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Numerical Approach to Natural Attenuation of Chlorinated Ethenes in Groundwater

Nobuyuki EGUSA

Department of Environmentat Systems, Wakayama University, Wakayama 640-8510, Japan

In order to evaluate the effects of natural attenuation of chlorinated ethenes in an aquifer, first order rate constants of
chiorinated ethenes, especially trichioroethylene (TCE) and dichloroethylenes (DCEs), were surveyed. The dominant
degradation mechanism of TCE is reductive dechlorination. Meanwhile, under no strong reductive condition such as iron
reductive condition, DCEs is degraded by anaerobic oxidation as well as reductive dechlorination. The results obiained in
this study can be summarized as follows: (1) The most probable value for the first order rate constants would be at a scale
of about 10%/day. (2) The first order rate constant of DCEs by anacrobic oxidation wouid be larger than that of TCE by

reductive dechlorination.
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Fig.1 Biodegradation processes of chiorinated ethenes in an aquifer
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Fig.2 Concentration ratios of TCE and DCEs
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Tabled First order rate constants (fleld scale)
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Purification of Waste Water Including Ferric lon by Rock Wool of Blast Furnace Slag

Toru Qishi®, Koichi Hashimoto®, Takashi Furuyama®

*Shinnikka Environmental Engiseering Co., Ltd.,
3Japan Qil, Gas and Metals National Corporation,
‘Department of Earth Resources Engineering, Kyushu University, Hakozaki 6-10-1, Higashiku, Fukuoka 812-8581

Usually Rock Wool is used in fireproof coating material for building and insulator. However alkaline components

contained in Rock Woo! can be utilized to treatment of wastewater including feric ion. In this study, experiments on

the removal of ferric ion were carried out using acid wastewater in an iron mine. It was clear that ferric ion was

removed by chemical neutralization and coprecipitation reaction at pH range more 11, and by biochemical reaction

from iron bacteria at pH around 4. Moreover the reaction product was found to be Schewertomannite

(FesOs(OH)s.2(S04)) from XDR analysis which had the excellent abilities to remove arsenic, fluorine and

phosphoric acid.
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Tabte 1 Chemical composition of Rock Wool neutralizer (%)

a0 Mg0 Si0, AL04 FeyO4

45.3% 2.9% 34.6% 11.1% 1.1%

TiO, MnO S0, igloss Total

0.5% 0.2% 1.7% 1.3% 28.7%
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Table 2 Elution elements from Rock Wool neutralizer

Solution Condition Na K Ca Mg Fe Mn B Si Al Hevy Metal
30°C 11 1B 230 17 NI, N.D. N.D. 7 4 N.D.
Deionized Water
100°C 20 31 1800 70 N.D. N.D. N.D. 630 170 N.D.
0.26 N 730 1800 17x10' z4xi0* 730 1100 B4 aaxpo* a, t N.B.
Dilute hydrochloric acic X2 A0xig

05N T30 2000

20X10° 24x10° TS0 1200 56

B.axio* a3.1x10 ND.

REMI20emTH S, Fig WEBRKEEOMARYRT,
Pl X60em, & &120cm. Hi6em, BWHE0.174
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Wasto water treatment tardk
1,206mmn T

Hkirmm Rock Wool neutalizer

Gutter

Fig.1 Schematic diagram of experimental equipment

Fig.2 Experimental equipment installed in iron mine
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Table 3 Analysis result of wastewater

pH T-Fe As Ca®t 804%
(mgh) (mgh) (g} {mgh)
2.8 124 012 206 875
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Fig.3 Relationship between cumulative volume and pH of
original wastewater and treated water in field experiment
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Fig.4 Relationship between cumulative volume of original
wastewater and removal rate of iron in field experiment
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Fig.5 Transformation of rock wool surface (a: virgin rock

wool, b: after experiment)
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Table 4 Analysis result of imitation wastewater

pH T-Fe As Ca* 8504%
(mgh) (g (mgh) {mgh)
2.5 137 - 250 1060
13 o
nf ﬂ% £ Without bacteria
9 [ [ With bacteria
Lo L
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j 4000 (DG [T 0 o0 o o
1 . )
[ 500 1,000 1,500 2,000 2,500 3,000
Cumudative volume of waste water through 1 kg Rock Wool
noutralizer [Likg]

