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Studies on Treatment of Water of Mandarin Orange Canneries

Takenori Mouri. Hiroshi Seki*. Kiyoshi Hasegawa* and Yukio Seki*

Mandarin orange canning involves great difficulties in the activated sludge treatment of its
waste liquid because of the high concentration of pectic substances.

It has been reported by the authors that, for minimizing these difficulties, pretreatment
with calcium hydroxide is effective (Kanzume Jiho, 53, 407~415, 1974)

The present studies were carried out to adopt the principle to the canneries.

i) Water consumption was greatly saved by improving the flow system of waste water and
re-using, e.g. 60 tons of water usage per 1 ton of raw materials was decreased to 26 tons.

ii) Secondly, pretreatment of calcium hydroxide was applied to the peeling waste liquid as
well as that of other manufacturing processes. It became possible to pretreat 650 tons of waste
liquid per day.

ili) By continuous: pretreatment of the waste liquid, as high as 68.7% of high molecular
pectic substances which are (scarcely) decomposed by the biological treatment, was found to
be removed,

It was reported in the previous paper that pectic sludge is effectively removed from the
waste liquids of mandarin orange cannery by coagulation treated with calcium hydroxide.

A mechanical decanter was examined and found to be most effective for the continuous
separation and dehydration of the calcium hydroxide precipitates.

It was found that more than 95 per cent of pectin is removed and about 70 per cent of the
cake moisture is attained, if suitable measures are employed as to the coagulating agents and
those concentration, adding devices, improvement of the gear box, the position of orifice plate,
flow rate of the filtrate, addition of coagulation helpers and treatment with high molecular
coagulators.

A method for removal of pectin mandarin orange cannery wastes with calcium hydroxide
treatment was examined in a large scale and the activated sludge treatment of the calcium
treated waste was investigated.

Water consumption was greatly reduced by improving the flow system of water usage
decreased from 60 tons to 23 tons per one ton, of raw material.

When BOD loading was under 0.82 kg/m’-day and 200 ppin of nitrate was added at 10°C,
more than 95% of BOD of the waste was removed.

The flow diagram of the activated sludge treatment (Fig. 1) was drawn for a plant which a
daily discharged 650 m” of waste liquid containing 600 ppm of BOD.

The effluent was found to be greatly purificated, 96% of BOD or 92% of COD being
removed.

Caltivation test of mushroom was investigated using of a compost made from activated-
sludge as media. As a result, it is expected that testing compost will be replaced for
conventional one.

A VILESALBREBRICENRRER IO F VEOSIC, WEOEYRMETIRI AV E
FETIHEKENEBT I CERIRETHS. HFRIIHEIBRINLORI FVyHER, 17/ HETE

* Sanuki Kanzume Co.,



114

hONEEZERBRRUKELT MY 9L THETIHEKICH0BEZNS. AIEY THELKD
ICEHEREICL 27 F vy HOBILIZNI0~20%T. Botox7 F Y ERBEICRFIN., KR
E—HEIERL. UERETOEROEBSELZLE(LTOVE. Z0 1A vir#EioknBEE2@EEC L
TWERIFUyHABEBRICASHN, GHFRECAFTCEZOLLOHER CEELEETT
W, RO FVEE A RFEHEKASTD RO THSHKBREAZTE S NERSS. KBTI,
A VEREEIKOBEIEERER S » VOSEFRH., FRINICRAFT o VO 9 Y2 v— LEREND
MAKSDOTRFLALOTHETS.

= B A &

1. #WEE

COD. BOD, 3S ZEoHiksariz JIS iz X 0Tl 7o, RIF VEANSY — VEHEBFEORE
FRyIAL -, BRI v 2 AL =T, TAI—N - ~NyEy (1:1) BEERICaHE
PELUTER. MR~V I v 2t —< vEoWRY:, GEHERLEOREE. REHEER
RUsRsElomESERBEETHALA.

