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Possibility of environmental purifications by biomass charcoals

Akira SASAKI?, Eiichi NARITA’
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Abstract

On the chemical analysis methods for pesticide residue in vegetables, some activated charcoals

are often used as to adsorb pesticides. Those most are made from polymer materials, but a part is

made from other things. For example ,sometimes activated charcoals are made from agricultural

wastes, like nut shell, rice chaff, palm shell, bagasse, corn wastes etc. for environmental clean

materials. In particular, the comncob charcoals (Dalian in China) can absorb a larger amount of metal

ions from contaminated water compering with other wood charcoals. In this paper, the relationship

between the carbonization conditions and the physicochemical properties and adsorbability of some

environmental pollutants.

Key Words: charcoal, corneob, environmental poliutant, cesium ion
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Table.l Content of metal ions in raw materials

Amount of metal ions /mg.g

M aterials
K" Mgt ca¥t APt si't  TotaiFe
T-Corncob 0.27 0.02 0.02 0.12 1.06 5.09
Cornceb Pith 0.25 0.03 0.05 .16 0.81 1.08
(China) Wood ring 0.53 0.03 0.02 0.45 1.37 3.63
Chaff 0.18 0.03 0.04 0.10 0.61 8.04
Corncob 4 oimeop 0.58 0.69 0.18 0.03 0.31 0.02
{Japan)
Wood Nara" 0.05 0.06 0.62 0.02 0.07 0.01
Sugi” 0.10 0.20 0.64 0.02 .11 0.07
 Nara ; Quercus crispula , " Sugi: Cryplomeria Jupenica
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Fig.2 Three parts of corncob
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30 GRS CHF SHIED L OBFRE &R
TRER, WPhOA A HIE 100 %BEShD S LA
PP FELE, 2L, bEE U AL R m g

Table.2 Pore properties of corncob and Nara charcoals,

Pore volume /mm3g-!

Soeci Yield Siet
pecimen 0 2.1
(OC) / A) /Il’l g micro Vmeso Vtotal
600 270 329 01758  0.1421 0.0334
Corncob 800 249 446 02312 0.1935 0.0377
1000 21.0 961  0.5643  0.4161 0.1482
600 225 430 92268 0.1930 0.0338
Nara 800 215 480 02325 02058  0.0267
1000 15.0 693 0.4982 0.3293 (.1689
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Fig.3 Percent removal of metal ions by coracob charcoal.,
(metal ions concentration 1 ppm, carbonization
temperature 800°C, agitation time 30 min)
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Table.3 Zero potential for chracoals

Zero potential (MY )

Temp (C) Nora
500 -49.88
600 -40.29
700 -36.06
800 -34.10
900 -33.60

1000 -29.83
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Research for phosphorous recycling system with local production for local consumption
in Iwate by local production for local consumption from Iwate

SUGAWARA Ryukou?, SASAKI Teruhito?, SATO Yoshiyuki®* and ABE Takashi*

*Local Independent Administrative Agency Iwate Industrial Research Institute
SIWATE PREFECTURAL GOVERNMENT, Department of Prefectural Land Development
“Twate Industrial Technology Junior College

Abstract

We conducted a series of experiments of phosphorus recovery based on the practical “ash

alkali extraction method” in order to deve
phosphorus-rich wastes which are generated i

I

op a new strategy (o retrieve phosphorus from
n Iwate,

First of all, we succeeded to retrieve phosphorus from sewage sludge ash by using waste
alkali solution, and obtained prototype of phosphorus fertilizer, We also found a possibility
that the cost might be drastically decreased by using waste alkali solution in phosphorus

extraction procedure,

Next, we held “Scientific Meeting of Iwate Prefecture for Improving Lecal Production and

Local Consumption of Phosphorus Resources”

participants had joined in every meeting.

for six times in three vears. More than 60

Finally, we proposed the “Phosphorus Resource Recycling Strategies of the Local Production

and Local Consumption®,

Key words: Phosphorus, Recycling, Waste, Fertilizer, fwate
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Table 1 Total amount of analysis resutts(Reagent alkali use)

THERHEERE (LIESEERE) TS REI IOl BE
SR HEREOEE e | oE | ek | wmcEER) | @ | ot | SEORER)
ARSI LBRUEDIEEY {156 0.36 <0.1 .1 0.68 48 46
AESTD LS (CREEERLEE <250 1t 46 6.7 94 88 B2
LTSN <50 <0.1 <0.1 <0t <0.1 <0.1 <0.1
KERUZDALED <15 <0.001 | €<0.001 <0.001% <0001 | <000 0018
L BEUFOESY <150 0467 <05 085 <05 <05 061
BEVETDEEYD {150 32 27 21 10 <0.1 53
DERUVEFDILEEY <150 9.3 75 11 84 14 15
AOREUZOLEESN <4000 § <0t <01 <0.% <01 <01 <0.1
EFS3BERUVETOIEED <4000 | <100 | <100 <100 <100 | <100 <100
BT mg/ke
Table 2 Total ameunt of analysis results{Waste akali use)
THE R (LIEEFERE) TS RERY TR B
BHEHEDEOESR maelE | s | det | MECEEE) | gE | odet | MEGEHER)
ARSHLRUEOEEN <150 0.86 0.t2 1.1 28 2 24
oA (CrBREEELILED <250 48 6.7 86 100 83 79
LPAEE <50 <0.1 0.1 <0.1 <0.1 0.1 <0.1
HIBRUEQEEY <15 | <000t { <0.001 0.006 <0001 { <0001 0023
+Lu BUEDEEY {150 {05 <0.5 0.86 <05 <05 067
HEBEUETOIEEY <150 33 18 30 15 8.5 48
DERUFEDIEEY <150 45 58 10 12 13 22
AoERUTOLEEN <4000 | <0.1 <0.1 <0.% <01 <0.1 <0.1
F3RRUETQEED <4000 | <100 | <100 <100 <100 | <100 <100
B - mg/kg
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Tabie 3 Effest of phusphorus recovery system introduced
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The recovery of the rare earth elements from used motors
without a manual dismantling