Fig.6 Relationship between cumulative volume and pH of
original wastewater and {reated water in laboratory
experiment
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Fig.7 Relationship beiween cumulative volume of original
wastewater and removal rate of iron in laboratory
experiment
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Table 5 Variation in vertical direction of moisture content,
chemical composition and bulk density about reaction
product

Depth feor water Maisture Chenrical camposition (%} Bulk
supply point coutent density
(relative value, %) (%)  Feyo, 805 Ca0 Si0; AlOy MgO (kghm®)

0-2 6.4 86 110 0.2 2& 00 06 1682

215 T8.4 838 115 92 41 00 0.0 18438
5 - 80 185 830 106 02 5T 06 00 1711
30 - 43 %3 8L1 1089 04 8.7 04 00 187
43 ~ 57 78.0 785 105 o©8 86 10 00 137
b7 ~ 85 FAE:] 7256 93 82 118 23 00 200
85 — 1g0 76.4 B06 84 98 158 41 0.1 168.2

virgin rock wool 0.6 11 1.7 453 348 111 2% 173¢

(b)
Fig.8 SEM image of reaction product (a:surface, b: section)
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Fig.9 XRD pattern of reaction product
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Plasma Melting Technology of PCB-contaminated Wastes

Shigeyoshi TAGASHIRA?, Yoshiaki SHIMIZU?, Yasushi KAJIWARA?,
Morihiro OSADA’, Nobuyuki MIKATA® and Ryo YAMAZAKT

 Kobelce Eco-Solutions Co., LTD., 4-78, 1-Chome, Wakinohama-cho, Chuo-ku, Kobe 651-0072 Japan
* Nippon Steel Corporation, 46-59, Nakabaru, Tobata-ku, Kitakyushu, 804-8505 Japan

Plasma Melting Technology, as the thermal destruction method of PCB (polychlorinated
biphenyl) that is highly toxic and chemically stable, enables effective meiting of PCB-contaminated
wastes together with their container drums at one time by using plasma arc and molten slag bath in the
plasma melting furnace with plasma heat soerce.

Two sorts of verification test were execuied; one was a mixed treatment test, mixing
PCB-contaminated wastes based on the average components of their stockpile in Japan, and the other
was a test treating waste without mixing. These results offered a stable operation and discharge of
homogenecous slag to be recyclable. And furthermore, the contents of DXNs (dioxins) and PCB in the
slag, bag filter dust and exhaust gas from plasma melting furnace were substantially less than the

Japanese regulations.

It is proved that the Plasma Melting Technology could not only treat various PCB-contaminated
wastes but also minimize the PCB contamination on environment and field workers.

Key words: PCB, PCB-contaminated Wastes, Plasma Melting Technology, DXNs
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Table 1 Quantity of PCB-contaminated Wastes in Stock and
in Use in Japan

In Stock In Use
[1} High Voltage Transformers 16 496 1 689
[2] High Voltage Condensers 220345 30 502
[3] Low Voltage Transformers 30412 616
[4] Low Voltage Condensers 1146 383 17 510
[5] Pole Mounted Transformers 1713291 1967 00
[6] Ballasts 4170 839 868 256
[7]1 PCB 12 955100 55kg
[8] Oil Contained PCB 142 261ion 3kg
[9] Copy Papers 67%0n -
{10} Cloth Wastes 215ton -
{11} Sludge 17 698ton —
{12} Others 199 §73ton 42 067
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Fig.1 Schematic llustration of Plasma Melting Furnace
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Phote.1  Melting Status in the Plasma Fumace
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Table 2 Weight of Each Wastes in Mixed Test  onitlkg]