2. ThHUEHEBEEHFEZELIEKE

LA UEESEHEREEMLERBCE UTAE- L. ToMEBTELkERE Fig.1 ©

M TH3.
ERAEE 5 30/8 (&& 35t/8)
HRAKER
W OEE. kv —£) 28m¥/H
T #E gk 5380m*/ H
BEmHKk  90m®/H
A% 698m*/H

1 h EREFHEAR. ITREKEHESEKE AT, TRIKGESN. ABRTRICERL, &8
ULicrkid, 100 % v 2@ 7 ) — > TREY (SS) 2. HHRE (Cl0.2ppm) 24K -7
%, KELK., ERAEERA L. BEERBLAKRE SICBAEART TV Y AZEKE LTE
AT3. TOERUEKERHRRBICABEIIC, 504 v 20X ) — v THENREY (SS) %
B U7, ZDHIKIZ 0.01~0.02 % HAKICT. BELBILBELREBEICARE. &, TroA
JRERIT 0.5~0.7 % BAKAEEZTE > T, IFHMW (J700m*) Ic AN, TOFKIIXZ Y —
YEBL, TBHNE—#oRBEEBHICAN, 20 LBKEEHEEREEHCABRLYL. 2ok
WEBEEBED7o-v~1ti2 Fig. 2 oM TH3.

504 v ¥ = THHY (SS) ZRELATRIK HEwe., hREcpH 248aRc BES
0.01~0.02 # HAEKEZMA, THEERIGIEREEICTHB L. LkREEEROET
5. BER S v VRTHRIVEEIIWA.

3. EMFRECRMTIREH

EHESRAEEE CRR U RERNR

B # (N=5%. P=1%) 40kg/H
R # (N=45%) 10kg/ H
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Fig. 2 Flowsheet of treatment of mandarin orange canning waste by combination .of
calcium hydroxide coagulation and activated sludge method.

Table 1 Composition of Satsuma mandarin canning waste

High molecular Low molecular
_ . Total

Fractionation uronic acid Pectin Pectin Galacturonic | Galacturonic

(ppm) (ppm) removal acid acid removal
(%) (ppm) %)
Acid Dialysis 420 194 46.3 226 53.7
treatment  Ca(QH), treatment 199 47.3 221 52.7
Alkali Dialysis 523 443 84.7 80 15.3
treatment  Ca(QH), treatment - 431 82.4 92 17.6
Neutralized Dialysis 428 283 66.1 145 33.9
treatment  Ca(OH), treatment 292 68.2 136 31.8

THs,
1. 2 BREIZX31H rEEERKOESVNERES

s FVEDOBREFRELEL LT, COD, <7 7 vH, SSHBEMECEFEEITFHFREICHE:
OLEOEIEAE UTHEAEKEBR UL, HEROWEGIKEERICOREHFIE Table 2 on<
Th5.
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Table 2 Effect of calcium hydroxide treatment on removal of higher molecular
High molecular Low molecular
COD after COD after
CoD caoH), | S0P | cop Ca(OH), | p<OD
(ppm) treatment (%) {(ppm) treatment (%)
(ppm) (ppm)
Acid treatment 1,115.7 801.7 27.1 1,557.2 1,591.9 -
Alkali treatment 1,490.4 469.6 68.5 554.8 555.4 —
Neutralized treatment 2,048.2 1,412.4 31.0 687.2 712.4 -

FNHBEINLOD, BHTHESO COD BHEAKEELSEETESC Lick . BHEER27.1
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Fig. 3 Comparson of BOD of untreated and treated

1, 4 FHEREEiICXZ e VEDOHE waste water from orange canning.
Table 3 Change of water pollution items of treated waste from orange canning.
Sample ceeeeeeninnae Acid waste; Alkaline waste = 1:1
Treatment .......... 25°C — 12 hus.
Added with Treatment with
Control 0.1% Ca(OH), | 0.8% Ca(OH),
Wast . COD (ppm) 1005.2 1005.2 1004.3
aste water Uronic acid (mg) 140.6 140.6 60.5
Activated sludge | Uroic acid (mg) 12.0 12,0 12.0
Treated waste water
COD (ppm) 126.9 33.2 67.8
COD removal (%) 87.4 96.7 93.2
Uronic acid (mg) 3.7 3.0 3.6
Uronic acid removal (%) 97.3 97.0 94,0
Activated sludge Activated sludge
treatment Uronic acid (mg) 55.3 52.7 17.1
(Translation ratio of
Uronic acid to the sludge %)
Activated sludge
Uronic acid (mg) 47.0 43.7 8.8
Uronic acid removal (%) 66.6 67.9 85.5
SV, (%) 85.0 30.0 13.0
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Ve YBOMEERE SO, 1 VIEFHKENAKELE. 0. 1%BEKEN. 0.8%8H
RLBZTE 7. B0 L2-HKICERE 5000ppm O I # v {irdkdkAk (1000ppm) %4 - TH#H
BERETN - 285512 Table. 3 oM THEZ.

