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A simple on-line measurement system consisting of a conventional peristaltic pump, a HPLC-type heat-
er, and a flow-through spectrophotometer is introduced for the determination of chemical oxygen
demand(COD). The system was configured such that the reaction mixture in the highly concentrated sul-
furic acid medium flowing through the PTFE reaction tubing was heated at 150°C and the absorbance of
dichromate was continuously monitored at 445 nm. The same oxidation principle as in the standard pro-
cedure was employed except the use of CoSO, as a new effective catalyst. To test the system, potassium
hydrogen phthalate was selected as a COD standard material. With suitably optimized reaction condition,
the applicable concentration range depends on the initial concentration of potassium dichromate in the
oxidizing reagent. With 2.0x10° M and 5.0x10*M dichromate, the linear dynamic range was observed up
to 400 ppm and 100 ppm, respectively. The standards in the linear ranges were shown to be completely
oxidized, which was confirmed with sodium oxalate or Mohr's salt. In all cases, the typical repro-
ducibility for between-runs was 2% or less. The proposed measurement system provides the valuable in-
formation for the further development of automated analysis system based on the present standard pro-
cedure.

Key words : on-line measurement, chemical oxygen demand, cobalt sulfate, potassium hydrogen
phthalate, linear dynamic range.
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Fig. 1. Schematic diagram of the on-line analysis system for the measurement of chemical oxygen

demand.
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Fig. 2. Reaction curves as a function of elapsed
reaction time with various concentrations
of K,Cr,0,. Each reaction mixture con-
tained 5 mL of 40 ppm COD standard
and 5 ml dichromate reagent and the
heating temperature was 150C.
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Fig. 3. Dependence of the absorbance on the con-
centration of CoSO,. The heating tem-
perature was 150C.
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Fig. 4. Dependence of the absorbance on the reac-

tion temperature.

b3S die) F3x 3t 5% A wHe ey
dAE Aoz HA¥ £ ek =¥, FEHAAM F
Azte ZFoid AgSOE AH33telE = FAMY An
£ Jehdgddd. geba, CoSO.& F2EFAEE Y 9
& Abs} wb-goll A<l S JE€-E Uk AL H
3t

3471d 2% &%

7hd &z of ot A3 &S AB R A A2
4] 160°C (o] Aol A A543 71d7]9] Ao L xplx
L5 A & +Y3dd. Fig. 4= 714
22t Z71E4E TR gol Frhete] b wkgo]
208 & & 5 9t 7HE 2571 o 60°C7Al & 5%°]
W o] uhgake] A PP, 2 F 100°C 742 = FAY
A ADE 12w, 100°C o] ddide gt A4
A3E Bl 150°C o)A dlM e ] o] 2] A H)
7t ddedl, 1AL AR 25 AEYr] W Eoldt.
wala), A FAel iy AT 150°CE A sted ¢
3t et

3.5 A 49 54

E Ao T3 on-line ¥4 AlAeA] & 5
e 29 dolee g ANPAE AziEs] 94,
5x10* M K,Cr,Q;, &9 A}-43}« 10-200 ppm2]
COD %% A8F #4 Aadd F9lslch. Fig. 5=
APl A=A wf§ APA o] & dlofel(1.5% o]
WE 9E 4 deke AS AR

K.Cr,0.0l &3+ KHP®| 43 uh-g-& K.Cr,0; ¢ 7%
7} &2 manie S dolA A 4] 249
At A Bgrl. o]72 K,Cr,0,/KHP ‘5547t &4
E gl whgol fralslche AL ouige}. B £
AFo A FAAR 4 A2 o] 7td A 3ke] 8%
o3tz A= sle AS KCr0,8 F=7} $¥3]

206

—

T 8]

YU

. 5. Typical recorder tracing. K,Cr,0,, 5x10* M;

4
1
i+

IT
{9

Fig
CoSO, conc. 3x10° M, H,SO, conc., 80%,
heating temp, 150TC. AUFS, 0.2.
300
L ]
N L ]
.250 .
200 - *
8
&
2 150 4
Q
a -3
2 K,Cr,0, :2x10 M
100 1 27277
' -3
COSO4 :3x10 M
050 4 H2304 - 80%
0000 T T T T T
0 200 400 600 800 1000 1200
COD (ppm)

Fig. 6. Calibration plot with 2x10°° M K,Cr,0,.
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Table 1. Calibration data with various organic compounds®

substance calibration slope intercept r
(AU/ppm-COD) (AU)

KHP 4.36x10° 5.44x10 0.9992
Ly s oo
sucrose .55x .96x .

sodium oxalate 4.54x10 1.50x10 | 0.9999
sodium salicylate 4.52x10 | 3.00x10 ) 0.9999
Mean 4.48x106 3.60x104 0.9995
(Std. Dev.) (8.38x10 ™) (2.00x107) (0.0005)

COD concentrations were in the range of 0 to 300 ppm.
The reagent carrier included 2x10* M K,Cr:O7 and 1x10° M CoSOx in 80% H,SOx.
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Fig. 7. Calibration plot with 5x10* M K,Cr,0,.
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Fig. 8. Comparison of calibration curves with KHP
standards to Mohr's salt. The data points
for KHP standards are the same as in Fig-
ure 7.
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