Runl | Run? | Run3 | Rund | RunS

Ballasts 96 96 96 96 926
Copy Papers 45 43 43 4.4 43
Cloth Wastes 13 1.3 13 1.3 1.3
Sludge ité 116 116 116 116
Concrete Block 67 68 68 64 65
Plastic Pellets 29 29 29 29 29
Pail Cans 32 32 32 32 32
Total 319 320 320 317 318

"Fable 3 Weight of Each Wastes in Non-mixed Test  unitfkg]

Runl Run? Run3 Rend
Ballasts 315
Copy Papers 140
Sludpe 208
Cloth Wastes 130
Pail Cans 13 56 52 52
Total 333 196 260 182

BRERTS



Photo.3

ThD, BRERL, Thehil o8l HiE
HERKL, R OEPLTFE R TOSKREERELE,

AR, EQETORTAGHREE L 200 » k
NBREODL-NVEICEDE, Z0LE, BEBRTHE
P, VX, BEEEREREESHELRE L2
FBIEHALE, BESIMRET, | ABETA—AF
CHEALE, PCBIEMMELRELTWE= T Y —
FEBELUICEBESOREL LT, Hilko=r2y
—hF oy 2 R RICHIE<Vy FESAL, FEEN
SHFHREL-,
®7, BEHERTRTAThRENIIEESR, BREEY
W, B, TR EAL-AEICEDE,
el Do, XFIAEREPRET AL OOELES
B A L,

P CBEBMEEIBA SR E L HF7
T AR EE A LT PR 10 B E— oA
TV, DBSERICS—AEERA LR, 4 B
LIt CT 7 X B R R B E R 5 2k
ML, FoM#%, BD4ABELREBECAELE,
STRESES OREL 1400CH L2 L, N\EmiEh»s
PEBRACEE LWL 91, SBIFREARGEL
AL S L,

Ballasts Photo4  Copy Papers

Phote.6  Cloths Wastes

- 00 Terparature inFagra Furece °

5§ T T B
BG® 0 £g
.Eaﬂ‘_E, Ea
g3 e °8
£E 3 W0 r gE
e B

[}
.

o L L : + L L L 08
000 1300 1200 1300 1400 1300 1600 1700 1E00

Tirre
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Table4  Balance of PCB Decomposition in Mixed Test
Note : BF = Bag Filter, Gas Volume is dry basus
Runl Run2 Run3 Rund Run3

IN PCB Amount kg/8h 319 320 320 317 318
Wastes PCB Content %o 13 1.3 1.3 13 13
out Slag Amount kg/h 3025 21.75 29.75 39.25 28.5

PCB Content mg/kg | 0.000027 0.600023 0.000025 0.00019 0.6000072
No.1BF Amount keg/h 9.68 832 9.13 7.50 734

Dust | PCB Content mg/kg | 0.00016 0.000044 0.0000043 | 0.00019 0.0000049
No.2BF Amount kg/h 11.41 858 9.68 8.13 7.49
Dust | PCB Content mg/kg | 0.006069 0.000049 0.000017 0.00020 N.D.
Catalyst | Gas Volume m°N/h 1790 1860 1790 1780 1820

Tower Gas | PCB Content | gg/m’N | 0.0051 0.0038 0.0016 0019 0.0016
PCB Decomposition % | 99999998 | 99.999998 | 99.999999 | 99.99009{ | 99.9909%9