REERRONTEAKD Y o VERWHAKLEFEOOHAIZNLD ST, U~THOREELTH
o7, HAKELAERE 0.1 HARGMROBHKELIREELR (GEERLE) 5 &, Hkih
QY YEER0LBERICERENEY, Yo vE (0 F v SLTHREIBEINIREY
66~68% ThH-7:. 0.8ZMARMEL, KPR (RUEBSRELI 43 &, Bdhoikdici
STV RILFERANDOEGRIIBSH LV 9o vy BOWELEIZES.5% L& BELHKAERT
i, FROLBERREAKENTERIISSSS EE R, HAEKAETI oL IcE). hBEZERI%
CIFBIIR L IEREE.

1,5 HAREHKEZS » VOBRERIKL? (RB%ED) SERR S GUERECHTIES

HRBERUCTERIKEEGK CEEALEL,. BELRDELI-R 7 » P I12KI%E 100945 < B
FRALE(CTRE oRHL. Z0DICRFAESAFEEAOEREATE LT 0T, BERDE
REBRUBEHOBEFRICHT 28 E, s AEHFROLEBERICOVTHEENBRE LT
'Dt.

1,5,1 BEMORBIREE

HIRE, TREKOBEAKELLBHOR T »J KENRZRB & LT, B4, #1574 V717
B, 7= %R88H. /=2 vE6EEEEThFNIEMEBE 25~150ppm OB THEML. 7
vy s BRERCEEEIL DOV TE - —FR 2T, T4 YZRY/ =4 YZOBERT
(2. 7297 OERPERMENTEO. 7+ v Fof T, CP-605, CP-606. CP-608, U K-
TUBTCALEEEERL:. X, BENGEREZ>OTR., WTFhd 125ppm OFMTAE N
7ay 7 2R L. WAIDPHPLEABETRIEHEN 155048ET, TAr7 VR THBOGER
2. 70y s BRERUELENEOBIFIECP-605. CP-608, K-744% A LT, HMEBEF125ppm
HDJERBOME, K-744 Bb- T OB 2RLAL. X 2EBRICSDOLTLEKD
BRETE 7. 709 7 URAE, SSdE. ROLEE S Sz 25~50ppm DEMBETHITHS
BEFLRZEREZE. £EERIC20VTIE C-7 BELBL, ST K744 HBIFTH-7:.

1,5,2 EEH K-744. C-7 A ® BOD, COD o4&

BEH K-744. C-7 ¥ @ BOD, CODIz2WWT4473 5 & Table. 4 omd TH 5. K-744
2T COD MIREHEDY00 TH B, BOD BEREHOVIoTH -7, C-TIZ D1 TBOD,
COD & HIFEH DV ZR L.

1, 5,3, &|EH K-744, C7 ZFmLi I =FEHERLEERAR

17 viEEHKDEAK 1000ppm, MLSS 3000ppm 2 K-744, C-7 £FEM U EHERLER
BROERIZ Table. 5 ICRLAEEHTHE. ABACEESRECHT ARSIz EEL
7o K-744 3C-7 L OEEMLTh 7. RIMBED 50ppm LRIz 3 EHEEMBEREL, 20

Table 4 Analysis of high molecular coagulation

High molecular Addition BOD COD
coagulation agent (ppm) (ppm) (ppm)
K-744 10,000 1,310 150.1

C-7 10,000 1,160 724.6
PAC 100,000 274.5
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Table 5 Results of continuous test (ppm)
Coagulation agent K-744 C-7
Addition 10 50 100 10 50 100 Control
Waste water 76.3 780 1,180.9 374 564 1,057 26.4
Activated sludge 56.6 780 1,121.7 156 1,131 1,231 :

Table 5§ Change of water pollution items of waste water from orange cannery in 1975

