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Abstract

Chubu University received regional recognition of ESD of United Nations University in 2007. There
is a eco-campus plan to collect the plastics waste of school and the city, and to manufacture a liquid
fuel. These fuels are used for the dynamo and the scooter in school.

In the present study, the current state of the garbage discretion in school was investigated. In
addition, the current state of Kasugai City and Aichi Prefecture was investigated on the site, and
researching was done to a peripheral municipality

Waste in the university was classified into six kinds (the burning garbage, the garbage that was not
able to be burnt, and the PET bottle, the aluminum can, and the steel can), and the amount of the
exhaust was about 650kg per a day. There is a possibility that container wrapping plastic of about 6000
tons per a year can be collected from the investigation in Kasugai City.

The liquid fuel manufacturing model that the biomass and plastic were made a raw material was
made, and calculated. The process of manufacture of the bio diesel fuel (BDF) used mixing it with light
oil and use with the dynamo were investigated. The combustion examination of BDF that a micro
dynamo was able to do with waste food oil made for trial purposes was done, and a result 50%
compared with the mixture excellent was obtained.

The achievement of the eco-campus plan in Chubu University will become possible from our result

of reviews.
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SEHATHR A BHTERENE) DA F < Z IR L ORI T HERE DO HEET GIS (Geographic Information
System) DF — & &FIZFHET 5,

(3) I
T I AF 7 DFE

FHBRO KR & — LX=D % THEREAHAREGARE) A4 sG] OF — 27 % 8IS
ool 7 7 ZFy 7 OEYPCRILE ) H A4 2 VIR EHET 5,

CBEIEYIRNA v 2O

R I8 EE MMM G, NEDO D734 A < Z MR A7 8 K ORI A g RO HEF T GISO 7 — 4+
A IEICRRM, BB OB - FIFATRERICIEH UCHAT 5, Ak, FRISHER A
HEFFT RO RFIARIRIL . B A M  TH - 72720, PR R KDL 0.4t/m’ & W THRET 5,

22 FRAERR
221 72 RXF VY
(1) bR
HESR DR BN ADORARRERUIRT, [F77 250 ] OFI348.6%L X«
T I =k L] OVENI10.7%E 57z, BMRBEWT AORBE L TR, BETOH
”1%\ Iy TREDE 572,

RIZHNORR B N AR E K1 AR T T 2F v 7 BAGIT L7z, K2TEEMHER
BT, —H420DT 7 2F 9 7P EIZNTOkgE 2D, 77 2F 9 2O ND 2 EEEHAE
TAREERDORI UL I 72, 727 L., BRRPBELEVWTARIZEENE T T 2F v 7 DEEH» 5 KD 7=
ETHD, BMREDIAIIEETNE T IAF v 2 B0 TEL k5L THlINS,

{0

1 BRELROITAMAERE (WE)

1EH 2 H e

5 ()| 1806 R Ga)| 1B ) | 2P

To5w—=HY 3.8 50.7 3.0 46.5 48.6

TS —iRL 0.9 12.0 0.6 9.3 10.7

TS5 AF LISk 2.8 37.3 2.9 44.2 40.7
#2 WKFOTIAFy 2R (WEM) Wi kg

R D B e EE
ZHOER FIRF v I OEE FERF Y
FS5v—shy|75v—rnL| B

9F 26H (&) 653.15 120.10 78.79 58.37 20.42 48.88
10828 (R) 638.55 100.20 65.73 48.70 17.03 40.78
1087H (k) 664.85 94.30 61.86 45.83 16.03 38.38
T8 652.18 104.87 68.79 50.97 17.83 42.68

#3 HFHIIOTI Z2F9 78 (WEM)

SH20HERAE 11 26HERE
1= H LEH 1= i H FI(%)
B (%) | &%) | BA(%) | EE(%)
Fov—-0HY 333 45.2 50.8 35.0 41.0
Fov—d L 25.0 13.7 6.6 14.6 15.0
52T vy LS 41.7 41.1 42.6 50.5 44.0
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77 AF v 71ERDF (Refuse Derived Fuel) OEJEH%, v v 74 v 32880 L T, % i#H)
WK & 2 REIRIFIER D IR Z0IF ] 1S8AT % AR A ZALIF T, JFERE A & {5 &
NBHMBR L AKFERE H Z LAl LT, RIS 600 ~800°C. KIGH J10.8 ~1.2MPa® K 514
TERE T B AR A Z P OIEER 2 S I3RS B Eh 2 &F (. 7L 3) FORRY K
weLTirzieh, Blbanhd, KRS ZUIFTERLZ2H Z, 24—, Fr —Fid, @ik
A ZAFIZESE S 5 . @il AP IR, Kl 2P RIBRIC iR R b6 K OVKZES & 7 2 LAl &
LU TftRE L. IRIGHRE 1300 ~ 1500°C. KB 110.8 ~ 1.2MPa D KBS T, 2 i ds K USR5
Bt &N, H,, COBLUVCO, 2 TR LT AT AL KD, BRI, W2 77 &
T5, FREBEFNTIIE R E BhE LT, 5T 3RO E & BB B E L RO
FIMA S, k. 2B ZUIF T, IFNOREA T 2 2 —{L L. @&l Lo M E
TiE, BAEH 2T V2= T KREHOTEEGH (200~140°C) L, #4 4+ Y OHARE
P edic, BAEHFZPITEHEENAEAKRE T 2 (L7 vy E=T 48 LTI RKBRKE S
ESi. AIFDOABRYIRE B ITbN T %, WA 7 23RS A 6 IR e e, 2 v
PORREE LTHIFIH E N TS, mHIROFRAE A 213, 7 AP zm L T, BEHZAD
FREE, BT HNE 7280, HAFDE =L h =R VDO KD BRI Ippm T —F—TH D,
HZWEIZE L Z150CTh S EMEEN TN D,
32EHEAE

