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We have developed a novel synthesis method for SWNTSs (single-walled carbon nanotubes) which are expected to
be the core material for nanotechnologies. This method modified from the DIPS (direct injection pyrolytic synthesis)
method has dramatically achieved high purity and a high degree of graphitization by controlling the reaction
conditions accurately. The purity of the nanotubes increased from 50% to 97.5% and the structural defects in the
nanotubes were reduced to one tenth of the previous level. Without purification processes, surface treatments or use
of binder, these high quality SWNTs can be used directly to make high-strength threads (SWNT wire) and SWNT

mesh sheets.
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We have developed a new technique of chemical recycling for polyethylene
terephthalate (PET), which can depolymerize PET to terephmatic acid and ethylen
glycol using water at high temperature. This method without using any hazardous
material is a promising environmentally-friendly chemical recycling process, and
expected to be an economical compact process in combination with the present
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collection system for used PET bottles.

Ny MRMVDT AV A JILOTR
21 A4 D Fife 1] BE 2 AL X D 72812,
B & N7z &R OF R % X % W) B
BRAM SV AT AOBENZETH S,
FITIE T AF v ZREEYIZOW
TH, FHERLEL A VF—T ot
KXo THERILT 22 EAEEL
%5

FORKH AR P v E L TR 2SH L
TWwiBRy PR FIVIZ, OFD5REL
EWENS, BMEOR)ZFL YT
L7%L—1} (PET) TfibhTwb
@PETIZF L 7 % Vi (TPA) &+
Ly 7)) a—n (EG) BT AF V&
TEALZESTTHLI LD, K
HIII R E S BURIC & - THEEHE
=T E s (M), @A
VA 7 WX BRI Y R T A
DFAFEFR ) F A 7 VEDER~NDE
HIZXY, BUE30H b T ) OfiH
HARY MR MU 2 &g
BATCED LN TV, ThHEDZ L
nHh, Ry MARMVIETFIANVY) B A

INVICHEE LTI ATy 7R EE
ZAbhb,

At BHEARY PR M VEFO
Ry PR IMVIZRET2DD, 7 IV
VA 7T ak ZADERLAHE &
h, EGPCTHESGIEL7)aY TR
B BT NICT AT VAR %
HMAEDLELT T v MRHEELENRT
Wb, TNHDOTT v M. EEET
by AR L KB 2 b T a2 R
OT, EED S KREOMFAN Y
MR MV EREMICHERT 52 25K
ERPELR STV,

ZZThhvbiud, £ 0%
MTICED Ny PR MVE, £
O T I AN A 7§ B oA
TUYRA%E Z 720 KU THHILIES
L7200, TutRE LTIEE#Efbsh
ToRETE T BRE S T A R
BRI 2 M L 2 WERUS RV E E L
Vo 2T, KTPETZ MK L.
ERT5E/~—%0T 570t X
ZREL

RUIFLYTLUIILU—b
(PET)

o\/\%}++4o — HO/J&E:lm/ + HO~~y

0

FLI5IVEE IFL2JUd-)b
(TPA) (EG)

B1 KUIFLYFTLIIL—b (PET) ONKDHE



Uy—F

ot
ine

sy bS5V

@waafd}]
L

O 10 20 30 40 50 60 70 O 10 20 30 40 50 60 70

2 PET 100—g
omkaER | oL
. X
LORERE <
" $ eol—
=
B 40—
]
ol

o0 o
o

250

300 350 400 450

RIitiEE/C

RSB/ 53
P E T DiKSERRIG
CNTTHLPETZKTUBEMLTE/

— AR T B ENTE D LM
LN TW2AS, R T4 7 BUS
FEDSE ST BER T VA Y DERINAS
AU RTH o7 Tz, BERAK
FHRMBE3TAT, BRFETI221MPa) % H
WBIIAKGREDIRE SN TV s, A
m%f@émmmmﬁAﬁi’ét

W BIEES DN E v [
i%..?b‘ﬁf)of:o

ZzZTbhbhvbhid, HilKIZE2
PET O MK & € 7 < — R\ D
WC, T, R & B Mt (X
2. 3) L. TPA, EGH & b IZE I
TH 5 N5 S (PUGTEE300T , LB
RERT1043) & B L 72

TJOERAYZ 21— —[CLKBBEM
FEETHRONZME T, Ry
FRMVDFIHN) YA 7 VHODG
W7o RAEFNETOEZAT I 2
L—%— RICHEL., BRBICLELT
ANF—%FEM L7 (K4, S5ITH
MLz A VF—2RIZT =072
AMERD, pHATOL AL LR
FVEASRAL T B W REMEIC D W TG L
720 LB REPETOR % FIEED X Y
IR POV AR DGR & 5 B iR RO
PH)IHMI N YT HE 2 ANF—
i F1 132198kWhe 2 ), 24 3

ANYHA 7 VIZL B E v —DHE
it 2 B3 2 &, BUTO/NN— Ui
LD T5Rd b, £/, o0
Y 23 HIEERO T AP O T AV
F—ZFHTE BB DT, Hzl
S a8 2 B3 5 2 &
BTEBLLEEZ TV,

3 FimKkh50 EG OEINE

(@ PET0.53g, OEG0.17g, @ EG0.17g + TPA 0.46g)
350CLUETIE TPA &% EG DBKRINDE TS Dh'.