Total
Water Trans- BOD COD SS uronic Pectin Galacturo-
Date tforg" parency pH (rpm) (ppm) {ppm) acid (ppm) n(nc a:,:;i
(ppm) PP
Orange cannery waste water
*75.12/6 13 19 3.5 - 550 70 - - -
9 12 14 3.2 - 460 180 — - -
12 11 9 2.8 - 650 220 - - -
23 10 7 2.9 782 650 100 445 333 112
26 11 10 3.1 680 240 216 56 160
'76.1/6 11 8 2.9 636 640 180 183 81 102
13 10 8 2.9 857 720 260 271 182 89
27 11 13 3.0 660 140 303 103 200
31 11 4 2.8 673 563 140 196 54 142
2/5 11 10 3.0 470 500 100 196 112 84
9 11 9 4.2 296 340 110 96 43 53
14 12 9 2.9 743 680 200 300 90 210
17 13 it 3.0 578 590 200 217 96 121
Average 11 10 3.1 643 600 167 242 111 131
Penetrative pond waste water
*75.12/23 - - 12.7 5,000 2,500 880 551 329 222
*76.1/6 - — 11.7 3,533 2,400 680 217 172 45
20 - - 9.1 3,765 2,000 2,360 207 94 113
25 - - 6.4 4,920 1,250 2,020 126 71 55
14 - - 6.4 5,693 1,200 860 154 59 95
Average (weight of filtrate ca. 20t/day) 4,582 1,870 1,360 251 145 106

EERRUTRITL UL HRYOBRENERICE - 7:. ZOREP o HARRUFBEROGMRIZ 10ppm
UTFMA s BENDEEELS.

2. EEBTOIHUERIFKOEERNBABERUEEFRLE

2, 1 BEGBRTLHOHKBOEE
HWEBAKEE{ERTLEN. KELIEORK, ERAKZRFKEZILUuEL,. HIKCEDS. &
BITRIZER LIckET v Y KEEKE LTEEREHNT 2 &, B 1 t 30 ofERKER2M
F CHIRELA. CORKERBTHAHSMATICLETEZL, MKIZLZZE~NOEERILD
7.

2, 2 ko SS (REWHE) S8
HEGHBERCIEHKEZ4NEL. HfkdoRkEY (SS) AL, TodKORERRIQ
EEE2 Table. 8 IZRLAEBHTHAS.

Tk T3 BOD296~782ppm, COD 340~720ppm, SS70~260ppm, v = & 96~445ppm
ToH-7-. X, HEHEIc20 T BOD3533~5693, COD 1200~2500. SS 680~2360 v o ¥ &
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126~551 T&H -7c.

2,3 BAKEEDZNK L IHKAE

TEEHKE 0.01~0.02%, HEHIZ 05~0.7T5HEKIC LA RELBRMTHENELL. =0
LEEROEMEGZ{LE Table., 7 1757 L 7.
LEAKDFE BOD i3 700ppm, COD (% 496ppm. SS (I 135ppm TdH 7. MAKEELE
2L D BOD 12%, COD 25%, SS 36%. 7 F » 34.5%0BEdhi.
Table 6 Result of continuous test for calcium hydroxid treated waste
Total
Date ?e’;t;r Trans- H BOD COD ss uronic Pectin G:ilgc;t;:;&
(°C). parency p {(ppm) (ppm) (ppm) acid (ppm) (ppm)
(ppm)
Treated waste water
'75.12/6 13 24 8.5 - 250 — - - -
9 13 19 7.8 - 345 80 - - -
12 11 20 8.9 - 447 100 - - -
23 9 17 7.3 770 575 80 281 177 104
26 10 22 9.3 - 500 290 149 85 64
'76. 1/6 8 15 7.4 654 620 40 122 37 85
13 8 18 7.9 630 500 80 134 40 94
20 8 10 8.6 530 500 240 127 102 25
27 9 13 9.2 - 580 120 269 129 140
31 10 24 8.1 786 535 60 135 46 89
2/5 9 20 7.4 546 470 50 157 87 70
9 10 23 7.4 753 470 140 89 26 63
14 11 19 9.5 820 560 140 231 26 205
17 13 20 8.5 808 590 340 217 77 140
Average 10 19 8.3 700 496 135 174 76 98
1974 (for reference 644 530 231 157 55 102
Table 7 Variation of water pollution items of treated waste water from Satsuma mandarin canning
Total -
Date \{Z?r:er Trans- pH BOD COD) SS : uronic i’ectir; G:iléu;téao
* {parency (ppm) (ppm (ppm acid ppm
ge (ppm) (ppm)
Treated waste water
*75.12/6 13 40 7.4 - 13 40 - - -
9 13 70 1.5 — i3 20 - - -
12 11 50 7.4 - 13 40 - - —_
23 9 30 7.5 - 44 44 27 24 3
26 10 27 7.2 - 45 70 18 14 4
*76.1/6 9 35 1.5 12 40 20 11 8 3
13 8 50 7.3 20 36 80 24 20 4
20 8 20 1.5 23 45 40 24 22 2
27 10 16 7.4 - 43 40 25 17 8
31 10 9 7.2 28 45 20 23 19 4
2/5 10 27 7.4 16 27 40 12 8 4
9 10 30 1.5 18 32 20 8 6 2
i4 11 26 1.5 31 47 24 17 12 5
17 13 22 7.4 29 43 55 27 20 7
Average 10 32 7.4 22 35 40 20 16 4
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Table 8 Results of centrifugation test

