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The Waste Disposal in Orange Canning Factorys by Biological Method.
(I) Wastes Treatment in Orange Canning Factorys

Takenori Mourl, Yoko Kawasaki and Atsuko Hirai.

Removel of BOD from Orange Canning wastes with the activated sludge method was
examined in Laboratory Scale.

Pectin contained in Orange wastes was easily decomposed and the treatment was
sucessfully performed without controlling pH and supplementing nitrate. The analytical
results of the alkali treated wasts or acid treated wastes were a follows. (Table 1) The pH
value of the Combined wastes used was 7.4.

The fermentation was conducted in a 500m! shaking flask on the reciprocating shaker
having a path 6cm with 120rpm.

The optimum conditions for the activated sludge treatment of the wastes at 25°C were
as follows.

The rate of the aeration Kd value was 8Xx10~'", pH value was from 6 to 8 and the
sludge concentration was 4 to 595.

The sludge settled normally, and the sludge volume indexes were from 15 to 30.
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154y, Sawyer (27EKHPIZBO Table 1 Composition of canning waste of orange.

DIt LERMED Vs, B8 Organic Substances |Total

FH7 L, B ss = T coOD™ BOD
Yiso@ENTVAHC EHLELE Molecular | Molecular -N
LT3, Lichio TRERT Acid treated. | 1699 5110 992 150 | 7632 | 4060
I3 BOD:N:P=100:5:1% Alkali treated | 1718 2765 2954 56 | 6236 | 3560
FERAL, EEREG®RT vevy (* KiCr:07 #)

EHHF I BREHER, ) VB KHPO, ZEMLE, I/ Y DE4A Tablel 0 EEFEMDLL
THLERFTBEN HT EMBER

Table 2 Relation of sludge concentration to

HEEZLND, aeration time.
2-2 EHFROER 517722 D Sludge volume CcoD coD
= S - il % pPm Removal %
K LEROBEEIEHERLTBCO
1] — 1400 —
ERETa2 v Ty H—ILi-T, B 1 5 - -
SETVEE—FEROBRKZRTL 2 12 — -
FBRZEHM LIz, T ORRIT Table2 : o 678 >
DIMLTHB., H1BEEEL 7- 5 51 442 68

7=
2.3 BEHE S00mligE7 7 X aRKEEHFES

BkE—fE s DAER 120pm BIE5cm BRAE @ 20]
25°C O TRERBEET . BREREHRRY

— SN & SBATIATTY kd (g mol/min/ml g [
Jalm) 3B L7chs500ml 75 2 ahomiekd & O

DEE Figl O TH 5. E“’

2.4 FREM WEHE 00miAzs)vr-c < |
LDOAEHE L& = ORBERRE(Z)TE L.

2.5 EHEEBE  10ml ERAELECIELK P oS
ZI—THE LTS D 3.000rpm 1053 fEC40 8 L1 (mi)
BoOBERS (%) TE L, Fig 1 Relation between liquid volume

and Kd.
2.6 —8AF JISERIXANSOHED I#

LTELis»7, COD |2 K,Cr.O; #:;, KMnO, #:, BOD 3v 1 7 7 —FEWHiC k-7, 1B
LKHDOCOD, BODRES ICMEKOKES#IZ 3,000rpm 103 HOEL 53 S O LEBRICS

WTEBLE-T1.
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Fig 4 Variation of water pollution items of
waste water from orange canning.

Table 3 Variation of water pollution items of waste

water from orange canning.

‘ pH |88 (ppm) | COR {fpm) | COD (PP | BOD (ppm)
730 S TR BEK H3FEE I : ~
9 time | 3.35 151 138.5 236.0 158.1
Ay -8 = ;
i85, Lichs- TERBAEEE 10 # 6.41 193 327.7 557.0 261.8
AKIT DN TR ET- 22, 1 3.21 198 186.7 318.0 213.1
3.9 IHAVUEETEEKD 12 7 3.34 370 293.6 500.2 235.1
i3 7 4.200 319 233.,3 397.0 266.0
COD&EBODDBEE ATLH 4 » | 772 213 370.6 631.4 123.0
BIEDEKICHLT COD i3 15 7 4.48 227 301.7 514.0 344 .4
N . 16 7 |10.22 142 327.7 558.3 3741
KMnO, #., BOD B9+ »7 17 » | 3.31 246 128.6 219.0 146.7
—FHELXHCOD, BOD
OBEBEEBRI L. TO8RIE Fig 50 T
COD&EBOD®DEEZIZ BOD=1,115(COD) —65 LY MEAESED O . ThR=ZEKLY

OREE EBIZ-KT 5.
3-3

IHVEKLBEGORE

3-3-1 kd o8 BFk® COD 1.400ppm, EFRIEE S %I 2 BICEREEA L 500ml ©
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o
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Table 4 DN TH 5.
CODBEDLWORA kd 1228~ 000 |
19X10-"MHEK H BT L2 i, 1§
BEEPREVBBOEREETHS
PERNBIZBETHA kd BnmghR o '
CRENREEEBIIZTDT, ZOA 0 500 1000 1500
b BRI SR E GoD pom
CONWTEE LI LR A A
BRULEIOEL 51 & Fig 5 Relation between BOD and COD.
5,
3-3:2 pHORE &R Table 4 Effect of kd on activated sludge treatment
BESHBILLABKERZRS of waste.
, R LTy — -T2 kd Sludge Concent| COD COD
L mLutky -4 QL m} (1079 pH —r:ti%fi % © ppm | Removal &5
pH % 5.0~8.0i1CF &% 500ml
50 | 28.0 3.1 5.0 175 39
w’E 7722 i 50ml &L 100 | 19.0 3.1 5.0 195 36
Fo. 12 ERA T - 105 200 10.0 3.0 5.0 240 33
. ' ) 300 5.8 7.9 5.0 290 79
Ri2 Table 5 0M<TH 5. 400 3.2 ] 7.8 5.0 350 75
MEOFZEpHIZ6~7 &L
wofif, pH 8.0 LLEICHE Table 5 Effect of pH on activated sludge treatment
3L MAEEIET L, L of waste
2 O Initial Final | Sludge C t COD COD
Lz ® pH 7.0~8.0i1C EhHi-» "};I_‘Ia [’)‘I’_? _r:ligg gglcen ppm Removal %
. . 5.0 7.1 5.0 245 83
3:3:3 BREEORE 6.0 7.8 5.0 205 85
7.0 8.1 5.0 175 89
3 ~ ) Cf\ ,&- .
BRRIA A~ 6 ZICTE BRI 8.0 8.9 5.0 234 79

