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Abstract

As environmental problems such as global warming become more serious, the use of biomass
energy as an alternative to fossil raw materials and fossil fuels has been attracting attention. In
particular marine biomass is a largely unused resource, and has the advantages of being less
competitive with food and having a fast growth rate. Nippon Steel Chemical & Material Co., Ltd.
and Shizuoka University have been developing oil, tar, pitch, and carbon materials by the
hydrothermal treatment of kelp. This paper describes the results of this hydrothermal treatment.

1. 1FU®IC

AR, s L LC, AbaENC b 5 AT BE
TO) =R I AVF—FETH LN~ AOF IR
TROTWD, FFIZ, RERNAFTALRBL T, HiE
HEASEL, THRKELEL ST, NOAEFL Ny T4
YL, a7 ERIZLDET A REEE (<) NS
T R) B EMIEHT A L, R 6 i OHEMAYRET
KiA BT HARIZE > TRO TEELBETH L. A
T, Iy 7oRBEIZEY, fLAEERSB X Oba e
e EORIEDTUT e S hk 7 A ) % 15 5 FlT 12D TR
AT %o

2. N AT ZXDHEEEFRKICL B PR

IVTRIILDETHZRIMER () N/ F Y R) 1T,
O TERBNE N0, KERISEEEE L, L
TWEEE L\, KEUEPERTH S, N4~ ADK
BOLHL B9 B EFgR IR LD, ALY, pAby, SEEEETML
B &, TNETHEHMESINT0ED, KRENAF
RAHET AMEDNTETH o720 RIETIE, B Z

G L7:, WHEEOWALEATR, WHEA 2O B\
O O R O TR O AL F 7213 LI KB
HARCLHSE R ELHEZ Tn 559, RKEgTRMTLav
TOIKBILIL, /N A F < A % B FUIRFE TR BV IR ALERE
LCEMEA R AR5 FETHY, 30 THPEE LR
ARTEIALRCHFHT I EDTRETH 5,

X1 (ZKDIRERTH Do KORFUREEL 374C, R
JEJIE 22.1MPa TH V), IREE & ETI AN A 2 72 5
BRI LS, F2, WENHERS S % T A S
*HEEER KLY, BiREEOKOMWEE A, LT,
WS RSOGO, B A2 R, BkA R B
APRET ST 5, BHEERKIE, R, ECE->THE
LA F UVREE V) KOS KR & 258 % 5.2 21k
WEBEDDPOKRIBIZEZ DI ENTELLE V) M ERL
TWa (H2)o N1 F < ADWALIS THEN % 7 — A28
LSS TH 5 300~ 360TC OH G FATIE, FHEX
(& 10 ~20 FEEE L B IEDO TGN A RBEHEIL A DMEE 7% 5720
2, FEEORCERME BT LLEI1 05, 72, 4
T URRIIKRDA T VIRBEORETH Y, KOA F+ L FEIZE
i, KEET TIE 107 4molvkg? Td 5 A%, 250~300T D

*OHST I AN T )TV M) AR BRI v 4 —

e R WAL U T R XK i R JE O 46-80 T 804-8503



IKEAIRIC & B KREVERR D 5 DILARBHRER 2 DER

Liquid SCWwW
22 AMPaf---oeoeo | ==l
subcritical water : crifcicéal
tregkrrr:fanstsfor oilific i poin
hydrolysis, :
solid saturlgzted
ext vapor pressure
0. 1MPalSSSaal -~~~ ]
............. - : gas i
triple i
point ¥
100°C 374°C
1 JKDIKEER
Phase diagram of water
102 9
ionic product 80 .
c
8
2
S 1ot dielectric constant 60 §
©
o £
8’ S Methanol 40 i))
= 2
O 1078 ko]
20
1020 0

100 200 300 400

Temperature (°C)
2 KDAALIHEEFERDREE
Temperature dependence of ionic product and dielectric
constant of water

500

FIFKZRERE T MG K T2 ofEIE 107" 2 F TH
K5, T%bb, MEEFIRKEE CIIRIFEHE L TR T
W) OB % 5 HKEA + v RKEEA & v H % A&
W 572012, MAKGIRDO LD A+ v RnaetEd 5 &
N Do

3. 32T DKBIMIBEERDOFER

31 FHLATICTIZDONT

KEGEHIIZHELTH V), EEHOMBCE, WoKH
SF XTI 812 X o> TE NS OB
BENHE LR D, BIz2IE, e N/ B0k HEIC
IEHWETH LT LT VIREEN S EENDD, TH AR
VTR EOEEIIEHETH LTIV VEERHET VO — )L
THHI Y Z =V ENRELETND, AR THWa
YL, SEEMTCERIL -3 0 TR SRS R, R, K
Ve, MU, WL b 0272, B33t
BT LA TOMTTH b,

WO L TOTEMM B LG TN E FOE S
K1, AV TOERGTHALTIVFEVR, <= =),
TV A= ADOREERNER 4 1R F o W - FRRIZIIK IS
L722ET, ELLEINIEY b= EORSF
B LOKEREOER S PTHHL TREZ D bbb, F

— 129 —

3 wnBE+HhEE
Underwater photos of Onagawa

F®1 I TOTRSMES S UBEEIDOHER
Elemental analysis values and composition of organic matter

Elemental analysis values Composition of organic matter

Carbon 35.1 Fucose 29
Hydrogen 4.0 Rhamnose -
Nitrogen 1.5 Arabinose -
Oxygen 38.7 Galactose 14
Chlorine 44 Glucose 18.1
Sulfur 0.79 Xylose 0.4
Sodium 4.6 Mannose 0.7
Magnesium 1.3 Fructose -
Phosphorus 0.12 Ribose -
Potassium 2.7 Glucuronic acid -
Calcium 1.6 Galacturonic acid -

Overall composition Alginate 65.3
Water 7.0 Mannitol 1.3
Organic 70.1 Others 9.8
Inorganic 229
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