: : Flow Total Galac- Sludge

Cl:?gu' At?dl' Orletce:e rate of H COD SS uronic Pectin turonic re n‘? oval water

o on R filtrate PP (ppm) (ppm) acid (ppm) acid "*GN® removal
gent  fppm} - NO. (m3/H) {(ppm) (ppm) % (%)
K-744  Celcum hydroxide Original 1549 760 6,385 2.002 1,246 756 - -

concentration studge solution
137 5 1.3 Filtrate 124 660 1,650 641 552 89 94.16 88.7

175 5 1.3 Filtrate 124 660 650 267 169 98 89.82 843
195 5 1.3 Filtrate i2.6 630 220 120 24 96 96.55 83.8
195 7 1.3 Filtrate 12,5 600 450 122 51 71 9295 90.7
195 3 1.3 Filtrate 126 620 1,940 900 645 255 69.62 834
469 3 1.3 Filtrate 12,5 560 1,500 - - - 76.51 80.0
318 5 1.8 Filtrate 12.5 600 990 338 216 122 84.49 86.2
195 5 1.3 Filtrate 11.6 358 1,200 829 — - 79.56 87.8
469 5 1.3 Filtrate 1.5 523 376 585 - - 93.59 85.7
323 5 1.3 Filtrate 11.6 521 638 591 - - 89.13 B84.6
cpgog Calcium hydroxide dge Original 198 700 6,880 1,276 1167 109 - -
175 S 1.3 Filtrate 126 600 1410 844 733 111 7949 88.5
282 5 1.8 Filtrate 126 580 1,470 489 427 62 78.62 87.2
323 5 1.3 Filtrate 126 570 490 151 80 71 92.87 84.0
Functional dimension of decanter Gear box :30751-013 S (standard type)

Rotation frequency 14,500 rpm
Method of adding the flocculants : Reaction tank
Concentrations of high molecular flocculants are 0.2%

2, 4 EHEBRLAER

2.3 TRLABOEAEKEELRO LBKEBEHEREABE U/ ERI Table. 8 oM< TH 5.
MEAIZ BOD12~31ppm, ¥ ¥ 422ppm, COD 13~47ppm. E! 35ppm. SS 20~80ppm, 3
5 40ppm &Y. xEZEH BOD 97%. COD 3% CRIFISMEAFLHZ BT, SSi214
Bikd 2mtkss, PREVEEZTLTWED., BERFTAEMEE/L.

LD EhoiFiEERAEG O ES SS 3T 135ppm UTTH L C &M L Ebh
%. 8512 70.4%, R2F 13 719.0%DBREHETH 72,

2,2, 2,3 TRUZERENWERIS. 34 Y {HHEKEEAKEENLERME LS4, BOD &
AT 0.3kg-BOD/m* HAHATH2D1c LT, BAKEFLBRAEZTH > 284, BOD
ERATFT 0.82kg:BOD/m*- A &% o7, FERHAERLHKABEEROREIOBERIR. #1100
BGETHENERAESTELLS. X, FEIZUET S8 3 (FoRR MBS R/ .

3. EARKEELE, XS UEESROKHTR, KMKKR

BEoBRKBERD, ARKELTTIEHKOBEAKEELRNHZ 7 v VY DBRERRTRKEE
FHRABZLIRE, #0400 (FAv4-) TRVWEREZECOTEMAEM RO ER (7
AvE=) EROTHRAEZH L.