Vol. 53, No. 2 {2006}
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Table 5 PCB Balance of Decomposition in Non-Mixed Test
Note : BF=Bag Filter, Gas Volume i5 dry basis
Runl Run2 Run3 Rund
Ballasts Copy Papers Shudge Cloth Wastes
IN PCB Amount kg/8h 333 196 260 182
Wastes PCB Content % 15 0.65 27 21
ouT Slag Amount kg/h 63 5.5 5.8 38
PCB Content mg/kg N.D. | 0.0000028 0.000017 0.0000092
No,1BF Amount kg/h 5.7 6.1 55 7.5
Dust PCB Content mg/kg | 0.00089 0.0071 0.00074 0.0025
No.2BF Amount kg/h 52 6.2 53 58
Dust PCB Content mg/kg | 0.00018 0.00095 0.0013 0.0082
Catalyst Gas Volume m’N/h 1450 1640 1620 1700
Tower Gas PCB Content yegm’N | 0.019 0.023 0.012 0.024
PCB Decomposition % | 99.9999944 99959945 §9.9999997 99.9959978
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Table 6 DXNs Content of Residues in Mixed Test
Note : BF=Bag Filter, Gas Volume is dry basis
Run! Run2 Run3 Run4 Runs
Sltag ng-TEQ/kg ) 0 o | 0.00000071
No.1BF Dust ng-TEQ/kg | 0.000031 0.00000018 0 1 0.0000011
No.2BF Dust ng-TEQ/kg : 0.00000020 (.00000016 0 | 0.00000079
Catalyst Tower Gas ng-TEQ /m*N | 0.00029 0.0000061 0.06000056 0.0046 0.0000043
Table7 DXNs Concentration of Non-Mixed Test
Note : BF=Bag Filter, Gas Volume is dry basis
Runl Run2 Run3 Rund
Baliasts Copy Papers Sludge Cloth Wastes
Slag ng-TEQ/kg 0 0 0 0

No.1BF Dust ng-TEQ/kg | 0.0036 0.0038 0.10 0.068

No.2BF Dust ag-TEQ/kg | 0.0019 0.00000072 0.016 0.093

Catatyst Tower Gas ng-TEQ /m’N | 0.041 0.044 0.00023 0.068
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Development of Switching Devices Based on Organic Molecules

Masateru TANIGUCHI, Tomoji KAWAI

Nanoscience and Nanotechnology Center, The [nstitute of Scientiftc and Induststai Research, Osaka University

We have developed two switching devices, ambipolar field effect transistor and electrochemical transistor, based on organic

molecules, using cyanoethylpullulan which functions as a ferroelectric-itke gate insulator and solid electroiyte. Organic

fited-effect transistor based on copper-phthalocyanine and cvanoethylpubiulan gate insulator shows ambipolar operation using

ferroelectric-like hysteresis. We have fabricated an clectrochemical transistor, which employ poly(3-hexyithiophene} and

cyanoethylpullzian as the semiconducting laver and solid electrolyte, respectively. The device has the same structure as field

effect transistors, but can function in a different mechanism of operation whereby the doping and dedoping to polythiophene are

conirolied by the gate voltage and the source-drain current is moduiated by the doping-dedoping process.

1. BL®

SEARBRABETRS Y 3T A0 ACE, HERID
T PR OmER - BENSEANTFR S, FA
AAA g BB RD BN TS, Y arT
S5 ADELGEITIE S U — o e— A0 ORI i A
HETHD | BREEEHEIRE IR TENEL, B
T3 ARBIZERERY R BESTHDLOHE
RTHhab, —FH, ARSFERVET A A0 GE,
DEEENSY . KB, EoA b BEEANO T oL
ATELES NS HEINBVTHED Y a3 A
L TEBAE R R, B ARG -CRERICHELRE
B, A Yy NIV FEOHRENR T AL 2 R
HETAZENTELSLHBIN WD, ZThbOME
BENLT, T T amte T AT L &
ALl RE ID#F S E~DIGRARRIA TR, ER
RFFEREN TR TV D,

HaEESTEAGT, TP b=y AOREHE
FThDBAA v F T A4 AEMBLTES VP AW
KT, 120RY>—OrEEFALT, p RO ¥
DO F A AR TEEHERERDERE N7
VAR L BT PAFZBEICEBOT A ABEER
THARMG T3 A& F 2 B BERECEHET S
EEEFEFS YR FBALTRET S,

