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Effect of bromide ion in water on chemical oxygen demand determination
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Abstract The effect of different concentrations of bromide ion on chemical oxygen demand ( COD) deter—
mination was researched to dicuss the correlation between the concentrations of bromide ion and COD. The results
show that the bromide ion contribution to COD, values increase as the concentration of bromide ion increase.
When the concentration of bromide ion is less than 200 mg/L the contribution of unit mass bromide ion to COD,
is larger than that when the concentration of bromide ion is larger than 200 mg/L. When the concentration of bro—
mide ion is less than 600 mg/L there is a good linear relationship between COD,, real values and the COD,
measured values. However when the concentration of bromide ion is larger than 800 mg/L there is no linear rela—
tionship at a given bromide ion concentration. The influence of bromide ion to alkaline COD,;, measured values is
not significant with little correlation relationship at a given alkaline COD,, real value. Acidic COD,, measured
values increase as the concentration of bromide ion increase with a good linear relationship at a given acidic
COD,,, real value. There is a good linear relationship between the real values and the measured values of both a—
cidic and alkaline COD,,.
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6Br~ +Cr,0” +14H" —3Br, +2Cr’* +7H,0
(1)

1 COD
COD,
Fig. 1

and COD, measured values under a given COD, real value

Relationship between concentrations of bromide ion

1 1
Table 1 Graphic symbols of Fig. 1

and their corresponding meanings

RZ
CoD,, 0 mg/L 0.9964 0.9367
CODg, 0 mg/L 0.3871 0.9404
COD,., 30 mg/L 0.7423 0.8991
COD, 30 mg/L 0.5269 0.9786
CODg, 80 mg/L 0.7423 0.9518
COD,., 80 mg/L 0.3819 0.9775
COD, 180 mg/L 0.6598 0.9489
COD, 180 mg/L 0.4565 0.9695
COD, 270 mg/L 0. 8050 0.9672
COD¢, 270 mg/L 0.2871 0.9927
COD, 490 mg/L 0.4562 0.9462
COD,, 490 mg/L 0.3104 0.9880
Ag” 0
Ag”

Ag”
o Ag”
AgBr Ag”
0 ~200 mg/L
COD, (
) 0.7337 mg/mg 200 ~ 800
mg/L COD,,
0.3917 mg/mg .
COD,
COD,
. Ag”*
COD,, o
COD,
COD, o
COD,
COD,
o 0 ~200 mg/L 200 ~ 800
mg/L COD,,
(3) (4 °
Y, =0.7337X +0.9615C + 18. 412 (3)
Y, =0.3917X +0.7668C + 167.55 (4)
Y, 0 ~200 mg/L COD,
(mg/L); Y, 200 ~ 800 mg/L
COD,, (mg/L); X ( mg/
L); ¢ COD (mg/L) o
(3) (4
COD,, COD, o
10 12 16 (3) (4)
COD,,
o COD,,

COD,
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2 coD,, 3 COD,,
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Fig.2 Relationship between COD, real values and °
18
measured values under a given bromide ion concentration COD
COD,,
2 2 CODy,
Table 2 Graphic symbols of Fig. 2 o
and their corresponding meanings coD,,
R KMnO, MnO, /Mn**
Br~ 0 mg/L 0.9944 0.9999 (0.588 V) Br/Br (1.087 V)
Br~ 50 mg/L 0.9010 0.9860 KMnO4 R
Br~ 100 mg/L 0. 8489 0.9441 COD\4 19
Br 150 mg/L 0.8386 0.9926
Br~ 200 mg/L 0.8389 0.9691 .
Br~ 300 mg/L 06775 0.8875 . . coD,
Br~ 500 mg/L 0.6068 0.7943 19 R CODM
Br~ 600 mg/L 0.5816 0.8370
Br- 800 mg/L 0.5137 0.5663  COD,
2 0 mg/L
R 1 COD,,
COD,,
COD, N
17
coD,, coD,,
; coD,,
coD,,
o 800 mg/L 3 COD,,
coD,, . con,,