3,1 HE ITEHKOHAKEELER 7 v ¥ DRK

B TEEA. K-744, CP-605. CP-608 B o7 A v % —BkEBEGERAET able, 9 IR L
7z
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Table 9 Result of centrifugation test

K-744 Crika Flow Total Galac- SS Sludge
addi- addi rate of H BOD COD S8 uronic Pectin turonic removal Water
tion tion filtrate p (ppm) (ppm) (ppm) acid (ppm) acid %) removal
(ppm) % (mM*/H) (ppm) {ppm) (%)
Calcium hydroxide Original _ _ _
concentration sludge solution 8.3 525 6,320 1667 1,637 30
175 0.1 1.3 Filtrate 10.5 - 520 900 217 192 25 85.76 84.4
211 0.1 1.8 Filtrate 10.2 - 480 2,080 667 644 23 67.09 84.3
175 0.2 1.3 Filtrate 10.8 - 520 240 63 13 50 96.20 82.0
211 0.2 1.8 Filtrate 10.8 - 540 800 109 188 31 87.34 84.2

Calcium hydroxide Original _
concentration sludge  solution L1 612 400 5970 1,905 1,862 43 -
142 0.2 1. Filtrate 12.8 603 400 420 100 49 51 92.96 84.0

111 0.2 1.6 Filtrate 10.7 593 370 250 69 14 55 95.81 80.3

Calcium hydroxide Original
concentration sludge  solution 84 756 400 6,880 2,291 2,250 41 - -

111 0.3 1.6 Filtrate 9.2 679 350 520 176 135 41 92.44 59.0
111 0.4 1.6 Filtrate 94 651 350 800 382 341 41 88.37 718
137 0.5 1.3 Filtrate 9.4 478 400 290 73 27 46 95.78 76.3

Note : Properties of assistant flocculant silica Functional dimension of decanter
pH : 20% Concentration Orifice plate No. : 5
Gtain size : <300 mesh Gear box :3075L-013-S
Principal component : Rotation frequency :4.500 rpm
Oxides of Si, Al and Fe Method of adding the chemicals; Reaction tank

Table 10 Results of centrifugation test

Kinds Concentration  Orifice Flow rate s S8 Sludge
of of plate of filtrate pH (ppm) removal  removal
floculants floculants No. (m3/H) pp (%) %)
K-744 Excess sludge  (original) 7.2 7,960
57 5 1.8 Filtrate 7.4 2,770 65.20 89.9
99 5 1.85 Filtrate 7.4 210 97.36 88.0
137 5 1.3 Filtrate 7.8 160 97.99 86.2
137 3 1.3 Filtrate 7.9 150 98.11 85.4
79 3 1.3 Filtrate 1.5 6,920 13.07 85.0
C-7 Excess sludge  (original) 6.9 6,735
137 5 1.3 Filtrate 7.3 73 98.93 81.5
79 5 1.8 Filtrate 7.0 200 97.04 87.4
Functional dimension of decanter
Gear box : 3075L-013-S
Rotation frequency : 4,500 rpm

Methof of adding the chemicals ;: Mixing in a reaction tank
Concentration of high molecular floculants

HEABERE-F-—F7AMRIDIEELZELTH>LEZED/.. Table. 9 TERLBFEL
P&, EOTEERE LT K-T44 ZHINEE 195ppm WA, #Y 74 27— No.5, &
B 1.3m*hr THZ. COFRFTREETE > 78EH, SS B 96.6%, <~/ F vipkR®
98%. o —FK4r 83.8% T, BEMIEROS S K-744 MiEb ROERES-.

Ko, K-T4407 o v 7 ERigE L D —BHREC T a0z PhRlE LTy Y 7%, N TK-7T44
MU TERAKETS - I fRIE Table. 10 cind tH 5.

BRIELTY ) IRTEAREENTI2LLEKE T, K744 OFEMERLLLTTEL. 2o
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RBEERES R LBIFENESER, K744 B lppm. ¥ ) HBE 0.2% TS 5 ERIK0.13
BEFN 150RET3E, AHEEE 1.6m¥/hr TRy F VB3R 99%. SS k¥ 95.8%. 7
— %7k 80.3 % EBFEERAEN. BRIV YAE 03B LEMT S L. ¥ —FKGETELE
TETTEAMr—+BEELLE-1.

i, BERISHEZ2BE LAFA Y2 -Fkilg%: 7o, BHEIUCHHEIZER 75 &R
Bhi7o02d 2759 EB¥hicabh, ﬁﬁmxﬁ EDERER, BARLEBICEL L
7o,

FHAVE—OFr—Re s A AR, BER, BEE, EEHTEEZEEUTHKRERTS
c,&%H@ﬁ—WWﬁﬁﬁ&mﬁmﬂva&%rﬁxss%£$KEME<ME%ﬂmWL?5
A, BARBREC K-/, AEHAESTIENIFUyBRERIIBOUDH, RBEiED, Bk
BETTaEREL-.

