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A Study on the Wastewater Production and Treatment

Characteristics from Starch Process in Cheju

Mock Huh* and Yong-Doo Lee

Abstract

In recent years, the wastewater from starch process which includes very high
concentration of organic solids has emerged as a serious environmental pollutions
around Cheju,

Therefore, in this study we try to obtain the data for the characteristics of the
wastewater produced from each starch production process.

Based on sedimentation and biodegradation tests, the effectiveness of the
biological treatment is accessed.

The result from this study were summarized as follows :

1. Starch wastewater was produced 10~15m® raw materials per 1 ton and
wastewater contained TBOD of 20~25kg, this results means that treatment
method of starch wastewater was suited biological wastewater treatment
process.

2. SS removal efficiency was 50% in sedimentation basin for 2 hours sediment.

3. At this conditions, MLSS, HRT and F/M ratios are 260mg/¢, 14~17hr and
0.15~0.25, removal efficency of BOD, N and P were best condition by

biodegradation test.

* sjoka}stcy st s|orslsd T57}(Dept. of Marine Environ. Eng., College of Ocean
Soicences)
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Table 1. The rate of used water and discharged wastewater in each process

Process The rate of used water(%) | The rate of discharged wastwater (%)
washing 16 16
crushing 47 -
seperation - 5
Ist sedi. - 42
2nd sedi. 37 37
total 100 100

Table 2. The characteristics of wastewater and unit drainage in each process

Factory Process Rawf pH CoD BOD SS Dre:ipage
| material (ppm) ,,(E?,m,),,, B _(7ppm) (ppm) (m ,"toi)v

Ist wash potato 6.0~7.0 [1,600~1, 300 15~30
2nd wash 6.3~7.5 | 400~700 10~45

A dehydration 5.5~7.5 | 500~800 800~1, 600
after sed. 6.0~7.5 | 800~1,000 40~75
overall drainage 7.2 140~320 80
dehydrated liquor potato 6.1 16. 800 27,700 6,700 0.65~1.0
no protein liquor 5.5 14, 200 19, 500 1,200 -
flume 6.5 100 35 300 7~10

’ Ist seperator outlet 6.4 1, 600 2,600 700 8~10
2nd seperator outlet 6.5 700 1. 000 210 8~10
overall drainage 6.3~6.5 80 - - 15~20
flume sweet potato 7 80 50 420 §~17
seperator 6.1 4,900 2,500 2,500 6~17

C startch storage tank inlet 6.1 2,700 1,300 1, 300 -
startch storage outlet 41 700 80 80 2.6~3.5
overall drainage 6.2~6.4 1,900 - - 17~28
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Table 3. The pollutant concentration of raw and settled wastewater

Item Raw Settlled Removal Rate (%)
Temp (C) 5.6 5.9 -
pH 4.66 4.68 -
TBOD (mg/ ) 2686. 5 2149.2 20
SBOD (mg/ ¢) 1984 1761. 8 11.2
TCODcr(mg/¢) 3670 2737.5 25.4
_SCODcr (mg/8) 2376 2032.8 14.0
TSS (mg/ ) 252 196 22.2
VSS (mg/ ¢) 188.7 160. 4 15
TKN (mg/¢) 25.4 20.8 18
-P(mg/2) 2.14 1.74 19
NH;-N(mg/ ) 1.02 0.89 13
NO,-N(mg/¢) 0.09 0.08 15
NO;-N(mg/ ¢) 22.51 21.08 6

* Settling time is 10 minutues
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Table 4. Effect of SS removal on sedmentation time by settling column test

Depth (cm) 40 80 ) 120,,,, I S 160
. . SS removal SS removal SS removal 5SS removal
Time (min) (mg/£) | rate(%) | (mg/f) | rate(%) | (mg/8) | rate(®%) | (mg/f) | rate (%)
0 580 0 580 0 580 0 580 0
20 473 18 481 17 499 14 511 12
40 363 37 N 36 384 3 393 32
60 342 41 348 40 358 38 362 37
80 333 43 338 42 342 41 348 40
100 313 46 325 44 331 43 336 42
I~
— 4 0 \ \\\\
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Fig. 4. Sedimentation curve
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Table 5. Calculated SS removal efficiency from sedimentation curve
(at 160cm depth)