1.5 184 6 A 15 RASE 16 BF&ILRBOTESR
2 KEEKEEERENRIF /77 / 0¥~k F—
FREIBES A 15 AER

%4

2., T S mF T NT ACYEPLIOARE

2, 1 H¥EEH

SV ) EF AT AT YRR, Fig DR REEE S
T OB T TV EE LT s F AR B L
EESFTHhL, JOBBICEAINLYT /o TFAE

CH,CR CHOR

)
R R or
OR 54 o

OR OR OR 0

R = CHyCH,CN or H
CyEPL
Fig. 1. Structure of cyanoethylpullutan (CyEPL).
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Improvement in Crystal Quality of InN-Group Films
for Environmentally-Friendly Novel High-Efficiency Solar Cells

Akira SUZUKI

Research Organization of Science and Engineering, Ritsumeikan University

InN and InGaN will be a promising material for envirommentally-friendly novel solar cells of compound
semiconductors free from toxic elements. RF-MBE growth using an AIN buffer layer was carried out to obtain
high—quality InN films on Si substrates. Surface morphology, crysial quality, and material properties were
evaluated. As a result, InN single crystal films up to around 9. 3 pm thickness with flat surfaces were obtained.
With increasing thickness of AIN layer, crystal quality of InN was improved and surface roughness decreased

Residual earrier density of InN, however, remained high from an analysis of Raman spectroscopy peaks. Further
decrease in residual carrier density is necessary to attain p—type films by accepfor doping. inGaN films with

high In compositions were also grown on sapphire substrates and their crystal quality was studied
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Environmentally Benign Process for Precise Synthesis of Functionalized Polyolefin

Kotohiro NOMURA?, and Kiichi Hasegawa"

Graduate School of Materials Science, Nara Institute of Science and Technology (NAIST), and *0saka Municipal
Technical Research Institute

Polymerization of 1,3-hexadiene (HD) by Cp*TiCL(OArn (1, Ar = 6-'PryCeHi), [Me,8i-
(CsMe)(N'Bu)]FiCl; (2), [Me,Si(Ind);]ZrCl; (3), and Cp,ZrCl; (4) were explored in the presence of
methylaluminoxane (MAQ). Both 1 and 3 cxhibited the remarkable catalytic activities, and the
resultant poly(HD)s were insoluble and possessed a sole glass transition temperature. It was revealed
that 1 favored repeated 1,2-insertion rather than cyclization affording polymer containing olefinic
doubie bond (buteny! group) in the side chain with uniform distribution, whereas the polymerization
by metallocenes (3,4) favored cyclization. ('BuC:H,)TiCL,{OAr) (5) exhibited lower activities with
favored the repeated insertion, and the Cp*-ketimide analogue, Cp*TiCL(N=C'Buz) (6), also favored
the repeated insertion but the degree of the subsequent cross-linking was significantly higher than that
by 1. Both cross-linking and cyelization occurred in the polymerization by CpTiCl(N=C'Buy) (7}, and
the distribution was not uniform. These results suggest that nature of figands directly affect selectivity
for the repeated insertion and the microstructure in the poly(HD)s.
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2. BBRAE
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ARV - —3, MEOKE®REORE ., HIC
NMR,GPC,DSC iZ L0 L, Mg, &) -z D'EEE
ERESZER T T,

3 EREBRESUER

3L FF PV AR S VS 1,5~
VnrOES —BRGE~OHEERETES TR

14 2 WD L5-~F P Px (HD) DEESER
FtL7 (Table 1) ™9, 1203 (@ MEESES R, #
DFEMEOFFIL 32125452 Thof, 1 23 L{EBD
BEE T, BRI CH T BN S BSOS T 8
Uw—0BBo6ha8, Mol TEEDR Y
w—RERLE, 3EAVWS LB UD BETYREBEY
B RESTERY) ~ %52, 4 V5 LRI
T - BRI —BRIELE, —KF, 2 CRNEA
VI A EETAESTERY) v RER L,

DSC i (Fig-1) LV, 34 THLALEHFY w—ITit
AT 2AERA (T) WIMATRS (T AEREEn,

Table I. Polymenzation of 1,5-hexadiene by 1-4 - MAQ
cataiysts.® - Effect of 1,5-hexadinene concentration -.