300 CORETIFFELALETUEVNT EDTERE NI,

bo#EMELTHEASATWERY T
FLYFTIVLV26-VANEKL— b
(PEN) #5732 E~OIGH b WHETH 5o
Vo Z ) DETRNVF—LEHIEL

T B TH 2 TPADTIEIR R &

EESICHRETAEEDIC, EATDH
HPETOEFGME T AT L RE ) <~ —
OB TRE VSV =T

SEOREM Y OBEIIOWTHav 8y T a
O IANVYH A 7 IVEAI %Xﬁ%%yﬁ—W®ﬁ”%®%b%
PETZZ CTH MR Y =27 VRB 15T, FEAMLICIANT 078 % O T
JRICHINHTE %, B, &, "Bl E2nEEZTwD,
JEOPET L ) & X 528 Wit 24 14 %
Uy

BGE2

PET

[>"[>—>g P i
;gﬁﬂ oy | mme EHE

HE: l_ #
ﬁ%ﬁﬁg

ﬁi—ﬂﬁﬁbk

IRENE
S

REE IR
TPA

4 HEEITOERACELD PETHHBYIaL—YavETIL

REETER -

@ HEWMZE : BfEic. RELE =H— HT#EA BARE, #AREE HHFK

HiZEES=SE 2006 £5 H 2 H
BH¥E 2006 £5H 5 H

(20095).

15kE 2006-137077 [RUIRTI)VDERKICKDDEE] (EBE, FHFABRK,
RHEYGIE, =R— HIEHA BRRE 58\ BHE#E)

0.Sato, K.Arai, and M. Shirai; Catalysis Today, 111, 297-301, (2006).
0.Sato, K.Arai, and M. Shirai; Liquid Phase Equilibria, 228-229, 523-525

E 1 iff ToDAY 2006-09

29



D {EE nisR 0BH5
hiromichi-watanabe@aist.go.jp
SHARRZERTITERPT Rt
BERERRE (OL<EEY5—)

KEFPE ClEARIE B F B AR DEBE R
HICRAT DR ZITL. 99 FDAFTE
|FEADEE RE(CRE Y DaaE Al
MBFICHE U TE e, B RESTAIR
MIFAREMAT U T O3 N SHEE/ \ A
TJUw RNV MEGEDRIF(ICE D 18
ATV, SEBRDEYEDFTRIRMREFR
ZBU T, FRNFERIETHSZBE
9B L CARARGEMNERIRLF—FIH
R DT - FREICEB L TLIERL,

30 & #& i ToDAY 200809

FETICHRIEZTOERYNEZ 1 PLIAICAIE

JOBEBINAL T YUY B« INIVANMEEIC XD EESEHIENE

SEMYEDOSRICHTD 4 BEORY M =B (CAET 27 EZRFE U
COFETE. ARHIKER/ VA Z R L CBERICHREZE RN SBER
E (1000CHLE) ~NEZESEc®. ZOHBRAICEVL—Y - JNLRAZR
B9 D, CDKRSE2RED/LAMBAICH T DHBDEREINE ZHET LT,
ACER TASE. 2R . EXENEZEETHT . COHEDERDHRIE.
ESaYEOHMPEAECOSVTRATEEL L DEMDBERZOR TCED L
THDo

We have developed a method for simultaneously measuring four kinds of
thermophysical properties of electrically conductive materials at high temperatures. In
this method, a plate-like sample is rapidly heated up to a high temperature by passing
an electrical current pulse through it. After that, a surface of the sample is irradiated by
a laser pulse. Thermal conductivity, specific heat, total emissivity, and electrical resistivity
are derived from the temperature response of the sample due to the electrical-optical
hybrid pulse heating. The main advantage of this method is the short exposure of the

sample to high temperature, which can minimize the contamination of the sample.
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We are developing ultra-large water flow rate standard up to Reynolds Number of
16 million. The facility can achieve real traceability for feed water flowmeters used at
nuclear power plants, and the plants will be able to get uprated by reducing uncertainty
of the flowmeter. This technology will contribute to the reduction of CO, emission from

hydrocarbon fired power plants.
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