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Treatment of Waste Water from Potato Starch Plant
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Abstract

The potato starch industry is one of the staple food industries in Hokkaido, Japan.
The waste water from these starch plants is the major cause of stream pollution,
although the waste is discharged in a certain season in this country. For 8 years, the
authors have investigated several treatment processes for this waste; trickling filter,
contact aeration process with rotary disk (Tachtropfkérper), aerated lagoon, anaerobic
liquified process and long time aeration. It was found that each of these processes
should be operated under limited conditoins of BOD loading and each has a different
efficiency of BOD removal. The aerated lagoon method is the recommended treatment
for this waste to minimize stream pollution.
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Table 1. Potato starch plant in Hokkaido,

Year 1951 1955 1960 1965
No. of Plants 2302 1908 1387 578

Table 2. Number of potato starch plants clasified by potato treating
capacity in 1965

lreatmg capacity t/d >50 50~70 . 70~90 90~100 ; 100~150
No. of old type plant 278 235 23 5 3
Treating capacity t/d ‘ >100 100~ 200 200~ 300 300~500 500~ 1000 > 1000
No. of modern plant 11 11 3 3 3 3
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Fig. 1. Typical flow diagram : large scale modern potato starch plant.
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Table 3. Representative characteristics and volume of
potato starch plant wastes

Waste Volume m3/t of potato BODskg't of potato
Flume water 10 | ‘ 1.2
Separater waste 10 30*

1st stage 0.6 1 st stage 18'

Protein water
‘ Ist. & 2nd stage 1.2  1st. & 2nd stage 24

E3

No separation of protein water
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Table 4. BOD removal from trickling
TR IOk AFIC L »TF v 7 v fiiter of starch potato plants
waste in Hokkaido

LSS BERE A LT X A WS BRI A 2o
BOD mg/t

Foo MM A T A E O X5 fe Plant Infiuent | Effuent ~ BOD Removal %
(LREZBNDDHMRDIHIZDED LS A 3410 2,620 2.2
} A 1250 1,085 13.4
NS AN o B 915 825 11.1
1) = ES S B AN C 480 190 60.5
D 435 180 58.0
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Fig. 2. Experimental potato starch plant.
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Fig. 4. Daily variation of BOD load to trickling filter.



7 EBH L7 v 7y T o RGN B 5 0% 23

1004
80 1~
L
60
3
§ 0
Q -
& B A Filter
201~
B Filter
0 i { | L i i ' ] ]
0 2 4 6 8 /0 /2 /4 /6 /8 20

Fig. 5. Daily variation of BOD remoral. (0ay)
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Fig. 6. Experimental aerobic rotaly contact disk system.



24 A — - PR R 8

Table 5. Experimental aerobic rotary contact disk system
System | Material Thickness Diameter No. of Disk Effective contact area volume
A plywood 4.3 mm 60 cm 14 7.9 m? 726 L
B plywood 43 mm 60 cm 21 11.9 m2 81.1¢
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Fig. 9. Hourly variation of COD, BOD.
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Fig. 10. Schematic aspect of the anaerobic decomposition
of organic substances.
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Fig. 11. Experimental anaercbic liquified-system-long
time aeration sludge system.
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Table 6. Design criterion for potato starch plant wastes treatment system
et * Hydraulic | Surface ] e BOD
’ System “load BOD l?é(l load kother Lrlt?r,ld, Removal
Protein water conservation . 1 m3/m3 | over days conserv-
1 ‘ / 100%
pond. i ation
g;girge water sedimentrtion | 80 m/mz/d 0%
Separater waste Sedimenta- ‘ 20 m3/m2/d 0%
tion basin : i 7
Trickling filter 85m3/m¥d 1kg/m3/d ©20%
Aerobic rotaly contact disk 60 g/m2/d* &ecrt :rei: tve con ; 50%
! : over 5 days reten-
Aerated lagoon 02m3/m?/d 1.1 kg/m?/d tion, air 80 m¥kg 70%
BOD
Anaerobic liquifier 0 0.1 m3/m3/d | 3.0 kg/m3/d 35°C 20%
Long time aeration 1 m3¥m3  0.5kg/m3/d air 50 m3/kg BOD 70%

Final sedimentation basin

3.5 m3/m?/d

0%
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a, Trickling filter

BOD; kg/t-potato
BOD; mgf?
Wastas volume w4 -potaty

b, Aerobic mtaly contoct disk system

¢, Aerated lagoon

d, Anaerobic liguified -long time aeration system

*
Separater woste 30kg  t=Sedimentation—={ 30kg t—=Djjutipn ———{ 312kg F—
3000mg/é 3000mg/¢ 200 mg/ £
10m? 10m? 160m?
12k Okg
Flume water 120mg /¢ Fresh water Omg/t
om? 40m?
= THckling filter —= Sedimentation—Disgharge | 22K
g 160 mg/é
j60m?
Separater waste | 30kg 1= Sedimentation—| 30kg > Dijytion—| 312kg [—
3,000mg/¢ 3.000mgft 1560mg/¢
10m® 10m? 20m?
1 2kg
Flume water | 120mg/¢
om? 15.6kg
—=Aerobic rotaly contoct. disk—Sedimentation ———=Discharge | 780mg/l
20m?
Separater waste | 30k5 \=Sedimentation~=| 30kg \—Dittion—= 32kg F—
3000mgf? 3000mglt 1560mg/?
10m° 10m? 20m?
1.2k
Flume woter | /20 mg/¢
0m?
——Aeroted lagoon —Sedimentotion— 509'; ”;9/4 F-Discharge
20m?
Frotein water 1Bkg  Anerobic liguiied — M5kg t—Dilutipn—» 277kg t——
30000mg# 24,000mgft 700mg/é
26m° a6m’ L04m?
2kg I
Separater waste | 1.200mgfe Flume water 12kg ) Okg
Jom® 120 e Fresh water Dot
10m? 20m3
= Long time oeration — Sedimentation ——Dischorge S2kg
20mg)e
40.6m°

