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Abstract

New identification techniques for post-consumer plastic components have been developed usefully
in the recycle industry in which massive and accurate sorting processes are required. The high-speed
Raman spectroscopy is adopted with an appropriate wavelength scanning in less as 1.5 milliseconds
and an analyzing methodology using discrimination function. Spectroscopic identification could show
additives and degradation of the plastics. This technique is successfully implemented into the online
sensing in a shredded plastic recycling plant with more than three hundred cycle decisions per second
in one laser line. A practical-scale demonstration facility is constructed with the preprocessing system

of gravity classification tank and metal remover.
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Development of Liquefaction Process of General Waste Plastics

Kaoru FUJIMOTO?, Haruki TANI® and Hiroyuki HAGA?

? Department of Chemical and Environmental Engineering, Faculty of Environmental Engineering,
The University of Kitakyushu

Abstract

Waste plastics from general use could be cracked to oil and LPG by injecting it directly into
heated and agitated spent FCC powder catalyst (SFC), continuously. Product was mainly composed
of naphtha, kerosene and gas oil with small amount of heavy oil. The amount of chorine in the
product oil containing one-ring aromatic hydrocarbons could be reduced to less than 100ppm by
using powder SFC catalyst with suitable chlorine absorbing material, even the feed stock contained
chlorine with 1% by weight or higher. The non-catalyzed system gave solid oil and high organic
chlorine (>1000ppm) content. A bench plant operation which utilize 10Kg of SFC catalyst could
process the waste plastic in the rate of ca. 5-10Kg/h and in total more than 250Kg without
regeneration while giving oil and gas(LPG) with the yield of 85% (by weight on plastic base) with
the chlorine level lower than 100ppm and no free hydrochloric acid formation.

Key words: Waste plastics, Liquefaction, Catalytic cracking, Process development
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Fig.5 Cracked oils of PE (L : Non catalytic, R : Catalytic)

Tablel Material balance of PE cracking

Non catalytic Catalytic
[Wt%] [Wt%]

Gas (C,-C») 1.5 2.9
LPG (Cs-Cy) 23 52
Naphtha (Cs.C) 27 215
Kerosene (Cy-Ciy) 13.1 20.8
Gas 0il (C3-Cay) 37.8 36.6
Heavy oil (Ca5+) 29.9 12.1
Residue 12.6 0.9
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Table2 Chemical structure of cracked oil

Product composition [wt%]
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Non-Catalytic catalytic
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i-Paraffin 2.1 22.5
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Table3 Reaction result of dechlorination

Catalyst HCl' Residyal
generation Chlorine
SITIP(?gt Comcr,:)?)und [CUCLin%] [ppm]
x x 87.5 1150
o x 66.1 830
X CaCO; 67.9 480
x CaO 15.2 433
x Ca(OH), 0.5 210
o Ca(OH), 0.4 118
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Table4 Reaction result of domestic plastic

HCI Chlorine
Cracked oil LPG Gas Residue Total Generation in oil
[wt%] [wt%] [wt%] [wt%] [wt%] [CI/CI in%)] [ppm]
Non catalytic 60.6 34 2.5 19.8 86.2 96.2 1258
Spent FCC 64.9 13.6 7.2 10.0 95.7 78.2 680
Spent FCC +Ca(OH),20vo01% 553 11.6 5.5 17.8 90.2 7.2 202
Spent FCC +Ca(OH),30vol% 64.5 12.7 5.4 - - 0 120
Spent FCC +Ca(OH),30vol%
+Iron ore 10vol% 48.2 11.1 2.9 16.7 78.9 0 85
Spent FCC +Ca(OH),30vol%
+FeOOH10vo0l% 50.8 14.7 6.4 23.1 95.0 0 74