3. 2 iR, REBROFH V2 -FKAR

BEAERL RS L THLRE LTERAUEERAK-744, C-70 2 EIIC D41 T3075L-013-S
Fr—Hoy 7 AFAOTH KRR LIERE Table, 11 (258U 7.

Table 11 Experimental plots for compost test

Addition ratio of acid and alkali wastes

Experimental treated with 0.7% slaked lime and
plots dehydrated (water content 95%)
A Control
B Percentage 1o the dried rice straw  10%
C Percentage to the dried rice straw  30%
D Percentage to the dried rice straw  50%

L BESNERSAAR, BUER C-7, BHEARMEBRE 137ppm, A 74 A7 L —1FNo,5, 5
W E 1.9m%hr OFRET, SS MEFE 9%, r—FKHS 81.5% LR AE.
4. BREBETEXISy PERAW-HPCL3IEIETY Y Il —afis

4, 1 MHAKEHLEBA S v PHAEREOR S

4,1.1 HBRoOBERUVHLROEHEES
HeXDEHIZ Table. 12 TR L.

4,1.2 WEHEEORAEI

Table 12 Mixing rate of composts

Mixing rate of fertilizer

Dates of Management Rice and pectin sludge

Kinds of supplying water

farm of straw Fertilizer
practices compost (kg) A B c D A B c D
1975 Cutting the rice straw, Pectin siudge 0 75 225 373 . . .
adding the pectin : : 3 ‘. . -
Us G dge and fertilizers, 750 Lime nitrogen a% 15 73 1.5 7.5 Water l;:la‘cjgcsj El)‘(;‘:jcgs: Elﬁfie;:
and pile up Urea 10.5%) 3.7 37 37 3T Hudge  sluce
Ammonium suifate  2.5%) 9.7 97 9.7 9.7 M * *
122 Ist turni - Water Excess Excess Excess
f28  lstring Calcium carbonate  (.5%) 187 187 187 187 dudee siudee sludge
* = £
218 2nd rurning —  Superphosphate of lime (257) 15 15 15 15 Water Excess Excess Excess

studge sludge sludge

2/13  3rd wurening - - - - - - - - - -

* Excess sludge pll: 7.5 T-N: 0.014%




Table 13 Composition of compost

End of
) 3nd ¢ after Ftri(r)nrg g;e Ist \nt{eek c
st 2n ermen- - h 0 . ompost
turning lurning  tation and mottc:’u;zti{on mashroom 5 weeks 10 weeks wasle
compost cover growing
completed
pH 7.6 8.0 7.2 6.0 6.6 6.7 6.5 6.5
Water (%) 76 82 66 59 56 55 58 62
Total-N 1.576 1.629 1.652 1.601 1.498 1.506 1.462 1422
A Cellulose 27.58 27.27 25.88 22.58 21.02 15.61 13.32 14.46
Fat 6.013 4.404 4.576 4.454 3.028 3.097 3.145 2.685
Ash 18.3 20.5 246 28.1 31.7 325 32.5 33.0
Pectin 0.018 0.029 0.025 0.014 0.013 0.012 0.016 “0.012
pH 8.3 8.4 7.8 6.9 6.8 6.7 6.5 6.5
Water (%) 84 78 67 62 58 57 59 63
Total-N 1.623 1.653 1.669 1.623 1.523 1.482 1.486 1.389
B Cellulose 27.36 26.59 25.16 21.82 20.11 15.24 13.74 14.31
Fat 5.124 4.714 4.280 4.275 3.088 3.066 2.771 2.795
Ash 20.7 22.5 27.3 32.8 35.9 38.5 38.0 40.5
Pectin 1.299 0.530 0.283 0.441 0.155 0.143 0.162 0.146
pH 8.4 8.4 7.8 6.8 6.5 6.5 6.6 6.4
Water (%) 71 85 66 63 55 37 58 62
Total-N 1.384 1.427 1.570 1.593 1.499 1477 1.425 1.368
C  Cellulsoe 27.23 27.16 25.34 22.16 20.92 15.12 13.89 14.06
Fat 4.245 3.881 3.967 4.239 2.996 3.113 2.652 2.870
Ash 19.2 20.4 244 28.6 30.5 31.9 33.8 35.3
Pectin 1.254 0.564 0.163 0.429 0.285 0.196 0.135 0.177
pH 8.4 8.2 1.5 6.8 6.6 6.7 6.5 6.5
Water (%) 717 67 69 63 58 58 60 64
Total-N 1.302 1.445 1.593 1.613 1.527 1.486 1.446 1.284
D Cellulose 22.86 22.45 20.39 19.87 17.79 13.60 12.90 12,96
Fat 5.558 3.916 3.888 4.317 2.910 3.0%6 2611 2.873
Ash 21.8 27.0 217.5 33.5 34.5 35.9 38.8 4.6
Pectin 3.196 2.628 0.647 0.423 0.419 0.423 0.404 0.359

