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The Waste Disposal in Orange Canning Works by Biological Method—III
Weste Treatment in Orange Canning Works by Calcium Hydroxide

Takenori Mouri, Yoko Kawasaki, Atsuko Hirai and Yoko Miyamoto

Results of large scale treatments of the mandarin orange wastes from cannery were
reported in the previous reports.

Pectin contained in orange wastes caused difficulty in removle of SS and also in
sludge sedimen-tation after sludge treatment.

It was found in our laboratory that pectin is easily removed from orange wastes and
the treatment was successfully performed without controlling pH.

Simple calcium hydroxide treatment was most suitable for this purpose

The optimum conditions for coagulation of pectin are as follows : BOD is adjusted to
1,000 ppm pH value is brounght to 7-8 before treatment of 0.2% to 0.5% of calcium
after activated sludge treatment SV 30 was about 30%.
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KV —# ThReTIC, HER 2. ” —0.1%Ca(OH) i —100mesh 38— 71
T, g7:02 pH 1008 ki 3. ” —~Th ) E#ETpHIO> - #
LiBATS, 7o v 7 i;t*eai ‘;: E’ETJW:J Y BEi 1 IQNESHcmiﬁr;;é:zﬁ)ﬁmq
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Tisd. o THIIABET B Table 3 Effect of the addition of calcium hydroxide
EXl1Bi A3, 100mesh @ SS on removal of BOD of various orange wastes,
BERTROBRETSHS. No pH COD  (ppm) COD Removal (%)
. . -
3 EROEBHLBAKRMD ) 700 I —
vE 2 11.04 1392.6 40.0
<. BEEOBHIC & 555k, 4 i1.21 614.9 71.2
BOD pkicd D k5 s jemn 5 7.00 1673.6 —
HBMIEDNT, BRBEBIE s 11.30 997.6 1.4
DERIEDNT. e 7 2,59 895.8 46.5
ZRBEEOERAICIHARER 8 2.60 1417.1 18.1

1.
{TH5. 2. BEH—>NaOH& Rl 5 FCa(OH)iiN—~% 7 4 +iF&
NaOH, HCl iz & %48 3. T ) ER-HCIHR )
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54 . BB TIIBOD40%, Table 4 Effect of quantity of calcium hydroxide
SSR2FEARETET.. TNMA added on COD removal.
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B CIZ44.4%. 4T v A ). a(OH): | Froe Volume | (ocongy | MOERT
b o84, HClTpH2.0 0.05(%)| small — (®)| 27.2 3
275 ERDBELTLSM 0.1 - 12.0 2
100 mesh @704 TREHIC gff ;) jtf 1
) . T I v 0 O
< {'\ﬁu BOD pk3{218~46% 1o a0 15.6 s
TH-7:- 2.0 ! 60 14.8 6
) HAKDEME 5.0 large 50 20.8 7
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Table 5 Effect of calcum hydroxide treatment
for on removal of higher moleculr,

High Molecular Low Molecular
CoD gg(]:())ﬁ%jrtreatmem }%ggoval cop (éS(DOI?If)tf l-treatn:xent Ig.gm]?oval
(ppm) (ppm) (#) (ppm) (ppm)
Acid Treatment 1115.7 801.7 27.1 1557.2 1591.9 —
Alkali Treatment 1490.4 469.6 68.5 554.8 555,4 —_
Nutralized Treatmem;:1 2048.2 1412 .4 31.0 687.2 712.4 —

0.05%H 5> 2% TIRMU 7. 100mesh @ 7 4 BB TIR0.5BMBEKRT, 1.0B124K5 EiEF
OBEFEERBEBL, BOROICTHHBHTLA. L L COD, BODSELICES f: »IZIZAF I
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Table 6 Effect of pH on calcium treatment.

5 | R @f‘é:. 3 Filtrati
) i?jfﬁﬂjﬁ)‘m % pH l r%‘ilg::e Frock [COD Removal | SS Removal

TNH Y EETIE BOD Bk (second) (%) (%)
BRNEEH, HMEETDH 4.0 62 + 27.5 88.6
WHMBTH 5. TOEEID 5.0 60 = 29.5 82.3
NTENB7BIC, BRERS >0 > = o o

— 7. 2 =+ . .
LT BB AE %

f’ﬁﬁ%lﬁﬁéﬁﬁkﬂf 8.0 35 = 52,5 - 89.1
T~ 1. BAKEZRIEH 9.0 35 + 36.2 90.9
L7c. EDRBRERSOTEL Alkali
EhE Treatment — 33.0 17.4
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Figt. 1 Filterability of cannery waste
and reated wastes.
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Table 7 Effect of condination of chemical and activated
sludge treatment for orange canning wastes.
COD a:ftEIl’ COD CO]D. after COD
Addition | pH chi?t!;ae nt Removal pH a:lt;\éagtzd Removal
(ppm) (ppm) (%) treatment(ppm) (%)
Control — | 7.00 1278.9 — % 7.3 147.4 88.5 %
PAC 100.0 4 1031.8 17.8 7.52 151.4 85.6
Als(SO4)a 100.0
Orfrok AP-1 o3 | " 1243.0 2.3 7.50 123.5 90.0
Orfrok AP-1 20.0
PAC 200.0 # 709.2 44.5 7.55 511.9 27.8
Ca(OH). 2000.0 " 830.0 25.1 7.29 33.2 93,0
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Table 8 Effect of addition Fronaks on
COD removal.

