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WREDBELT=, WEEMEAE 1L [SL T 20gITHEH Y HBER&K 5L Z@@S =%, #lE 1L ITxL
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2-1-3-2. Biiix ERALEE

BRALMEBAE(TST-RRPICIE. O-FTREN THAREERBARDOREBNZEFL TS K
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LEBEMELT, BRBEREEIT,
BHOpHAEE, B 24 [TRTFEHIEAATBOAATBITL. pHEEST DLREEN RAI~NEITL
TRRFABRINDS,

ZpH HCO, © H' + CO0;°
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2-5-2-2. PRIRERALER ) VBRIV L R ALIEE

DUBEAIILS ) LERGERZ O EEARIT. BFOHKLEEEICTREIN-RICHRESS,
EBHRIZDNT, DEITo-ECAH, R 31 ITTRIBEY TH o=, (COD JEEE:450mg/L)
EEREL T, COD RE 3,800mg/L MBEZRINYF 5 (B &% 500L) FEAF D HKLIBLEE CTURELI-FHER.
% 32 [TRTEY. BGRIED COD EE(X 12.6mg/L THY . 2RI 112meg/L ZAE(TFEIZERTHH-
fzo ROMDEEICDOWTHRERTH o1z, EFEOHIKLEBEEB(CKELERERITHEHE BEIEIC
RENTHONSREDBERELT, LEAKREHD COD REILI500me/L LLTFIZFREELT=,

& 31 UOBAIL ) LERIERED EBEAHRDHTIE

SHTIEE ST
MXIFZDILEY 0.7mg/L
TUEZT.TUEZIMEE Y. BIEERIEE Y :
RUREL AN 10me/ LK
TUOESTHER 16mg/L
HIEREESR 2mg/L
HEEREESR 1mg/L
pH 8.1(16°C)
BOD 1400mg/L
COD 450mg/L
) 610mg/L
T-P 160mg/L
TOC 630mg/L
THIARIEZDIEEY 8800mg/L
TV RIFSZDIEEY 0.3mg/L
Y ATIRIESFEDIEEY 2.7mg/L
BieYAz> 110mg/L
k| it s 0.2mg/ LK i

7 32 ERfFBEKALEEEER
5B HBURIEEE | KOA # AR
BOD 3.2mg/L 14mg/L
COD 12.6mg/L 112mg/L
T-P 9.4mg/L 11.2mg/L
T-N 74mg/L 84mg/L
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B U1 %IZDE
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A1 %IZD
Cd 7 M%_ép/pﬁf L2 0000tk oK
T-N ZEXREEE1%XRH 0.09% OK
WETIEL FBREEN B
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RIBICEHALTEDOLIHRUABEBLRITEBLIOREETT,
ﬁ 35 1 \n_tiigo):t ri&U/q:I*EiR(ilzs*EiO)E”%
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REt | LROWE | £ | g o) (H,0) é§§31 (ECYS/m (CEC){BZZ/ ut g/iL T 3B B
AR
EiB™T BARHy+ SiL HEL 6.8 0.1 k& 0.45 28 0.53 122
FE)pH RO, BAIKRE1%EREMA =,
HEAEYMORBERUVRE: FOL
ﬁ 36 '\EKE&E&UEEHE@HXD-I-%T?o
= 36 HEBER R UERDRE
= ERE Br=(mg/uk)
Eit"%ﬁlz (g/ﬁ“/l‘) C_P205 N Kzo
HESX 0.46 100 50 50
R EEX 0.92 200 50 50
4 = o
PAERAE R EERX 1.38 300 50 50
MEER 1.84 400 50 50
HESERX 0.24 100 50 50
e EERX 0.49 200 50 50
\ HEI’ &y
HRHE R4 3 EEX 0.73 300 50 50
E=X 0.97 400 50 50
ﬂ%%ﬁ*é;[ %100 50 50
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(%) (%) (%) (cm) (em) | (g/#9h) | &%
1 80 95 100 3.4 1.1 23
HEERX 2 85 95 100 3.3 10.8 222 3
i 83 95 100 3.4 11 226 99
1 75 100 100 3.4 11.2 235
2EER 2 80 100 100 35 11.2 23.7 3
i 78 100 100 35 11.2 23.6 103
HEELAE R
1 80 95 95 3.4 11.2 233
MBEX 2 75 95 98 34 11 22.9 3
i 78 95 95 3.4 1.1 23.1 101
1 70 90 100 35 1.2 23.4
MEER 2 85 100 98 34 11.2 23.1 =
iy 78 95 100 35 11.2 23.3 102
1 70 100 100 35 10.9 227
HEERX 2 80 100 100 3.5 11 23
i 75 100 100 35 11 22.9 (100)
1 75 100 95 3.6 11.2 23.9
2EER 2 80 95 98 3.6 11.3 24.1
i 78 98 95 3.6 11.3 24 105
it ERAE R
1 55 95 95 35 11.2 236
MBEEX 2 80 95 95 37 11.4 24.2
i 68 95 100 3.6 11.3 239 105
1 65 100 100 3.6 115 247
MEER 2 80 100 100 37 1.7 25.3
iy 73 100 100 3.7 11.6 25 109
1 75 100 100 3.4 10.8 225
ERERER 2 80 100 100 3.5 11 23.1
i 78 100 100 35 10.9 228 100
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& 40 RELFER #ERX