Catt  HD Time TON T, T, M MJMS
(umol) cone® /min x10* /°C /*C x10®

1(6.10y 80 20 151 2 - -t
1(0.10) 20 20 203 23 - 283 23
2(050y 80 20 90 2 - 81 30
2(050) 40 20 25 33 .. 33 L6

3(005) BO 10 213 4 - -
3¢005) 60 10 729 0 998 §71 I8
4(050) 60 30 131 -8 79 -
4(050) 20 30 60 -9 85 -t

"Reaction conditions: 1,5-hexadienetn-hexane 20 mL, d-MAO 3.0 mmo!,
at 25 °C; *Concentration of HD, mol/L, “Molar amount of HID consumed/
mol-Ti; *By DSC measurement; “GPC data vs polystyrene standards;
‘Contained msoluble gel polyraer; *Small peak was observed.
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HIE (Fig. 3) ORE LD, FY v—pOREEOBE
453551 C. 1 CREBRL VKROT /v —OFBARERL
THRIY., S TEESEETARER T v —DH85
iz, ¥ 1THLNEY v —lcidd U~ —#p ¢y
T BB EAEETADIIH L, 34 THLLR
U v — T E OREITTE—T, BEARECEET
BLEBHbMELST

a} by 1, HD 8.0M

TQ

b) by 1, HD 4.0M

T

¢) by 3, HD 8.0M

Endo

d) by 3, HD 4.0M

[

-50 ) 50 100
Temnp./ °C

Fig. 1 DSC theromograms for poly(HB)s prepared by 1,34 -

MAO catalyst systems. a} HD 8.0 M (by 1), b) 4.6 M (by 1),

¢) HD 8.0 M (by 3), d) 4.0 M (by 3), ¢) HD 8.0 M (hy 4), §}

HD 4.0 M {by 4).

By1 Byt
{HD 8.0 M) d) HO 2.0 M)

By 3
1D 8.0 M

By3
(D 2.0 M)

1 5 By 4
RQN S s Jf (HO2OM)
By 4 gt
9 (r{n 8.0M) = . j‘\va\.‘.—\’_‘iL
T T T T T T rrTrrryry T rfrrrry i 1ot
160 120 80 40 mea 120 80 40

Fig. 2 BC CPMAS spectra for poly(HD)s by 134 - MAO
catalyst systems. a} 1 (HD 8.0 M), b) 3 (HD 8.0 M), o) 4 (HD
3.0M), ) L {(HD 2.0 M), e) 3 (HD 2.0 M), ) 4 (HD 2.0 M),

PLEo#ER L0, HD OES B DR BHORIR
PEVE. A DR OME ENERSE) v—F
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Temp/ °C

Fig. 4 Temperature dependence in storage module (E7) and

loss factor, tan8, for poly(HD)s prepared by 1, 3, 4 (HD 8.0

M) - MAO catalyst systems {measured by DMA, 1.0 Hz).

BT IEBE D n— 7 A & o' BT S R
VA HD OES TR IO TR ON AR TIZAE <.
g w—fiEm L TR vtV IAENAEOT, A
FFORRLEEF Y R 157 RAVWTHD OBS
#1707 (Table2) ¥,

A1 7 B VAEENER L, BEGT CORME
ORI T>1>6>5 Lz oTo, $5E 1D CMes iR
frF% BuCH, &5 L (BB(K5) | MEEEILETL,
BohAR)v—-DOFTRELETLE, $7=/%F
BT Fo Pribd By D & MEEESERICET
T DL E, HD OESICESH 5 MEEE~ 0N T
LoBRERSE BN,