DME - * & 7 = VAR KIEA & Rp#s % LU MR § 80

3CO + 3H, = CH,0CH, + CO,+ 246.0kJ/mol --- (1)
2CO +4H, = CH,0CH, + H,0 + 205.0 kJ/mol - - - (2)

2C0 + 4H, — 2CH,0H + 181.6 kJ/mol L (3)
2CH,OH — CH,OCH, + H,0 + 23.4kJ/mol -~ (4)
CO +H,0 = CO,+H, +41.0kJ/mol - (5)

G (1) IEDMEBEAREORIERKIE TH O . Hyk CON 6 & BHKA A & 1 DD KISH
T A 4 — VAR & BRI & 0 KRR (3) &I (4) ZFEFHZIT I KIBTH 5,
LA U, [RIRHCEIAE X 5 HO il 2 560 < & 5 728, JFEE AR TIEKIBR (5) OY 7 FRIE
EHAADYE 7z, ZORIMI K > TRHERMIZH,/CO=1&7% 1D, DME L[H&ED CO,2 LR X b
ZLitns,

G (2) I DMERB#EAKEORIEIBTH O, AT 2 Z KGR (3) TA & J — L %15
7% . DMERIBaEA L 7288, BiAKMEE % IV CDME 2 85E 4 %, ZOKIBIZ & > TR
IZI3H,/CO=2, 7%, DMELRIEDOHO PR END I LIZhb,

H,& CO % ER o & § 5 A Z DM A RGO PRI S EE AL TIEH,/CO=1, [#EA
B TIEH,/CO=212—3 L 72354, Pt idm ALz, Kbk (1) 12X % DMEAKDF
st R OR A, KB (2). B) ki Eh5,

3.3 ETEMR

REAMHIRODME AR 7 0 £ 212\ Cid, EARED K OB SGRIE? 25IH L, 2%
TIORT HZRMEHNT, Y32 —v 3 VEaETE-72,

BEEARBEICEBOWTENIRNTER A Z4HWT Y VS 2T & 7 —)LiZ63[kg-mol/h]. AN
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oA A1327,004[kg-mol/h] & 7 > 7=, KIS X7 I AHK LT Vol%

7 ZMIE FLTEIER (2) (3) (5) % sUTS AR
FEH LU TR IIC e (1) &% D, DME H, 430 20.0
732,669 [kg-mol/h]#iE & 41, HIPEY) & K7 co 330 26.0
& & 70 65[kg-mol/h1fF 6 7=, co, 240 37.0
7. BevaETS 7 25 5 2 kO DME CH, . T
BT X ZATIE, TV ZATAL ) =)L o — _
13 58[kg-mol/h]. KIIEH 213 880([ke-
mol/h] & 35 X e, FRIE H AR E 7 H/c0 1% 078

L OeA (8) (9) (11) ZfEH L Tk

I KIB (7) &% 0. DME2'372[kg-mol/h]#4& & h, RIEM & KFER & & 1 35[kg-
mol/h]»E 67z, ILIZDMEBEEASK T ZADY I 2L —Y 3 VETILERT,

D""E

X111 DMEMESK T v b O 7 v —

3.4 ¥ X7 LEH

KEARNSA v ZZHERET T Y F 57 FRH 2T EHNT, ARFZAEZEEL, —FH. &
AR T 7 ZFy 23 B ZUF (EUP) #HWT, KR - —ILKRDOEH A A & G5
%, EHIZARHA AOHER, Sk, MBRISIE IS B O THEBEAKEIZ X D DME 2 #5345,
AL ZFLIFPRON ((L¥EHHY 32—y 3 Y) 7Tusr s 2% HOTRINSRTRE T 7 v
P7u—EREL. TEDODMERLE, T AL X —PERAER L 72,

FHBORRAKET T AF v 2 ERBNA < 2OMGEEOFESLE 25) 25, HE100t
DR & £ 100km E N TUIEERBE T, Z2H 5 DFERA 5 DMEIZ20~30t #3545 Z L N T &
58D LHEEEINS,
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4. BRI DME, BDF D#AEEET
41DME& 3

