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Electrical Accessory Wastewater Treatment by Sludge Returned CMAS. Nam-Cheon Kim and
Si-Jin Lee*. *Deparfment of Environmental Engineering, Seoul Health Junior College, Sung-
nam 461-250, Korea, Department of Environmental Engineering, Kyonggi University, Suwon
440-760, Korea - Sludge Returned CMAS process was applied to treat the wastewater from electric ac-
cessory manufacturing company while this type of wastewater was usually treated by chemical process.
This result show that the removal rate of TCOD was about 70~80% regardless of hydraulic retention
time. On the contrary, the removal rate of BOD was abtained in a range of 77~92% depending on
hydraulic retention time. In order to remove more than 80% of organic materials with the proposed
process, the F/M ratio should be maintained below 0.17. In this case, the calculated value of organic
removal rate, Km, was calculated to be 1.26 hr', and the ratio of cell synthesis/total energy was 0.32
and 0.26 for COD and BOD base, respectively. The yield coefficient was calculated to be 0.242 and
the half velocity coefficient was 0.3 hr'. The value of endogenous respiration coefficient was 0.02 hr'.
The measured effluent BOD concentration, MLSS concentration in aeration tank, oxygen uptake rate,
and sludge production were matched relatively well with the calculated values using above coefficients.
In order to optimize the dewatering of sludge, the hydraulic retention time was recommended to be 15.
6 hrs. These results indicate that the wastewater from an eletric accessory manufacturing company can

be treated safely with a biological process.
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Table 1. Characteristics of the wastewater used in this ex-
periment
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Item conc. (mg/L) Item conc. (mg/L)
pH 9.8-11.6 ( 10.6) LAS 8.1-147 (11.4)
TCOD 256-409 (317.8) N-Hexane 327-550 (432)
BOD 78-176 (113.6) F 1.2-1.54 (1.4)
SCOD 183-340 (258.1) Cr 0.24-0.34 (0.29)
TBOD 78-176 (113.6) Zn 0.31-0.56 (0.42)
SBOD 64-126 ( 99.8) Cu 1.86-3.49 (2.53)
SS 51-248 (110.1)

AR 11- 82 ( 55.6)
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Fig. 1. The schematic diagram of the experimental reactor.
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Table 2. Summary of the operation results

Reactor A B C D

HRT (hrs) 5.40 7.89 15.60 30.80

SRT (days) 3.19 4.41 7.33 8.85

Q (L/d) 8.89 6.08 3.07 1.56
Aecration takn

pH 6.6 6.2 6.2 6.1

MLSS (mg/L) 2,644 2,184 2,067 2,041
MLVSS (mg/L) 1,983 1,662 1,527 1,375

SVI 21.5 19.4 19.0 18.2
Effluent {mg/L)

TCOD 96.2(69.7) 92.2(71.0) 76.3(76.0) 69.3(78.2)
SCOD 65.5(74.6) 64.1(75.2) 51.7(80.0) 50.7(80.4)
TBOD 25.4(77.6) 22.2(80.5) 15.7(86.2) 9.1(92.0)
SBOD 11.9(88.1) 9.6(90.4) 8.2(91.8) 4.9(95.1)
S8 42.2(61.1) 20.7(81.2) 15.2(86.2) 11.5(89.5)
Remark

S/W (mL) 485 396 250 217

F/M 0.25 0.17 .08 0.04
S/TE 0.224 0.196 0.139 0.081

F/M: kg BOD/kg MLSS day. S/W: sludge wasting. S/TE: syn-
thesis/total energy ratio {BOD basis). Note: values in the paren-
theses designate percent efficiencies.
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Fig. 2. Relationship between HRT and COD, BOD, SS re-
moval efficiency.
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Table 3. Effluent TBOD, SBOD and MLVSS obesrved vs. calculated
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HRT Eff. TBOD (mg/L) Eff. SBOD (mg/L) MLVSS (mg/L)

(hrs) Obs. Calc. A Obs. Calc. N Obs. Calc. A
5.40 25.4 31.9 6.5 11.9 14.6 2.7 1,983 1,682 301
7.89 222 20.8 1.4 9.6 10.4 0.8 1,662 1,491 171

15.6 15.7 18.5 2.8 8.2 5.5 2.7 1,527 1,244 283

30.8 9.1 11.0 1.9 4.9 3.6 1.3 1,375 1,358 17
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Table 4. Oxygen uptake rate

MLSS/ Total oxygen uptake Endo. resp.
HRT  Mrvss do/dt (mg/L-hr) rate
(hrs) (mg/L) obe. calc. (mgQO,/L - hr)
5.4  2490/1890 30.19 24.45 21.0
7.8  2710/2032 21.60 17.84 18.4
15.6  2090/1591 11.70 9.76 10.2
30.8 1960/1448 5.40 5.08 7.8
Total oxygen uptake Endo. resp. rate
MLVSS MLVSS
0.016 0.011
0.011 0.009
0.007 0.006
0.004 0.005
do K{(F,-F) 1/K(M,+ M)

de t B ts
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Table 5. Comparision of calculated vs. observed values of the sludge production
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