Fig. 14-a. Dischage BODs from potato starch plant wastes treatment system.
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e, Trckling filter, separation of protein water (Ist. stage)

Protein water 18 kg = Conservation
30000mglt
26m’
Seporater waste 12kg  |—Sedimentation —| 12kg —=Dilution —+ 13.2kg
1200 mgft 1200mgft 200 mgfé
10m* 0m? 66m?
1Zkg Fresh woter | 0K
Fume water | 120 mgft 4 0 mgft
10m° 46m°
—>Trickling filter —=Sedimentation — Discharge 10.5kg
160mgf¢
66m*

BRI

1, Aerobic rolaly contact disk system, separation of protein water (Ist. stage)

Protein water

Separater waste

—=Mixing

Conservation

12kg
1,200mg/t
10

—Aerobic rololy disk = Sedimentation

J2kg v Sedimentation —
1200 mglt
10m?
. 72kg
Discharge 360mg/¢
Flume water 20m

9, Aerated Jagoon, separation of protein water (st stage)

Protein water

Separater waste

13.6kg
360 mg/t
10m?

h, Sedimentation, separation of protein water (Ist, 2nd. slage)

Protein water

Seporater waste

Fig. 14-b.

/8kg = Conservation
30.000mg
26m°
12kg Sedimentation—= 12kg 1 Aerated lagoon—Sedimentation —
1,200mgft 1200mgfe
[ 1om’
Mixing —— Discharge 48kg
20 mgft
1245 Am?
Flume water | 120mg/¢
10m?
24 kg =Conservation
20000mgft
12m?
bkg [Sedimentation Mixing Discharge 72kg
600 mg/t ;
mﬂ;’i/ Flume soter 12kg 3‘;00;7{/ ‘
120mg/t
J1om?

Dischange BOD; from potato starch plant wastes treatment system.

6kg
600mg/é
10°
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4. BKALEBZHBOREEEEZOKK BOD AFE

TR W CA M 3 2 &0l 2« ORA B Lich, ZOfiH4a ¥ Lwb & Table 6
DXSII D, T ORGEAMBBIE OFETHEEE & LT, BEW A Table 3127k L BOD ffif%x
boTHiashabos L, WL 2onoUMRHc % 2 Cohuc & - CHE 55 i BOD £
A R Thic, ShdsFig. 14 ©Hs, ZCT7 Y o — ABEKEED & O@REDREY
{1 24315 TH % B Wil s A AV TR 5 0% B & U, Fig. 14 35 A% 40
Lic, HOKA R ECUBT 58 H AR E LCRHcE %, FodikiBosa, ciuc
& T BOD Brkirisv-b o & L,

dH&Hﬁ’WH%H&b&L%“kWﬁﬁWh’L B, BRECITASTH L

. Wik BOD B F R ME B b ok L, o FELEAK A BIEE L, K
WIS A E R U, MR ET 52 EbH 0, #ETHFNCT S ke
Eibiuew, Fob UBEOBREINE Tiolir#ilbridic o » T s bW e th o R &
PR U le Aud 7 B35, BRI IR 2 AR 2 BN 5 L bion e %0,

Fig. 14 C (a~d) (XBER DI & (77570 b D TH D, le~h) B4 54
HIZERLIELDTHD, SHTRDEBESOTHTlilchnTu5 e lEL Db c DY
ME DL EOREERTORD L, B2 UL 3o B Tt BOD 1 % B
L v 0 3kg LIRSS S EARARR Z EAb2 D, ERAR A B 4%
Wik g BRI RNETHA S,

Phb, B IO BEEI L, B “Hire” REOPIE &S B bR LD
JrkEa g LCE e, IR To MM oRA ) Fig. 14 ot v ¢HH 05, HHHMETO R
gt 7 v 7 v LSO BB Z O MBR AN EE - T D, fod ZIEFERARE g B:TIii
5 & LT liowiARio BODs 4 3 ppm BLEBIIM L Crk/e b fovs &30, B RE A 10 m¥)/
sec Lov/eW o Bfcik 1 [ 340 1 v B L o B o TS MERIg, &5 L b B0k
ORI 72 & R T o & Eodc AR TE 2, 7 v v ITGo%k, ST
B oo R A FHE L 2ol AT gy,

L, 9L BB T T A s Urgi huE e b 7o U, SR e” o hoo H
Aoy, o EWiiciiE e b2 o0 X 5 RO MO IT &I Lic e b
o ILICABES L T v TV ISR OMB AT Sk, Ty S v oREALE
DEAGTR S AT L, ik e S BLBAL LT, W35 BOD i & i i v <
?éﬁ&&ﬂ%bf@#h@ﬁ%kbobhmﬁﬁﬂmmmA{k<%®EMFM%;UMm
fbe s T FEHLHETHD

Wy
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