Katsunori YAMAGUCHI

Department of Materials Science and Technology, Faculty of Engineering, Iwate University

Abstract

In order to develop a new recycling process for neodymium magnet generated in
used motors such as the rotor of an air-conditioner compressor or the voice coil motor
(VOM) of a hard disk, liquid phase relation between B20s slag, RE,0y-B20s slag (RE =
rare earths), and molten Fe-C alloy was applied to the recovery of rare earth elements
rom used motors without a manual dismantling. When the used motors were melted
together with Bz0s and Fe-C alloy in graphite crucible, the samples were separated to
three liguid phases of B2Os slag, RE0,-B20s slag and molten Fe-C alloy. Utilizing such
phenomena, a novel recycling process consisting of pyro-metallurgical treatment with
B:03 and hydro treatment using oxalic acid was proposed. Purity and the recovery ratio
of RE are 99 % and 99.9 %, respectively.

Key words: Neodymium Magnet, Rare Earth Elements, Recycle, Liquid Phase Separation
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Fig.1 Vertical section of the three liquid phase
separation at carbon saturation at 1443K
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Table T Composition of the rotorofan air-conditioner compressor (massh)

Nd Pr Dy B Al

Cu

Mn Ni P = Fe

3.87 0.03 0.76 0.14 0.78

0.03

0.26 0.27 0.02 2.25 Bal.
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FEELRHINOOESEA AV, TREL T 21
¥HZ, HEPA v XBoRER YO TR RE,
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LD VT T —ADRIR ERH O THENT S 18,

Nd magnet scraps %

Liguid phase separation
at elevated temperature

¥ ¥ !
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)

'Dissotution inacid / oxalatéoﬂ

&E@!%gga)g

L Calcination and drying I
¢

RE,0,
[

Malten salt electrolysis
or calclothermic reduction

¥
Recycled RE metal

Fig.2 New recycling process for rare earth
magnets with the liquid RE.O,-B:Qs
phase separation without a manual
dismantling.
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Fig.3 Appearance of the rotor of an air-
conditioner compressor
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Table 2 Composition of components in each phase (mass%)

Al,O31B,0; | 810, ] Nd | Pr | Dy | Fe A ITB] CJCulCr|Mn] N | P|Si

oo, [ 545 [6515( 504 [ 206 0.10 |00 |04 | - | - | - [001[028[082 =5.01]0.01] -
1_{];1’1‘:83' 674 |22.17|11.55 |41.06| 2.31 | 8.08 [ 014} - | - | - jo.03{0.05|0.74|<0.01]0.04f -
2

- 0.0 1<0.01 |<0.01 1 94.54 |<0.01]0.63]2.98]0.04]0.44|0.08] 0.16 0.03}1.12

Fe-C

Tahle 3 Concentrations of the recovered rare earth oxide {mass¥)

ngOg DVQOa PI‘QO;& Al B Cr Cu Fe Mn Ni P
83.8 15.8 0.32 0.005 | ™D | 0.015 | 0.001 | 0,080 ]| 0.030 | 0.008 | 0.041
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¥ig.5 Recovered rear earth oxide
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Fig.4 Vertical section of the three liquid phase 7= REL0y-Be0s A OTFA & HHE b~ THI CE D &
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OLTF—ARFELTVAEYS, FARRCHEAT 7R -
EARBNT, 20 BaOg HIFTRAT 570, ELARH Tig.6 Three liquid phase separation of melted
BRI ERVEER D, VCM sample
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Table 4 Concentrations of the recovered rare earth osxide (mass%)

ngo;-] D)’QO;; Prgols Al B Cr Cu Fe Mn Ni P
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Mechanochemistry, its Possibility of Application to Resources Processing
Qiwu ZHANG and Fumio SAITO
Tnstitute of Multidisciplinary Research for Advanced Materials, Tohoku University

Abstract

This article describes, in the beginning, the concept of mechanochemistry caused by
grinding a solid material. Then, as its possibility of application to resources processing,
several material syntheses due to mechanical activation derived from the grinding at
dry condition are introduced. The mechanical activation acting on the material during
milling makes it possible to decompose the resin with halogen by its mixed grinding
with inorganic material. Extracting a milled material with the additive, resulting in
reaction products in it enhances yields of the product in a leaching the milled material.
Finally, it is introduced that heating the biomass material activated with additive

enables to generate hydrogen gas at high concentration.

Key words : Mechanochemistry, Grinding, Mechanical Activation, Material Synthesis,

Recycle Processing
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Table 1 Phase transformation of materials by grinding

CY:0 e, B-Y.04
crystal structure cubic monoclinic

density 5.03 —

B-Ga03 e o-Gay 0y

crystal structure monoclinic hexagonal
density 5.9 6.44
YFe:Oy .y 0-Fe,04

crysial structure cubic hexagonal
density 507 5.9
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Fig.1 TEM photo of Ni nano-particles synthesized
from the milling of the mixture of NiCls and Na.
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Fig.3 SEM photos of the products after dry and
wet MC treatments of kaolinite
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Fig.6 XRD patterns of the mixture of PVC-Cal
milled by a planetary mill for different
times
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