DME i3t CH,OCH, T X h 2 m e fliia T — 7 LT, ATLWIZESG 32K 3L ¥ —
Th b, Fihe L Ti3Phmn-251° COMED KR T, 25°CO L EDRAZEXITEIZ6.15ETIHES
ET DS ERGITHRILT S, 2 OMWEMNEILAMA 2 (BIFLPG) OFERADTasiy, T4y
WZHPIL T BT, B, Y R Y I LPGOIEAIGH TE 5, £72vILF I —2 - 2L
FL-ABRIAINF—LWVDNKRFADAL LT, fik. NAX YA, RELAKZEHTE
2D THNLFERE T2 Z EMNATEET, RIS W T & E B H RO {12 Ok R It TR
LPG UK, BRI &M% Th 5,

FRIZHRBB oMM Z /R, £ & Uiid55~60 LML D @<, T4 —HILT YYD UAD
HIFIZE L T3, BRIBERFICPM AR BAE LW, iy - &R - AEkEEGE a0 nd
i & 5> Tk 0 DMEIZ#EFR, 7 ) — ViR e wbh b,

DMED#MEIE A & 7 — L X DKL LPG L AIFEE TH 0 . K5 O o R 23 B+ IR R &
B WmBRRRA VY EEEOBMEIIIT L AL,

#8  HIR O

8l BDF DME sy Fa

[A==Exo : CH,0CH,| C,H, C,H,
DFE [g/ mol] i 46 44 58
BREE [g/cnr) 0.84 0.87 0.67 0.582 0.60
#e [Cl 150~350 - -24.8 -42 -0.5

JREN#EE [m®/s] | 3.80E-06 | 6.03E-06 | 2.22E-04 | 2.02E-04 | 2.90E+04
s i 40~55 - 55~60 5 x
5lk=R [C] 96 184 -41.1 -102 T2
FEAR(ZEZH) [C] | 250~260 < 350 450 405
SRR E [MJ/ kgl | 46.49 39.57 31.7 50.4 49.5
BRI E [MJ/kg]l | 43.26 36.77 28.9 46.4 48

4.2 BDF & (&

BDFE@ENA AV 2&2FRE LT+ — LB 255, FICEENBAFLZ 2T
(FAME, Fatty Acid Methylester) T& 0 . WD KFRIFEE R LR, BTL (Biomass-to-
Liquids) &%lig &3, ki, BB A FLIZZFLEFE MRS A X F 4 - T3 &,
KRB BiEE FPF & 55 R A4 A5 4 — ¥, BTLAKM A5 =R 4 5 4 — ¥ Lnp
RZLdH5, BDFORRHE, KTl M, S—2a, O0Fb0M, ¥ baz 7l B
25, ENEEITEER KON S BARTIZ - 2BIEE AL TH 50, FERe kTl
DEFEROT 77 F & RGIFFEAENBEBHA» LA L THD, EINTHE L T2 MMMl L
AE A > TSI TH O . FORD & 5 IZEMEW A & 2 BDF 244 2 n B3 %
W7z, BDFOERHIEHMOREEMAHEH N Tn 5,
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BDFORiIE, £ & Ui EEMNEA T, BIKEAIEF ISV 0 REMICEL, HRIZ K50
HIRFIZAE D RYED D 5 72O HBRRIBIZEND NI L TH 5, F7BRPICRELEEILTH
10%EH L, XSICHHEKRHCEZ V&G ERVDT, 714 — YL CREE S B =0 BO P
BADEL, MEEZIZL AL EEH W20 S0x bl & D4 2002

BDF 3kt % ziili O KSBIATHE T d 5 A5, ORI O & o THUK AR D . IEEic B4 5 2
TLEI, &9, RI0ITRT K ITKUIEDOMBII LM T, FORHS K > THEPREE L ysh sl 12
NHHuEOMENRD S,

9 JFORHE MhTSHDK

RERnBEZ#HRL (&%)
e Em A clzoXx| c140 *| 160 *|  c1e0 X| c181 F| 182 %] ©183 %
SeUVEE | SURFOEE | sULEFUEE | ATTULER | AL-Es | wo-uEs | woLLE
e - - 40 17 586 218 108
A= - - 103 38 243 527 78
sEhHY - - 6.7 37 19 699 07
E5%3CIL - - 112 2.1 347 505 15
AY—7F - - 9.9 3.2 75 104 08
1—ia - - 442 45 393 9.6 0.3
a3+ 470 180 9.0 3.0 7.0 2.0 -
YA - - 140 8.0 340 430 -
E—Fy - - 114 40 #5 349 02

<A >RITIZEM, 0% b0 FMPMIEOEHRAK 2R§, ZhIRENEEDTHD ., K
G0 m M 12 K o THENGIRMLR 23 B 75 5, S 3 EIHEIIIE . Yo i3 A Ea MBI & 720k
%o BT TREVZEIZEN SRR OIS 2 L. W LIS Tlms)
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