Table 2. Polymerization of HD by catalyst 1,5-7.°

Catalyst HD  Actwvity® M, MJ/MS Douwble T7

(amol) mol/L <104 bond’(%) /°C
1(0.05) 80 23000 f -f 36.6 -3
1(0.10) 2.0 1400 250 L77 25.0 22
5(0.50) 7.9 2000 -f ol 40.9 -5
5(0,50) 2.0 1500 661 1.65 19.4 12
6(0.10) 7.9 7700 -f -t 19.1 5
6(0.10) 20 2400 -f -7 6.6 19
7(0.10} 7.9 42000 -f - 49.1 7

7{0.10) 20 1700 227 3.27 217 44

*Reaction conditions: 1,5-hexadiene + hexane total £5 ml, MAO 2.0
mmol, 20 mun at 25 °C. "Activity in kg-polymer /mol-Ti-h. *GPC data in
THF vs polystyrene standards. ‘Estimated by *H NMR, “C-CPMAS
spectra. “By DSC measurement. ‘Contamed THF insoluble parts. %30 min
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BEv, #HE 155 TiE ) = — OB AR TR
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) A__A.
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e}

T LU R SR I |

160ppm 120 80 40 0

Fig.5 C CPMAS spectra for poly(HD)s by 1,5-7 - MAO
catalyst systems. a) 1 (HD 8.0 M), b) 5 (HD 7.9 M), ¢} 6 (HD
TOM), )6 (HD2.0M),e) 7 (HD 7.9 M).
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Fig. 6 Temperature dependence in storage module (E) and
loss factor, tand, for poly(HID)s prepared by 1,6,7 - MAO
catalyst systems (measured by DMA, 1.0 Hz).

32, BB AN— T FH J L RS B 1A
FPTOBE —RIA LT rDERER-T

Cp 8 LOBBREST =4 B F 0 Bia 2 H
B 1,57 & v MAO Bl DFFE1E T, 1,7-octadiene (OD)

Vol. 53, No. 2 (2006}

DEAEWIF LEFARE Table 3 ik L i 1,
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B EEVD L FOBRMEIIEE 100%E 2 oT, £ 7,
BIRRIER T D8RG ) ~ - BEORBE L

i,

Table 3. Polymerization of |,7-octadiene by 1,5-7*

Cat. MAO 0D Activity® My MM Double
/umol /mmol /mel/L 1ot hond(%)
10.30) 3.0 63 16060 664 189 98.3
K1) 50 32 850 388 192 813
5100 50 63 490 669 1.70 744
510y 50 32 300 430 156 67.6
6020y 20 63 2400 -© -

6(0.20y 20 32 1000 141 176  66.1
L0y 50 63 440 170 227 84.5
7010y 5.6 32 340 162 220 75.2

*Reaction conditions: 1,7-octadienet+hexane total 15 ml. 25 °C,
20 min, MAO. “Activity in kg-polymer/mol-Tih. °GPC data
m THF vs polystyrene standard. °Estimated by 'H NMR
spectra “Contamned THF insoluble parts
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Fig. 7 '"H NMR spectrum (in CDCly) for poly(1,7-octadiene)
prepared by I - MAO catalyst (O 6.3 M).
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Applied Pyrolysis of halogenated mixed waste plastics and
technoclogycal issues for resources recycling

Yusaku SAKATA, Akinori MUTO and Thallada BHASKAR

Graduate School of Natural Science and Technology, Okayama University
3-1-1 Tesusima Naka, Okayama, 700-8530, Japan

The chemical or feedstock recyching of waste plastics is an important
research area due to the environmental problems by synthetic polymeric

materials alone.

Naturally available crude petroleum feedstocks are going to

vanish in the course of time and prices are increasing rapidly. In this context,
chemical recyching of synthetic polymers was studied. The presence of various
halogenated mixed plastics in the waste plastics stream produces the corrosive
acids and halogenated hydrocarbons in the liquid products. The development of
suitable catalysts/sorbents is essential for the utilization of waste plastics
derived oil obtained from the halogenated mixed waste plastic.
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Table 1  Cl distribution and total Ci concentration in PDO .
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Table 2 Br distribution and total Br concentration in PDO .
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41 | —

0 ait a7z 337 —_
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