Retention time (hr) Surface loading rate (m/day) SS removal rate (%)
0. 47 81.70 24.8
0.61 62.95 35.8
1.0 38. 40 42.8
1.33 28.87 49.3
) / »
3 40 | 40
EJ 30 ~—@— SS Removal Eft, ) 11 5 30
g [:__i T E
g 2 g 20 —— SS Removal Eft(%) |
[+ Y] ;
17 o
v 10 w 10
w
0 0
u.4 0.6 0.8 1.0, 1.2 1.4 20 30 40 50 60 70 80 90
Detention Time(Hrs) Surface Setting Rate(m/day)
Fig. 5. SS removal efficiency vs. Fig.6. SS removal efficincy vs. surface
detention time setting rate
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Table 6. Characterstics of sludge
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Table 7(a). Composition of mixed liquor
and operating condition in aeration tank

Table 7(b). Composition of mixed liquor
and operating condition in aeration tank

Run No. 1 2 3 Mean Run No. 1 2 3 Mean
HRT (hr) 20 | 20 | 20 20 HRT (hr) 4 | 14 | 14 14
Temp(C) | 19.1 | 21.5 | 20.4 | 20.2 Temp(C) | 21.3 | 21.8 | 20.1 | 2.1
pH ) 7.43 | 7.55 | 7.37 | 7.45 pH 737 | 718 | 719 | 7.25
DO(mg/0) | 4.22 | 4.31 | 4.28 | 427 DO(ng/¢) | 4.28 | 4.34 | 4.37 | 4.33

ey | 2610 | 2684 | 2598 | 2640 DS | 2620 | 2726 | 2743 | 269

Navey | 2204 | 2225 | 1969 | 2115 N&V/?)S 2125 | 2230 | 2238 | 2198
SVI 87.12 | 83.8 | 80.0 | 83.64 | |svI 84.0 | 8.5 | 9.1 | 86.5
F/M Ratio | 0.175 | 0.158 | 0.158 | 0.164 | |F/M Ratio | 0.205 | 0.216 | 0.203 | 0.208

Table 7(c}). Composition of mixed liquor
and operating condition in aeration tank

Table 7(d). Composition of mixed liquor
and operating condition in aeration tank

Run No. 1 2 3 Mean Run No. 1 2 3 Mean
HRTG) | 17 | 17 | 17 17 HRTGH | 11 | 1 | 11 1
Temp(o) | 21,0 | 211 | 21.5 | 21.2 Temp(C) | 20.2 | 21.4 | 20.8 | 20.8
pH 7210 | 730 | 741 | 7.3 pH 716 | .24 | 7.22 | 7.21
DO(mg/0) | 412 | 4.23 | 421 | 419 DO(m/0) | 4.39 | 4.47 | 438 | 441

oy | 2530 | 2640 | 2680 | 2617 US| 2120 | 2698 | 214 | 270
“&‘/?;5 2017 | 2128 | 2214 | 2119 1\{1”1;\;?)5 2257 | 2196 | 2235 | 2229
svI 80.10 | 81.8 | 82.1 | 8L.3 svI 87.20 | 8.3 | 86.2 | 85.9
F/M Ratio | 0.229 | 0.201 | 0.193 | 0.209 | |F/M Ratio | 0.229 | 0.308 | 0.296 | 0.278
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Table 8(a). Characteristics of 2nd Table 8(b). Characteristics of 2nd
cedimentated sludge. sedimented sludge.

Item 1 2 3 Item 1 2 3
HRT 20 20 20 HRT 17 17 17
TS (%) 3.35 2.75 2.30 TS (%) 2.40 1.88 2.20
VS (%) 2.68 2.22 1.87 VS (%) 1.87 1.57 1.76

Table 8(c). Characteristics of 2nd Table 8(d). Characteristic of 2nd
sedimentated sludge. sedimentated sludge.
Item 1 2 3 Item 1 2 3
HRT 14 14 14 HRT 11 11 11
TS (%) 2.64 312 2.87 TS (%) 3.01 3.2 3.5
VS (%) 2.22 2.46 2.32 VS (%) 2.5 2.67 2.95
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