Tabled X V) 43I DO ILEE b bl A2 F VW72 07 A3 @ <, LPG
DHELGoNTZ ERbos, £z, ML, PE O
YR &[RRI AL DR TR T » 7 A% %<
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HETNT T AT v 7 L ARRIC AR H A~ Vi & 72
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2D X ST, FCC BEMIEIINRIANT T AT v 7 53
K<L, £E LT C~CofEDRILKFEE 5 27,
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— PR BEIEYRBE T T AT 7 DAFEIIE 50%LL 18 A
RIRILAKFETH Y, BT EREZ AR LTS
ERgole, TO 1 REFBRIL GCHoMTicky, =F
IR K T5%) B Ry E L, EOMERx 7 18R
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Feed rate:0.08kg/kg-cat/h, Reaction temperature:430°C

Table5 Chemical structure of cracked oil

LLDPE [vol%]  RPF [vol%]

Saturate 36.6 19.3
Olefin 32.7 24.7
1ring Aromatic 22.4 41.8
2rings Aromatic 6.0 6.6
3+rings Aromatic 2.3 7.6

BN SR SN T D HERS NS T,

LoTETNAVHET T AT v 7 ORI LT —RBET Z
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LT N ghol,
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Fig.11 Residual chlorine of cracked oil (Bench plant)
Feed rate:0.25kg/kg-cat/h, Reaction temp.:430°C
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Fig.12 Residual chlorine of cracked oil (Lab)

A TR D i D £ 5 IZEMy 3% < 7o TEY,
iR OISRy B 4000ppm EHE A D EVMEE R LT,
% ZC, 13 [ H A5 Ca(OH), & RPF [ZIRAHRA LT & =
B, Sy O B I I AEETEE O m O REORIRIZER Y, 4y
iy B 100ppm LA F &R L, MR oMb
MEEXT RN DD Z ERHL N IR oT,
TNEZTEROEREITo 2R % Fig12 1277,
LY, EREIZBWNTHRT T T 2 MR finl
WEERETNL, AP oERsOEmVREND
Ca(OH), & RPF SIRGWAT 5 Z LT L - THffioT
THGREIM L, SRR O TR 2 KR LT,
U, BUEFEMBEET 5 2 & TFCC BEflEIc s L
T D HALKTE & M AL SIS T D 2 & Cfil
DR L HTEMEROWEE S E, SRICHEETE 5
IO ThdEBEZ NS, £z, KIEYHHNE Ca(OH),
FIRGWAT HER LT, ZOFRE LY, Ca(OH),
ZROSHIID HIRA AT H Z LIk o T, il
LEMNZEN LR D, MR DR b —ED
LAV RE LIS, Zh iy, HIkE =LV ERET T
AF v 7 OIE T, H 572 Uit ic—E & ok
FEMEANTEE, EFIAF v 7 TOHENTISE U
MM RGBT D 2 LI X 0 IREFE AR 2157,
3.6 FEIHLOER

AT\t 2 ZONTE, EiHbd 5 VT LA,
LI TLO 2> & D FEMuFFFHE 2 5T THARL 22 4 8 HIREAL
T 2-4t/day DAHLRE ) & FFDIERET T o b3 2 FiRE
fhCTh Y, ZELEREZRL TS, £, &5

Vol. 57, No. 4 (2010)

FEER DO TVRIBHZ T IV 21 FET T AT v 7 &
FEFEHMEAR R F 2 (BT A F > 7 D FCC BEfiA|
B S fRZ X D Ai b m g & e 7 a2 2B
H) (m—7 0 3= — o (W) LIV EEZE N HEE A
TaYxy ) =X — ) OEI T — A3k
S ==z & o CULVERRE ) 80kg/h DSEFEY T > k% iE
R Th b,

4. % B

FCC BEfbii A vy, 7S R SERIZ L0 ZFE 0
TITAF I EGHT o MBEIMR T T AT > 7 &K
RILK DR UAED Z e Dinotc, GRFESTTAF 7
DIRAWRFIZIX, Ca(OH), F 721% Ca(OH), (2N 2 T ERGL A0
FeOOH Z RN L CHWD Z LIz Xk v filirh ot E i
ELELARB LS, £72, R ICHESEA 2 RS
BT 5HZ & T FCC BEflii D RFHFmLAK Hiv b 3k,
Sy SRSy B 100ppm FEEE OfE & 228 L CHERF
HIENTXA,