10R 3,700L (%1;?110[;%»2@ 80.5Kg 7,531H 103,450M 59,200M -36,719M
18 3,000L 21.0Kg 80.6Kg 24411 108,963 48,000M -58,5221
128 4,200L 27.2Kg 96.1Kg 2,996M 123,943M 64,000M -56,947H
1R 300L 28.2Kg 95.5Kg 3,023M 37917H 4,800 -30,093M
28 900L 0.0Kg 40.6Kg 812M 66,187M 14,400 -50,975M
3R 900L 8.9Kg 30.0Kg 951H 66,187M 14,400 -50,835M
Bt 11,200L 235.3Kg 423.3Kg 17,753H 506,645M 204,800M -284,092M
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I5H BIE") VBRAE SHTE FIE
NTEFRIE

C-P,0, 15% Ll £ 23.33% OK
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TN EXEHEE1%R| 002% OK
it
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Establishing the Recycle System of the Non-Electrolytic Nickel Plating Waste Solution
KOA Corporation
The KOA Group embraces “circulation”, “harmony”, “finite”, and “enrichment” as the fundamental value of
corporate management, and is conducting various experiments to build models for perpetually circulating local

society in the water system of the Tenryu River system extending from Lake Suwa to the Sea of Enshu.

<KOA's vision for establishing social system of the river system>

The figure on the right shows the KOA's vision for establishing r 3
social system of the river system and the activity to perceive the
current circumstances of the local industrial waste, its future
prospects and its disposal by leading the Ina techno valley

recycling system study group. This activity is highly appreciated

and awarded the global environmental protection distinguished

service award from the Minister of the Environment in 2008 for

the many years of environmental conservation activity.
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This technical development of recycling the waste fluid from the electro-less plating in the electronic device

production process is worked on as one of the above mentioned activities.

Electro-less nickel plating is widely used for surface finishing of electronic components and machine components.
The estimated annual amount of waste fluid is 125,000 tons. The waste fluid is treated by a specialized company and
they are mainly disposed by landfill so recycling is a rare case. The reason is because there are problems in
profitability and additionally, the extraction technique of high quality nickel which can be used in resource recovery

and phosphorus which is a basic material for fertilizers are not yet established.

Nickel is one of the rare metals which are directed to the stockpile program. If the supply quantity can be increased
by making wide use of the technique established in this project and be able to supply to others such as the stainless
steel manufacturers, it would be contributory to the stable supplies of nickel in the domestic market. The largest

producing country of phosphorus is China and they are treating the mineral phosphate as their strategic material by
export restriction. Establishing the system to extract the calcium phosphate which is the constituent of the fertilizer

from the waste material is a significant challenge for using the natural resources effectively.

This project is to establish the process to collect nickel which is a rare metal by the ion-exchange method from the
waste fluid of electro-less nickel plating and additionally produce calcium phosphate which is the constituent of
fertilizers from the waste fluid that includes phosphorus and COD constituents after collecting the nickel by oxidation

treatment. This challenge is to establish the series of recycling system to recycle the two precious resources, nickel and

phosphorus.

‘ Electro-less nickel plating waste fluid ‘ <Process flow of the recycle system>
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