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Experimental Conditions and Reliability Analysis of Results of COD Components
LI Zhi-hua, ZHANG Yin, HAN Xing, YU Ke, LI Ru-jia

(Key Laboratory of Northwest Water Resource, Environment and Ecology, Ministry of Education, School of Environmental and
Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)
Abstract: The present study attempts to use SF(OUR, /OUR_ ) instead of S(0)/X(0) as an index of optimal initial conditions for

determination of COD components by means of respirometry, thereby simplifying the measuring process and the operation can be
automated. Further, the ratio of COD consumed by the growth of biomass can be used for the reliability assessment of results.
Experimental results show that, experimental conditions for obtaining good results as follows; (Dfor samples that composed of a large
amount of easily biodegradable components(e. g. , synthetic wastewater made by sodium acetate) , SF should be in the range of 2. 8 to
5.3, and the ratio of COD consumed by growth of biomass should be less than 30% ; @for samples that composed of both readily
biodegradable and slowly biodegradable components(i. e. , typical domestic wastewater) , SF should be in the range of 5. 8 t0 6. 4, and
the ratio of COD consumed by growth of biomass should be less than 30% ; and for samples that composed of a large amount of slowly
biodegradable industrial wastewater(i. e. , landfill leachate) , SF should be 15 or less, and the ratio of COD consumed by growth of
biomass should be approximately 40% . Therefore, when respirometry is used for the determination of COD components, the optimal
conditions in terms of SF increase with the complexity of carbon source.

Key words:COD components; respirometry; sodium acetate; domestic wastewater; landfill leachate
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Fig. 1 OUR curves under different S(0)/X(0) conditions
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Table 1  Calculation results by adding sodium acetate as RBCOD
S(0)/X(0) 0.02 0.04 0. 06 0.10 0.15 0.20 0.25
SF 2.8 4.3 3.6 4.2 5.3 3.5 3.9
KA FE COD/ R R/ % 3 7 7 18 32 36 46
FHiE RBCOD/mg-L ! 22 46 69 114 307 229 286
52l RBCOD/mg-L ™! 27 47 66 92 284 178 134
RE/ % 16 3 4 19 7 22 53
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THFE COD A m iy AT K ZE 46% .

PR X 5 A= W e e et A8 v R K B, T 4 o
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SEE.
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X(0) k0. 45, 458 a0k 2 s,

FE S OUR SHtH] ¢ i £ AU 5 HT5 K A
R EAEE RN 7. 57T mg- L' AR (1)

| EMERRIOE R
Deg — 1= YH

Arfr, COD,,., B WY T B COD; Y, 7% &
i, BUIEI 0. 67

COD

I
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Fig. 2 OUR curve of domestic wastewater A

AR A IR K A ] AL f# COD,,, hy
103.23 mg-L~". & 2 frzm i £ ok h 308 i
SBCOD B 1)°F- 15, 1 A2 AR PRtk A P9 U5 5 9 o Bt
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N Z 0. 06 B, RBCOD AYIE N+ 233 Ky 57, 54
mg-L™", 5 B8 #E B 0 & 50 mg-L7" 3T M, 3 B
RBCOD (Y25 51153 nl 5, iLh) SF 76 5.8 ~6.4 2
6], Rl AE K JH #E COD (5 A9 He(E B 7E 30% LA
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- " 3 H HAKB EkC ke Tk
= 25
) [ SF 6.2 10.9 14.4 25.2
& 20 | % .'.. M COD/mg-1"! 130 232 705 755
5 sk - 2RI FRE COD/mg-L" 0 0 0 50
- " % RBCOD/m;g;L’l 27 118 339 402
10 - Ta ¥ ok wK ,
. e SBCOD/mg-L"! 24 200 383 639
St . *x HERIEE COD/ AL/ % 17 30 39 56
% x ¥
0 1 I 1 1 RBCOD/ i COD/% 21 51 48 85
0 3 6 9 12 15 - N
SBCOD/ & COD/ % 18 90 54 85

B3 [isk A RSN 100, 200 mg-L ' #Y
RBCOD /5#] OUR M £
Fig. 3 OUR curves by adding 100, 200 mg-L !

RBCOD to domestic wastewater A

N. HE S(0)/X(0) M 0.6 Hmz 0.1 B,
RBCOD 4 4 167 mg-L™", 1X 5 SZ BRI il & 50
mg- L~ A8 KRS FIH RBCOD 1154 45 1 AR 1]
5, B SF gk F] 7. 3, A K WEE COD AR
{60 49% . [AIFE, 24 S(0)/X(0) 4 0.02, 0.04 Al
0.06 I}, 3 Fh 24T SBCOD HHZEA K, FIHSLBRIE K
Y SBCOD A 99 ~104 mg-L™". T S(0)/X(0)~ 0.1
i, SBCOD HH445 5y 43 mg-L~", B S /N T 52 Br %
JKAE, ISR SBCOD B3 45 A AT 4R

F2 MiSk A RIOAREREZBNMITEER

Table 2 Calculation results by adding different concentrations

of sodium acetate to domestic wastewater A

S(0)/X(0) 0.02 0.04 0.06 0.1
SF 6.4 58 62 13
R MR COD/ Y/ % 14 17 33 49
B COD(JEK + ZBR4N) /mg-L~" 106 156 206 256
ZIRANTTHER Y COD H/mg 17! 50 100 150 200
RBCOD/mg-L~! 45 102 156 333
SBCOD/mg-L " 99 104 103 43

MNITA] LAty X6 T2 A B g RO 2B R e )
JFIE Y K B, SFOTE 5.8 ~ 6.4, HAH I Y A K AR
COD (AW H AT AE 30% LAPY, HY I 32 0]
R 5 K H ) RBCOD A4S SR MER I .

FFVEK A BRI EEE, B 55— 115K B
MBI B VW C B 5y AT b, 25 RN K 3
iR,

FEAETE TG K B A2 g0 T AT HER B 15 U Y
MLSS Fi5/K 1 COD, it A — a2 AR 75 8 A5 7K
o REES SFAE T oA R EA GG, St
AT, S SF R 6. 2, A WIHFE COD (54
Yt E R 17% B2 R mT Sk .

M5 7K C BB DRI, #F K & A 5 e B wE R
&AL, Ko LT R A T R T /N4
s B A K FEXFTE K C PR HT Y S 5
i1, RBCOD (£ COD 7334 51% F1 48% , Ui WH P
K RBCOD Z5 L, 1T 45 5 nl &g | bt SF 7E 15
DAY, AR THFE COD (AW it LU (B AE 40% A4+, T
1E756 C 57K ¢ A 50 mg-L~'COD J5, 5
Hi i RBCOD 34 & AH % 50 mg- L~ iR 252 25% |
FRUPHEZERATRE Ui SF C 3Nz 25,2, H/AE
KIHFE COD iAW LU AETE 56% .

PR T 205 K G SE B4 25 45 Hh e 2815 7K
SF 7E 15 247 AR i, AR IHFE cOD A4t
{EAE 40% VAP, Hy P W vk 00 i 11 50 40 %) 02 K P i)
RBCOD (145 S Ewf 1 5.

WL BT 3 FORTEIK BT 45 5, kB 2 TR A
HlATE K | IR IE K AT 1835 7K 1 S 3 Fl B ik
USRI b TR T, X 0T BB 5 T K A R
il R A K

[ & BLEE 3 i EFXTE K C A9 3 IR SE 5
SBCOD % % 2% FE 1R K. Mathieu 257 14 &5 . %
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IR AL RN ) S N = T e I T N E Y RS e e
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