FCC FEfbBEILimahte s | <, BE Bk L CER T 7
AF vy LRE LA, ERAORES R THL -0
NIRISHHA TS 5 & BN =3 fiREE 2 F5 o,

T2, KTavRE, BT T AT v 7 w2l
AL, BASNIZT T AF v 7 3o s, il
AR E LTRSRIMTEI SN D %, @O —
VNAHET DT T AT v 7 OBIIHER O REEA FRIE
L TELL DR, BEEOBENLLERLTHD &
ARSI D,

# 3

KFGLTERIR Y 1 7 VA 2 —B L, (#h)
7T ATy 7 AR s O IR IS K o T I S
Nz, Fio, ERMOFEMIHICIL, (L) T TAF 7
BREAE 2 D K72 SR N e T2 e, & 2 TR
WEERTHLOTHD,

References

1. Plastic management institute, http://www.pwmi.or.jp/

2. H. Ibe, Technology for Feedstock Recycling of Plastic
Wastes, CMCShuppan, pp.14-25, (2005)

3. H. Tachibana, Technology for Feedstock Recycling of
Plastic Wastes, CMCShuppan, pp.189-202, (2005)

4. K.Takuma, Y. Uemichi, A.Ayame, Appl. Catal. A 192,
pp-273-280, (2000)

5. M. G. Yang, I. Nakamura, K. Fujimoto, Catal. Today 43,
pp.273-280. (1998)

155



BREEE PR T2 57 : 156-160 (2010)

3l

BRBEEY X ) — ALY A I N AT AR

# R

ATk ? s ZuFie 2 - KNEZ:3C ? - Suthasinee. Praneetrattananon®

Experimental project on the system of recycling food waste by converting into ethanol
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Abstract

The food waste is drained about 20,000,000 t a year in Japan, and recycling rate of food waste in industrial
waste system holding 3,400,000 t of those is 48%, but, as for the recycling rate of remaining business system /
home system wastes, is less than 5%, which is processed destruction by fire without being used. In this business
model, DEven a few impurities mixed in the food waste, by using the process where the carbohydrate in food
waste has been selected for saccharification, recycling has been enabled. @ The cost pressure factor is excluded by
cascade uses both the exhaust heat which is not made utilization of existing garbage incineration facilities, and
treating residual substance after recycling with an existing incinerator. 3The saccharification liquid of food waste
could generated to be the absolute ethanol, which can be processed to the E3 gasoline that is the fuel for the vehicle
as a final energy form. Although it does not spread at present, as for the use of fuel of ethanol, the spread is
anticipated from a point of view of an anti-global warming measure several years later, and it is thought that a
market of ethanol will be enlarged. This business model will break off the conventional problems and demonstrate
for a new recycling system.

Key words : Ethanol, Food Waste, E3 gasoline, Incinerator
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Fig.1 Outline of the experimental system
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Fig.2 Component elements of the food waste
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Fig.3 Result of the 30days continuous runs
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Table 1 Analyze data of the ethanol from food waste

HE B JASORE BRTH/—IL
- ey [
7Lha-N5 vol% 99.551.F 99.6
4= g/L 4.0LLF 2
Ke vol% 0.70L4F 0.09
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BRIZEE uS/m 500LLF 42
ERED mg/100mL 5.0LLF 0.1
il mg/kg 0.10LLF 0.05
BRAE (BFERELO) wt% 0.007AF 0.0002
pHe - 7.0+1.0 6.3
BES mg/kg 10LLF KBS
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Table 2 Analyze data of the recycled oil

RIG | Blk& | TS | RES | BB | kS | KD |BES | RRE
(s0°c RED
c ) C | Wi% | Vol% | Wt% | Wt% | kl/ke
Cst
A 15 | Bt | 60 20 5 4 03 | 005 | 05 |39,100
DE | UF | UF | UF | UF | UF | UF