BEKEBEREZREG LERZT-
78S Table 6 DI TH 5.

BREESENT 58, LBRRIERMTL

Table 6 Effect of sludge concentration on
activated sludge treatment of waste.

Sludge Co t COD COD
BT, BEBBOLIEBHESHICH -2, U -r:tigg 999 cen pH ppm | Removal %
 UBKMEICBNT 6 ~T7 B EIKEREH 4,0 8.1 255 82
Byacil, HELAETHS., Trmm 5.0 8.2 1 18 87
6.0 8.2 172 89

KEFBREDHECHERENBS 155 & BRI

AEFTADT, BERBERZS FRABBOLOTREVWAERbRS,
3-3-4 SBEEICIIES BEko COD #Z 1,400ppm & L, EE 25°C, FREKS %,

— 4 —



kd (50ml)=28.0X10"7 DMEBLHTREILE
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DML TH 5.
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Hi100:5: 1 KL ZRICERE, BRTMA
500ml #RiE 7 7 X 2T 50ml 43 L, 12BR0KE
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Table 7 Effect of treating time on COD

removal,
. . COD COD
Treating Time | pH | ‘50" | Removal %
0 7.0 | 1400 —
2 7.2 | 950 43
6 7.5 | 220 84
8 7.9 195 86
12 8.3 179 88
1000 |-
£
f=1
S
a 500
®)
@
ol= 1 1 1 1 L !
2 4 6 8 10 12
hours

Fig 6 Relation of BOD and aeration time.

Table 8 Effect of nitregen souce BOD removal.

Sludge Concent Initial Final COD %
pH -ration Sludge Volume COD CcOoD Remo;al
%] ppm ppm %
Ammonium Sulfate 7.8 5 44 730 136 81.3
Urea 8.6 4 35 730 146 80.0
Ammonium Nitrate 7.8 4 35 730 272 62.7
Beef Extract 8.1 7.5 55 930 334 64.0
Polypepton 8.2 6 50 980 218 79.2
Extract Yeast 8.3 6.5 50 890 192 78.4
Droppings 8.2 6.2 51 880 102 88.4
B, RER ~7Trv, A48 Table 9 Removal of COD by microorganisms and moulds.
JBREREELTROLC L 4 |Cell Wet | COD CoD
) p Wet/g ppm | Removal %
B S T - fo R E 32,000
Rizopus formosensis 7.3 3 463 66
ppm & L7c, Aspergillus niger 8.5 3 378 69
34 BEBEHI-CELBCODD Trichoderma 8.5 3 540 61
Activited Sludge 1 8.3 3 404 71
BESR SDARKOHITH Activited Sludge 2 | 8.2| 3 250 82
B (RF V) OHECNEKD Bacillus Subucilis 1 (| 8.6 1 592 58
. . o
MEICIE, &OREENELT Bac1llus. Subucilis 2 8.7 1 421 69
Lentinusedodes 4.5 3 725 48
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Table 9 DT L TH 3.

SRIPENI D DEPABEREH LTHETARLYIRRULALBEROFBCODRERL LTH
8% &, BWMEERLTY 3. CORILVBEKMEIZILEAEENRIVEEDLNS., HEEEOL
A, F/3 (0447) BETRH0FDCODRERTH -7, L LEEEZERERL LTH
T84, @RERTRTEELRVERDRS,

3-5 HEFRICKZCOD Table 10 Removal of COD by activated sludge from

BRENE MIHCRAREESE various media.
KAOBIZFHELTWEREEZOR 1 |Sludge Concent | COD COD

p -ration ppm | Removal
3 OTHERKMIICHER L e Z
. . . Activited Sludge 1 8.2 5 175 89
BRICONTHMABKIZEL y 2 | 8.7 5 200 86
TWah, FLFERORERE " 3 | 8.4 5 195 85
DEFEHIC DV THRES L1k R i f18 ° oy

Table 100I< TH 5.

FIEOERTHEM L5 AMBIZEORAS. CODBRERI BV TED BT E MWL T 7.
SRR - K MBEERTHOX LOCODKREDOHRE LB EMT &, —20°C THE
LABRTRIOSHIHDOBRERETE » 1203, BEABE BIMBATETH -2, (LrLE
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TRAERE LE TR EEDbN S,
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IH VEBBEKCBOTOEESREICLD, —SOTHEKNEEF URICREREI(MBTE
AT EMBHONT. Ti- I H VEKOBEERETERYZA BOD (2 1.000ppm Pl TA#EETH -
fo. ZOE Sawyer 5V BSENZ TV AREAMCEB T 2BODAREE 0.6kg/m*/BLTLW
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BB ELBBCBIALBMEL LI D TH S, TABEREEES LTIE 1,500~3,000ppm 53
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ADAEEREKOBREDC X HNBRBOER. BE25°CICBT kd 19~28x1077, pH5 ~7
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