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MMM TRABLMA D, Co, 4 %BITT

200

10,000 -
a L ]
\
\
’E‘ v
8,000 —_
5 - e §
i)
N ° &
N -
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7-2-7 7RBhA Z(LIFE O E G EIT R

ValbwF—F 2P REBLEEIICT TR
FoZ¥, Th AT BDERZEORESHTE
KEFBFED LD TH B72%, IS H LR
BESTEIC NS Y FPE 700 TOY R DAL
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(5) HERAH A DFEBEGENEBETOCET
BLHELAD, #2 000kcal/ Nt TH » 7o
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COREBTRAICAMERPLTW L, B
DERIZE S > THARBLENT . F72, &
HOWRIZE B> TBENETT5E2HD
100V E TOETEEFFEHE LT, ZOROAME
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Development of Disposal and Effective

Re—Utilization Technology for Shredder Waste

Kazuhiko NIIKAWA«, Akira DEGUCHI*, Hideo HOSODA «, Hiromi TAKEUCHI=,
Masakatsu MIURA»*, Yosuke MAEKAWA=* and Satoru SUZUK s+«

* Resources and Energy Engineering Department
=+ Applied Chemistry Department

=xxDirector—General
SYNOPSIS

The number of scrapped automobiles is increasing in Japan, and a recent estimate put the
number at 5. 0 million per year. In the processing of scrapped automobiles, shredding technique
1s used to recover high quality steel. Non—metallic particles remain in this process, and these
particles are called shredder waste. Shredder waste is a mixture of plastics, rubber, and fibers
and aboutl, 000, 000 tons are generated annually. This waste has generally been disposed of by
dumping, but space and environmental problems as well as considerations of alternative uses
of shredder waste has created a need. to develop new techniques for its disposal. The purpose of
this research is to develop disposal and effective re—utilization technology for shredder waste
which is economically feasible at the shredder plants. The research covered; 1) Simple gasifi-
cation technology for shredder waste. 2) Electric power generation by gas engine using the
produced gas.3) Design of disposal and re—utilization systems for the shredder waste. In this

research, the following results were obtained.

I. The quantitative and composition analyses of the samples:

Samples of the shredder waste were collected from the shredder plants in Hokkaido, and the
quantitative analyses of the samples were made to get a fundamental data. The results of prox-
imate analysis are as follows: Moisture 14—21%, Ash 15-24%, Volatile matter 49-59%, Fixed car-
bon 4—8% , and Bulk density 0. 15g/crf. Calorific value of the sample was ranged 3, 600 to 5, 200
kcal/kg. Composition analysis was carried out to get the composition of shredder waste. The
scrapped automobile (manufactured in 1979, engine capacity 1, 400 c.c) was used as the sample.
The composition was Metals 79. 5%, Plastic 7. 0%, Rubbers 6. 8%, Glass 3, 6% and Others 3. 6%.

2. The basic experiments on gasification with air:

The basic experiments on gasification with air were made at a temperature range of 8008
30 °C using a fluidized bed type gasifier with an inner diameter of 200mm. The results of the st-
udy showed that combustible gas component in the gas product was H,, CH,, CO, C,H, with
higher heating value of 1, 200—1, 500 kcal/Nnf. From the experimental results, some important
factors such as the mechanisms of feeder and the discharger of residue were picked out for the
design of pilot plant. On the basis of the above mentioned experience, a 20kg/h pilot plant of flu-

idized bed gasifier for the gasification of shredder waste was designed and constructed for fur-



ther studies on development of simple gasification technology.

3. The removal tests of SO, and HCl:

The preliminary removal tests of hydrogen chloride (HCl) from the gasification process of
shredder waste were carried out by using of the lime—stone and coral reef rock. The removal
ratio of HCI increased with increasing the value of Ca/Cl, mole ratio. The removal ratio of HCl
was 85% at the Ca/Cl, value of § and reaction temperature of 700—800 °C. Based on the data from
the preliminary tests, the removal tests of SO, and HCI were carried out by means of the lime
—stone feeding into the fluidized bed using pilot test plant. The removal ratio of SO, and HCI
were 82% and 78%, respectively, at the Ca/(S+Cl,) value of 4 in the temperature range of 700 to
800°C.

4. The experiments on gasification with air:

The experiments on gasification with air were made at a temperature range of 700—800 Cto
obtain optimum operating conditions using the pilot test plant. The experimental results showed
that the average higher heating values of the gas products were 1, 400kcal/Nof (at 700°C), 2, 000
kcal/Nnf (at 750°C) and 1, 700kcal/Nnf (at 800°C), and the composition of hydrocarbon in the
gas products was increased with decreasing air ratio. From the results, optimum condition for
gastification of shredder waste was summarized that bed temperature was 750 C at air ratio of
0.28. The gas components in the produced gas at optimum conditions were H.(6%) , CO(6%) ,
CH,(5.8%) , C.He(0.7%), CoH,(0.02%), C.H, (4%), CoH,(1.3%),CO.(14.5%) and N (57%)
with higher heating value of 2, 000kcal/Nni,

5. The experiments on power generation by a gas engine:

Gas engine type power generator was designed and constructed for further studies on devel-
opment of power generation by a gas engine using produced gas as fuel. The gasoline engine
(4 cycle, 2 cylinders, 544cc, 13PS) was converted to gas engine by changing fuel supply system
and it was connected to power generator (output voltage 110V, power output 7.5k W) . The en-
gine was initially tested by charging of L.P.G. From the test results, some important factors
needed for the design of pilot plant were obtained. Preliminary test run of the modified gas en-
gine was done by charging constant flow rate of L.P.G and mixed with varying amount of pres-
surized air to determine the minimum practical heating value of fuel gas which the engine re-
quires for smooth operation. The test results showed that the minimum heating value of 1, 200
keal/Nrd is effeciive for smooth operating condition with maximum output of 6. 5kW and 100V.
From the results, it was found that produced gas could be utilized as fuel for a gas engine.Based
on the data from the test of gas engine operation using L.P.G3. and air as fuel, the low calorie
gas produced from shredder waste at optimum gasification conditions were tested on the gas
engine. The results showed that the engine could be started only with the mixture of the pro-
duced gas and air, and it was continuously in good running condition with maximum output

of 6kW by passing produced gas thru a buffer tank.
6. Cost evaluation of the total system:

A new total disposal system combined with the fluidized—bed type gasification with air proc-

ess and electric power generation one was proposed based on the experimental results. It was



proved by the operation tests that the total system could be operated properely. Moreover,the
disposal cost of shredder waste was evaluated ,and the results indicated that this system could

be economically practicable comparing with other existing systems.

This research was carried out from 1987—1989 F.Y. as a part of the special research projects for

Prevention of Environmental Pollution.
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