Fig.3 Relationship between concentration of bromide ion
and alkaline CODy, measured values under

a given alkaline COD,;, real value
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3 3 4 4
Table 3 Graphic symbols of Fig.3 Table 4 Graphic symbols of Fig. 4
and their corresponding meanings and their corresponding meanings
R
R
Br~ 0 mg/L 0.9917 0.9972
CODy;, 0 mg/L 0.0049 0.5607 Br~ 50 mg/L 1.1915 0.9967
COD,, 3 mg/L 0.0096  0.9813 Br- 100 mg/L 1.2124 0.9985
CODy, 5mg/lL. 0.0039  0.3841 Br- 300 mg/L 1.3238 0.9920
CODy, 10 mg/L - 0.0047  0.7587 Br " 600 mg/L 1.2485 0.9728
CODy, 15 mg/L. 0.0115  0.8753 Br~ 1 000 mg/L 1.3407 0.9857
CODy, 25 mg/L 0.0045  0.6365
CODy, 45 mg/L. 0.0160  0.6557 2.3 COD,,,
CODy, 55 mg/L 0.0181  0.6733 5 COD,,
COD,,, ;
CODy, .
MnO, /Mn** (1.49 V)
CODy, 4. Br/Br~ (1.087 V)
4 COD,, . COD,,.
COoD,,, ; CODy,
CoD,,. o (5)
COD,,, .
CODy, o Y = 0.1140X +1.0288C +1.0138  (5)
VY COD,, (mg/L); X
(mg/L); C COD,,, (mg/L) o
CODy,
. 20
20
° COD,,,
COD,,, COoD,,,
4 con,, 5 COD,,
COD,,

Fig.4 Relationship between alkaline COD,,, Fig.5 Relationship between concentration

of bromide ion and acidic COD,;, measured
real values and measured values under

. . . . U. 1di <
a given bromide ion concentration values under a given acidic COD,,, real value
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5 5

Table 5 Graphic symbols of Fig.5

and their corresponding meanings

e
CODy, 0 mg/L 0.1119  0.9996
COD,,, 3 mg/L 0.0999  0.9916
CODy,, 5 mg/L, 0.1092  0.9970
COD,, 10 mg/L 0.1047  0.9992
COD,, 15mg/L  0.1169  0.9971
COD,, 25 mg/L 0.1271 0.9581
CODy, 45 mg/L 0.1164  0.9980
CODy, 55 mg/L 0.1256  0.9976
CcoD,, .
COD,,
COD,,
CcoD,, COD,, 10
mg/L
CcoD,, o 5
CoD,,, (
) 0.1140 mg/mg
COD .
MnO, Cr, 03"
(Cr,037/Cr’*  MnO, /Mn’*
1.33V  1.49 V) 1 mol
MnO, (0.2 mol) Cr,0;"
(0. 167 mol)
CcoD,,, coD,,
copn,, COD,,
3 5 CcoD,,
CcoDn,, o
MnO, /Mn**  Br/Br~
1.49V  1.087 V

KMnO,

10Br™ + 2MnO; + 16H*—2Mn** + 5Br, + 8H,0

(6)
COD,,,
COD,, COD,,, o
CODM" CODMn
6 o
CODy,
Fig. 6 Relationship between acidic COD,,
real values and measured values under
a given bromide ion concentration
6
Table 6 Graphic symbols of Fig. 6
and their corresponding meanings
RZ
Br~ 0 mg/L 0.9678 0.9977
Br~ 50 mg/L 1.0447 0.9938
Br~ 100 mg/L 1.0704 0.9976
Br~ 300 mg/L 1.1972 0. 8401
Br~ 600 mg/L 1.2409 0. 8585
Br 1 000 mg/L 1.3296 0.9544
6 0 mg/L
R’ 1 COD,,,
CODMn
CODWn N
21
COD,, COD,, ;
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