
Heavy metal |The response The maxmum allow-
ion of BOD ele- able cone.during the
ctrode (%) | biochemical process
| Cmg/L> o
Fez* | 95.6 2.6
Mn?* | 100 : 30
Cu?* 94,1 0,5
Zn?* 105,9 50
Cr3* 94,9 @
Co?* | 92,3 Vs

B RE TFHRESR50mg/L The conc.of heavy
melal ion lisled hera are 650mg/L

PAR I T E& M # -+, mBOD % 20mg/LAIGGA
R, MMM Yoo

The response of BOD electrode to GGA solu~
tion with 2omg/L. BOD value, in which no hea-
vy metal ions are added, is regarded as 100%

L L i i !

0.10 0,20 0,30 0,40 0,50
Clmmoaol/L)

B 5 By 4R I I

Fig.6 The influence of liquid flow rate on the
response of BOD sensor
#&Liquid flow rate (ml/h),©105/A135185@40

BRDSEH—ABREENEE, —1F
IBODEE LA B ML R ERE, A
B 0 B— I 4 B B SR B T4 B 48 4 2%
%aﬁmﬁAﬁ%mﬁmﬁmm%ﬁWF
bk LRI,

1. ELAR X Fhad AL R G i R
—AEFRIBODRLAR, F7 3% S0 B2 2 7
M, WIRREENE S, AER
—IREETF, WA IR R
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AT b fEERE T I 20Fh 26214y

R, R A EHREETH0.4mmol/L,

16\3%7: ZA4 BB B ZE b A & 4

L CGEB) , BfEE—Emy, R
® 3 BODERMEBERMIAN

Table 3 The response of BOD electrode to vari-

aus &ubstrates

wm o farl B Al
REUrca 56/ MGlycerel 39
FRBMMalic acid 7|% &8 Glutamic acid |ios
HHlAcelone 0| Z M Sodium acetate | 56
FTH?n butanol .. | 80|Z ¥ Ethanol 72
&= @Adlplc amd 18' ¥ B # Citrie acid 15
1 B/ B Mannitol 34iﬁ # ¥ Glucose 74
HHARGIycin . 02 JLEHSodium lactate 7g
a- B ZMo-keloglu-| 268 WSucrose 40

laraie
Z2¥HMalose 34 PifBR 1 Sedium  pyr- 49
1l $¥Lactose 5 uvate

A TR Y. (LT, M

HERLIE KIYBODE,

L;a‘@mﬁmm@%%mm@% %

Wz 7 4004 BN AT R e 1 74 M

B9, SRBRRLL R IR K R B b

Y, ERFIFE L. BE 4 SIERTRE
* 4 BENARERBNHE

Table 4 The response of BOD electrode to
sodinm pyruvale

WHEHEE
Conc.of pyruvatoj ¢.1 0.2 0.3 0.4 0.545 0,91
(mmollL)
T - 777{77 —— e s e -
Al | 14 27 38 50 58 63

A, WTiES
HISEFRHr =0,9995, FAIFHEES =0,60
N-2=2, 0=0,01, HHERHKE
=r =0,890
MW WP, ERHRE Al=2,.5
+1190CIEEFER Jy 0.1~ 0. 45mmol /L,
3. RLEXL,DIBANE R, A
s B A R XL, DS ER IRy 2R 1
BRFIFES . BUELIBEHTHETA, |
VRGRAy=1,30+87,0x, HEH M X
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25 AHRMNLDARANME
Table 5 The tesponse of BOD electrode to L, D sodium lactale

LNk
Cone.of sodium lactate (mmol/L)

0,084 0,18

0,82 0,48 0,64 0.98 1,28 1,44

Al |s'12

3z 19 g3 a7 114 122

¥, HARAFRERY
N-2=6, a=0,01=r=0,834

U =W = 0,998, Bk Hl
X
MW BREEESRF > |6 & 15, Al =
1,30 +87,0(C)

FIERSEHFQ=(1 ~r?) lyy=55,7

g

g S=,/ 2, =3.05,

F0,064—1,3mmol/L,

4, RUIRXIRMEEK GGA K [V,
BODRL i 5 4% I R AR SCE: B & BB
Ko WIRMTAI0.01mol/ L i kR 28 v W 5
HFENHEE. AERSPIRHARE—
EBODMERGCATR K, WENHKIE I R
6 Fr e

t I EoFor oy T3] o
Table 6 The response of BOD electrode to standard wasie water (GGA solution)

BOD (mg/L) .‘ 5 10 15 20

26 a0 36 45 60 55 4] 0

Al { 15 18 28 40

48 60 63 a1 a8 a9 a2 88

EIRBIE I B 7 M r=0,955 (B
Mg/ BIR B RHy=3.11+
1.763x, HIAI=3,11+1,763BOD

N-2=6,a=0,01, BEf{EREHEY
=r=0,834,
ARG, HIEAKKBODE TRl
ER I, RATSLAE AR Bed B AT
W

5, BODEHLE AT BEKIE M SLFRiE
Ul W/KBODEIMIE . A B4R 59 B I 1
W48 HCODc, =70,13mg /L, {4+ BODZE
7 —35ppmx (], MIHAE W BE
HB1,5,7, &RA%MBOD, WiELHR
Jod.3mg/L, TIRKKERE, HEEH
RLAR #1845 - BODy, = 4,0mg/L,

(Z) BODH % ¥ Rk B 3¢

1, HRAEEE. AR ERRE
BRE, BREFMREERT, FHER
W2 BOD{E Fy20ppmp GG AR i, ik

FE (R T [EIVE R Py, PR ORI M 1A Bz

18 55 5 — R A BB B PR R R AR
MIEmEbE. HIE 6 ZREM, BEMES
SLRGHINIRE, B4 HITFAEIT0%,
HITRBARARE S HRIE, Bk RRE
o
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Relative response of
the BOD electrode()
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—
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Time(duys)

He HBENERE
Fig.s Repreducibility of BOD elecirode

2, HEBEMEGERARBE. FHRENF
wRE—FL L, FEENER, REE
HREICEL, BMEFIT 3 K E
#, 7AFRERMA pHT, 0, 0.01mol/L ByR%
BRERIN UL, TR R S TR i o R A
2 YR AEE KA, ENRER E N
it W0 B A VT LAY B B S B R
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3. RURMIWEEF: J13—15ming TR R AR AR YR B0 1) S AR R

4 MRABEWEEE: H1— @R, EHERN RSB E KB

45mg /L WoRo WRRIRET B & B, BT, H
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THE STUDY OF BOD ELECTRODE MEASURING SYSTEM

Li Yourong  Chu Ju
(Department of Biochemical Engincering, East Ching University
of Chemical Technology, Shanghai)

The biochemical oxygen demand (BOD) is one of the most important and
widely used parameter in the measurement of organic pollution, The determina-
tion of , BOD by conventional method takes 5 days, which is too long and com-
plicated for the use in process control, In this paper, a microbial sensor con-
sisting of immobilized veast cells (Hansenule anomale) and an oxygen electrode
was eleborated for the estimation of BOD, The structure of electrode was delica- -
tely designed and a flow-through measuring system was set up in this study,
The response time of the biosensor is within 15 minutes, Alinear relationship
was observed between the current decrease and BOD of the sample soluticn(GGA,
model waste water) in the range of 1—45mg/L, The storage life of the sensor is
more than one year, The relative standard deviatoin is less than 6% at concen-
tration of 20mg/L BOD,
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Mijcrobial sensory; BOD sensor; immobilization
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