Fronaks COoD
added pH COD | Removal (%)
oppm| 6.09 107.0 -
50 6.92 97.4 9.0
1 100 6,89 97.5 8.9
200 6.85 116.9 —
500 6.58 132.3 —
0 6.89 1777.2 —
2 100 7.00 1081.7 39.1
200 6,88 1105.6 37.8
1. EEREENEEE

2. BT AR Y hHIEK

Table 9 Effect of calcium hydroxide on activated
sludge treatment of wastes.

Final pH | SVae(%) | BOD(ppm)| B9 %)
1 7.11 75 32.5 93.2
2 7.10 32 39.9 91.7
3 7.05 29 30.9 93.5

1. 87 Y hRER
2. LE0EEHE 100 mesh 7 v 4 738
3. 0.1%Ca(OH), PtiEiE

Table 10 Effect of calcium hydroxide on activated
sludge treatment of wastes.

Final pH | SV(%) | BOD(Pm) | Romeval (%)
1 7.2 90 51.8 948
2 6.9 30 o1.7 94.8

1. ATEEE (BT vHh ) i)
2. F2oEERK 0.1%Ca (OH), EE
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it~7. BOD BEERZHLITVERR Table 11 Effect of calcium hydroxid concentration

W, ZOZE X DEHTCTHFEHODILTH on removal of COD,

ZIEREREICEY 3 EROLEER Ca(OH), I“i"‘a‘(g?g) Final (Cpgg) CODRemoval (%)

BORER, ~7 7 HICL s 8D 0.05¢%)| 20206 2030.6 30.4

ns. 0.10 . 1995.4 31.6

) BERENZEEEHEROE 0.20 ” 1893.5 35.1
BEANY T ABDSTEEERECY 0.50 ” 1966.8 32,6

By ERTEAICOVTRIELE. 20 100 i 1974.9 52.3

WHEIIERIL, 1200 TH5B.

BOD W22l 0% 81T Table 12 Effect of calcium hydroxide concentration
: . 7 on activated sludge treatment
HY, The 4 fElcd#d T4k _

: . — . COD after COD
MigE 2 EBETL-. £0 C?OH)': In;i-llal SVi(%) | activated sludge Removal/
5%, 0AOHRLBRER, Ca - reatment {ppm) &)

. o 0.05(%)| 7.38 10 23.4 95.3
ril: - DTER D] C
iﬁl:f BE Ef?f d:fli‘;}i 0.10 7.23 11 21.6 95.6
B, PREKOLA LT 0.20 7.29 10 23.8 95.0
FRhERENEL - 1. 0.50 7.21 12 26.8 94,6
3. BHFRELCLHEITEZFREL 1.00 7.29 13 27.1 91.7
BIZDNWT

BHTERKMBETE - TEH, MU TEAZ LR, BRETOWHROILELE  AE)S
FAEEENHICETHSE. 2hi, LZOEBHIOBIWLTHALIIC, RIFYBEEBLTH
37:0Th5. BB, Tuh ) bBRMBEESIUhHNERERELIEL, BRLA</F Y EBITH
BDRZFvAFRUTREDERETE /. TOHRIRIZOTELSTHAS.

Table 13 Effect of slubge volume after activated sludge treatment.

COD COD BOD
pH SV (%) Cppm) Removal BOD Removal
PP (%) (ppm) (%)

Nutralized treatment 7.0~7.9 90.2 146.4 85.4 123.3 87.4
Orange caning waste

pectin 7.0~6.5 95.5 39.8 60.2 33.4 71.4
authentic pectin 7.0~5.0 93.4 438.0 56.2 367.8 64.2
Ca (OH), treatment 7.0~7.5 15.0 22.8 97.7 19.2 98.0

OpfER, @PRBERLOVERLAL<IF Y, OWRORS F BT, OHAKNEL/E
WEGER Ui, 304 0ERIEE (SV) 3, ©490.2%, @595.0%093%, @L5%TH-7. %

fe g F Vv HE509% 5 Table 14 Comparison of COD and BOD of

24 2 DITHI24 M55 H> orange waste and treated wastes,

»Y, HREEELE cop, | cop. | Bop [0 w100
BRI T BT 135948k - — :

‘ o1 3 Nutralized treatment 2435.1 | 5842.5 | 2358.9 41.7

B (24°CILHNT) B Orange canning waste Pectin 58.9 101.6 77.8 57.9
5T LB oIT Authentic pectin 420.4 | 888.9 | 424.9 47.3
otz. FROLHKEH 0.1% Ca (OH), treatment 2251.8 | 4282.8 | 2183.0 52.6
BHRENERER F 0.29% Ca (OH); treatment 1808.0 | 2866.5 | 1756.9 63.1

Ve ‘C ; 5 - &: i)iﬂja '5 b§ COD1 : KMUO;& COD; : KgCl’gOﬁ"‘i‘
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i ~7:DT, COD. BODDWFEIZH TS 7 #H.SOUZ & D RSN B EpIC D0 TR E
L7:. TO#RIRFMUOTELTHB.