Note : T-N, Cellulose, fat, ash and pectin are expiessed by dry matter percentage.

FIMPHELE TOHERRED 60°C LI & -7-FAMENIZ, D, B, C. A KoJficii-»
fo. BB (W. 50.2.13~2.16)RTHOENEKIIRX &L 12 58~60°C TH -7, FHEEEE
OHAOHERERBIFT, #RK&EL 1 BHBECHEROBERTICITEE » 7. HERENH S BEHE
IBIZE3 2 TOHIMORSZEIE Table, 14 G LA EBHTHB.

HERRHERR IR, TEFMcE ML 7 F v AREBELEAS » Vizxkd . #ER B, C, DK
cHRSERBPPEL, RAHEFREL, HEILOBREAEELL. WHELE1RBRS LAssHE
IEORKE TP PBAGKRE L 7. COFERELT. 25 v Vo fkiE, BEECLY, HEA
RICHE~NGHMCHRARBE L DEEAONS. BRLBERERTHOREERS Mo -2
13~14.5%, HIK433~42.6 %1015 > TH Y, WHHBEME, - - DHEERAVEBELTHS.
HERORsF vy OBEEEZRSE, B, C, D RELHEEMESRRURTRD- v ¥ 20~ LEBT
Fibah, BEEIGIZEBYVIOWIEP LT, ZOZFRERREENBR 5 » U FIFHEE
MEMDBBETLIEE. 2 F v SERTOEEG - XD ESFFINEEMNE ELER, 35iC
vy VaN—AHOEES LN/ F U IERLTED, 30IHRETIRZF VY OSBMNEDDT
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BETHBEC EXEDI-.

g 0B

EUHGFRETRABELE 02 7 VEEZS a0 1 7 v EHESEHKOERRUBOKEET
B, REERABOFEHREE CEHAN. EENUE SBRNET L -7, kI I AKEE
BRA7 v VORAEPEMRALELE UTHELORBETL 1.

1) 1A VvEEEERKRRI FUVESE{REDC LI HEBEOLY, TOREELLTH
FRIZEZBELRHEEMNVL. R/ FVHRRREIN, BEFRUESRITH 712, HAKE
Lo LB-EMETL X R,

2) HEAKORFEEWUXEL, ik, AREEAETI-4. FRMEELt %) 23m® Ok
RETELTE. BHARHEEMEBRUL-/:.

(3) HMETEHKOBERICEIZBERBATL /&R, TOREEIL SS 36%. =7 F 34
DBTH»7-. (FEFERLFEKIZIBOD, COD, SS RAAEELEIEZEEMEB SN .

m HAEKEELE, EUFRELEOEASII LV EEFRABKOKMERT BOD7%. COD

5%. SS 81% .7 F v 6%t & ht-. BOD EHET =0.86kg-BOD/ m. B & ¢hFa). FIFAY

&#&ﬁ@&ﬁﬂ;%t.

5) WRREELERS vy VOFH v —BRKIIRESFEEN K-744 RUBH O LHH

THHIEMEDohA. . FHFSELARICHT 2 K-744 0ifiimiz#kkicd L 10ppm LI

THEONERDLI I EN BN,

6) BENERF v POHIMICXZ = v Y2 v — LADREXBRETEL, BERBORERE

LTHEBTHS Z EMBEEINLT.

RbDIL, vy o~ AT EIEE, A
*RULET.

X &

1) B, BE&NFS 3R, 55, 389, 543 (1976)
2) BAREEDS - mEEEHE 1, U (1969

9_2
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