CEifg 15 | ot | 70 | 250 - - 05 | 01 | 35 |41,700
uL | uF UT | UF | UF
[BEVE:] — | 725|265 | 25 [ 05 | 02 | 001 | 001 | 36469
L]
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Table3 Comparison the results with the targets
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Reduction of Urban Heat Island Phenomenon Using the Recycled Granular Glass Sand "Sandwave G"

Junpei TOKUSHIMA?, Kiyomi NAKASHIMA?, Ichiro KONO® and
The recycled granular glass sand association®

*Toei co., Ltd, "TOYOTA NATIONAL COLLEGE OF TECHNOLOGY and *The recycled granular glass sand association

Abstract

The purpose of this study is to clarify the surface temperature rise control effect of open graded asphalt
pavement using the recycled granular glass sand "Sandwave G" through experimentation. In this paper, three
kinds of asphalt pavement were used: open graded asphalt pavement using Sandwave G, open graded asphalt
pavement, and dense graded asphalt pavement. The results showed that the surface temperature of open graded
asphalt pavement using Sandwave G were significantly lower than surface temperature of the others pavement.
Therefore, it be clarified to Sandwave G can control the surface temperature rise.

Key words: Recycle, Granular glass sand, Sandwave G, Urban heat island, Rainwater storage
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Fig.5 A thermo couple
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Effective Utilization of BOF slag for Hot Metal Dephosphorization
and Stabilization of Fluorine
Toshiyuki KANEKO?
*Oita Works, Nippon Steel Corporation
Abstract

The recycling and reuse of BOF slags still faces many technical and environmental challenges.
In the present work, we examined the dephosphorization of 50 kg hot metal at 1350°C  when using a
BOF slag. Although the BOF slag initially contains 2.2mass%P,0s, the efficiency of CaO utilization
during dephosphorization while using BOF slag was determined to be higher than when using burnt
lime. This is because the melting point of dephosphorization slag is lower than that of burnt lime. It
was also found that addition of P,Os to BOF slag up to P,05/Ca0=0.125 does not prevent
dephosphorization. Therefore, it is believed that BOF slag could be reused for hot metal
dephosphorization. When fluorine-bearing slag was added to BOF slag, the dephosphorization rate of
the hot metal increased. It should be also noted that fluorine in the slag after hot metal

dephosphorization was stabilized as 3(3CaO*P,0s) CaF; in the case of using low basicity slag.

Key words: Hot Metal, Dephosphorization, BOF Slag, Converter, Recycle,Fluorine
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Table 1 Comparison of dephosphorization slag compositions between with BOF-Slag and with lime

CaO Source CaO/O CaO SiO, T.Fe Fe O MnO P,0Os freeCaO | CaO/SiO,
0.34 29.36 20.95 16.73 21.51 14.21 5.57 0.12 1.4
BOF-Slag 0.57 27.49 21.9 14.63 18.82 14.6 6.04 0.13 126
0.83 32.62 21.15 14.08 18.11 13.29 5.14 0.16 1.54
0.46 36.35 17.75 15.69 20.17 13.32 5.56 2.4 2.05
Burnt lime 0.79 34.25 17.27 18.85 2424 13.59 5.65 1.1 1.98
0.9 37.76 19.22 14.44 18.56 12.47 4.41 1.15 1.96
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Present Situation and Environmental Load Reduction Effect of Eco-town Project
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Abstract

This study aimed to conduct a comprehensive assessment in order to quantitatively and
fundamentally understand the role of Japanese Eco-town projects in relation to material circulation.
For this objective, the contribution of Eco-town in regional and national material circulation was
analyzed by using flow data for materials passing through Kitakyushu Eco-town. First, material flow
in Kitakyushu Eco-town was examined. In addition, inputs into Eco-town were classified by distance
from origins, and outputs from there classified by distance to destinations. As the next step, life
cycle assessment of Kitakyushu Eco-town was executed by using CO, and the resource consumption

index.

Key words: Eco-town project, LCA, MFA, CO,, resource consumption index
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Table 2 Outline of LCA procedure
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