CODKMnOQ, & BODI3 2 IZIR L & D ICRIE SN B4, CODK,Cr,O, thTHE L - §5I125 2 12
RT3, £FEBYEE HET 503 CODK,Cr,0,8: T < T3t 7. (CHEI®
DICE>THRESINTVB) > THRADLED BAOREICIE BOD MR -TWaH, kR
DEOBLERPBEETEZL S CLEBUBEEZEBFRIBETEICEICKS.

I. E-NFLIOERICDOOT Table 15. Effect of pell oil on activated sludge

HRORFREHHEELT 3 AT treatment of wastes.
iz %) 52— E—nZ4 )Vﬁ§%ﬁ 2¥ - Pell oil sludge . COD
. FOE—F 4 n 2 thRIESEIC 5 (ppm) pH | Cocentration con Remuv?!%)
~10ppm’§§nft\6.‘ DO —nzx — 7719 3.3 1.7 82.3
A VODBWEHIIHT IEBICONTH 0.5 7.09 3.6 68.6 84.4
N EOEBIEIEISOTELTHS. 1.0 7.09 3.3 74.7 83.0

CO &I 5ppmBLEILIS B & Btk .0 T 3.4 17.0 4 73.4

. 10.0 7.03 2.7 127.0 71.1

LE T EHBP ST~ 7. ' ' . :
e EET 5 fmﬂb;i*ﬂé 25.0 | 7.00 2.8 120.5 | 70.6
V- THROMHA. BEshe 1D 500 | 6.95 3.8 156.9 |  64.3

ICMLSSOHFICEEMRTTLE LD
EHbha.

£ %

RIFVEDZ O H BRI, SSHRERFEFICEELADIC, BLAEZDLCATIIKER
HDEMRETZIITILELED TS, TOIIBEKEFEHUE L84, BROLBENEL,
FRRIFUEEHERMELL, TONDILTELERAKABEBTERLOONERTHS.

ZZTHIRABE LT F VHOL D UEHHALBRET A L 2EA L. 2048ELTZ, T
RO SSEREREPT{EBEBL. SSHBIUNI/FUyMRpEEIhI T L, s/-EEHBROLEZNE
ELEZ0SOTRRE ol eBEzohs. chdox E-db0E LT, IHVEED
B, TAAvBEREZTGEY — 2 hRf0.1~0. 28 HAKERMT A CE LT, 9T BRET
BCEMTEN. RIFUVBANY Y LT ALDIZRETE Y — 2 ThitT 3 KB H, <7
FUBELLTLIBLHIC, 799 73 RELLLAETHRIETL SN,

HEKEMRED pHIZ6.0~8. 00 B THNE, 709 7 ERSEL, 2kENT a4 2 MT
%, 100mesh D7 w4 70T KEBIT B EBPLLITH 1. BHKRUAD ALY 7 LFITIR
78y 2R LED sk, BAKOERBIZELD R Fvhkizih, BOD $40~70 % & Chk
T&BEHICERBROUESICLY. REFNEAEE TREROLKBIZ0%E LY 530% 5%
ZRABCEETBDNL. AV y T LOBRERE LTIZ, BNEOH Vo 10135 T EMFLMT,
1 BWMEDIRMTIZ, ERERORBEZAFIZCLEIRVEBDNhE. T/ Frofa&gic
L2583, 25°C, 24P THS0BRENH(E T2 503, HiROhMEEL T3L #2003,

W-T, PHEETELECORE, HEZIAHQCRRI/FvyOSROEBELLTHIEINOR
. BEEHFHRBEORE LRI TIHAIL, I HrDIINIF Uy AOBSVLEKTR, B—I1C
R F v OFRBBOOTHAMBEE32~3BEER 57 TRA LKLY, BTICHOERHEMN,
BODIZ L OHET 2% ULAIUE SN &0 D X5 LHASEZEZR U THRE LT s o
DT, BODEHEZREORS~VEICEL LT NEITLBUBNTE RN EEbh 3.
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~7 7% SSBRER (100mesh) ICXVAET 2 - DITHAKERMT BT EiCkb, ki
7097 EFRERBZCE. £72100meshD 7 I ZHAI B DI, oA NaOH THHn
L:Db, WAKZEZENTACEBLETHS. dUERBABPLHLNEELTIHAIE, THEY -
L THNET, HERERMT AT EICEDRIFUyARETE S L3k, BODL40~T0% X T
HodToeMTES, shiliRRAMIZLOR7 Frikikd i did, HEFROMBE XK
D, I N UvEFHEEEOEHBRENIPTUZEDEEDNE. E—iFd 44D 5 ~10ppmEE
EREEERORBAMET 2 L@ LN, )
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