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Creating non-volatile electronics by spintronics technology

— Toward developing ultimate green IT devices —

Shinji Yuasa ™, Hitoshi Kubota, Akio Fukushima,
Kay Yakushiji, Taro Nagahama, Yoshishige Suzuki and Koji Ando

We have been promoting Full Research to develop ultimate green IT devices based on non-volatile electronics. A core technology of
non-volatile electronics is a non-volatile memory possessing features such as large capacity, high-speed operation, and high endurance.
To develop such an ultimate non-volatile memory, we developed a novel high-performance magnetic tunnel junction device based on
magnesium oxide (MgO) and the underlying mass-manufacturing technology. This technology has already been commercialized for the
production of the magnetic heads of ultra-high density hard disk drives (HDD). Now we are also performing intensive R & D activities for

developing the ultimate non-volatile memory called Spin-RAM.

Keywords : Spintronics, magnetoresistance, hard disk drive (HDD), MRAM, Spin-RAM, non-volatile electronics, green IT
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How car navigation systems have been put into practical use

— Development management and commercialization process —
Hirosaka Ikeda" *, Yoshinobu Kobayashi’ and Kazuo Hirano®

Japanese manufacturers have played key roles in developing practical vehicle navigation systems (hereinafter “NAVS”). The NAVS have
spread throughout the world and have become extremely useful. The market size in Japan alone is considered to exceed 5 hundred billion yen
a year. This system could not have been achieved without the development of a scheme to create a nationwide digital road map, subsequent
map creation, methodology to provide traffic information to vehicles, GPS development and its utilization in the United States. Much effort
has been directed toward laying down infrastructure comprising these factors. Furthermore, it has been also necessary to develop the required
software and hardware for the NAVS including location detection techniques such as map-matching, gyro sensors, displays, memory and
microprocessors. The NAVS are presently evolving as onboard information communication systems. This report describes their development
and commercialization, which started even before the requisites for the NAVS developed fully, from a development management perspective.

Keywords : Car navigation system, map database, map-matching, gyro sensor, route guidance, VICS, GPS
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Development of basic tools for glycoscience and their application to cancer diagnosis
— A 10-year strategy of the Research Center for Medical Glycoscience of AIST —

Hisashi NARIMATSU

We proposed a 10-year strategy for the development of a new scientific field, glycoscience. Initially, we developed basic technological
tools to help scientists and engineers enter this field. As the first project, we exhaustively discovered glycogenes and carried out their
functional analyses. The fruits of this work led to several follow-on projects: 1) technology for enzyme synthesis of glycans, 2) technology
for structural analysis of glycans, and 3) analysis of biological functions of glycans. The basic tools, developed in the first 5 years of our
10-year strategy, were applied to the development of more useful products, e.g., development of disease biomarkers, particularly for cancer
diagnosis. We are also close to achieving the practical use of a liver fibrosis marker and a cholangiocarcinoma marker for diagnosis.
Moreover, we are pursuing development of biomarkers for diagnosis of other cancers. The successful research results for these 10 years
have now been transferred to the world, in particular, Asian countries, and have resulted in collaborative research contracts with domestic
and overseas research groups.

Keywords : Glycan, N-glycan, O-glycan, glycosyltransferase, glycogene, lectin, lectin array, mass-spectrometry, IGOT, biomarker, liver
fibrosis, liver cancer, cholangiocarcinoma
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QFEHET DA I WG RE AN % %0 —BIE LT, I
WML MOIRAEED FF A7) v e nH ¥ s B %
FEES Do & VN R A LRI U TH B4, BESHE S
FRECHR LD, B S Z BT UE, &2 oMM
Nk DA b DTH Do T2, ML TR, HEHFED
3T VR I R R AL B K O T BLABIIC 157

{Efh=

Eik

HRRRDIREE (FEDMEPRBIREER) ZRIKL TS INMFR—H—ELTDEE=ZETD

(HERRDIRICEDE T ) R4 SHEZE TS

(TREY—H—. e —h—. EE~Y—H—)

H1 HESUIHIE (7 032 E) ORI bD
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FTHIENIL D Do ZDORER DRV S DWEY X7
W3 TIVERRCHR IR AN S FEMIRR IS 7 v
B B R 2 AT 95 2 LA X 0 MR FR I (I3 A
MEFAT 2, 2FNIFAO—IRY ORRFEEEFE ORI
INELDOHEY RV HORKREE I L TR E5 L\, Z
DFER, MO E 2 KESELEE T 5,

@B BIC, —HOMIBAEA T2 LHEFHORES VX7 ED
Bl GRE R (B 5 o X7 ORI L 82, —DO DM
RaAS LT B DT 2005 MBI T2 Hifix
BBZEOFII Y —IZFAITTH L, ISH b oT, b
R EORBEM R IUE, T ORI E IR RS,
INERET D AH AL ELREH IR T,

OFEPFNMEARGERMED D 5o REN RO IMTE R TH
%o ABORXIMH AN R 53, v A AL P HilEvio
7ML RN, B SRR O BRI OENTH D, TNDH %
BT DR R TICERAE Y BRI
PG U720 BB EMEAEAL L 720 $5 2 812 XKD, A%
FHREBAEE DR R 5TV D, COERBEF B
TANBIEEINT WD, b MDA O KD K E Rk
BEE, ABOIME Y O 4% S O # W T 5o

OB SIS FRIFRMEAD B0 TRTOBIE T HALOT T,
Wl R R T O AT R D v, SR B S
DZEALICHEFE SN 2 01, Mfe&m Lo THY .,
BRI IS L TR B IS T& T a2 L
MR TE D, R LCoPikeiilA L Loz
AR IF L, BAE WA RS =L CHEELT W5,
PESHER /X e ML IR ) NARY RISk L
%o TVAURIF ANGEERFD F—E 725
VB Do NAAY—RIOFEHERINT I N -7
WMAENTED, 7Dl BB ) L T2 RAN
o (RAFEBH) o COBEDL, e M WHi ik EE 7
FH3H 0TV D 72D\, BESEME R O WA SUS
ZH|ERIT,

(6973 0 A 0 s L 0D R o D B 3 LA A LTk
Y BIET 50 4 YV INVLYFRIZLDETLLELDIA
WADHERICHE ST B0 COMDRD B 5. M
WorEgiELL, HEMOMBERICHLL 7 F 2 H73
A LTHREA L MBS T % SR OB L ik
filt 3% DIZHE ORI TH %o % DIRERIHEHUAS
ALTEIZBIGT S (HDVIZZ ) o SR OFRER
A5 2 7230 ORI, Bl SF A 3 O AL HEE D3
HOWRREZEZON S, WEAR» SN L7012, B
PR A 2L SR CHEMICH A RGET 2L EN D S
DIEHBI AV TNVEVHFIALNAIL, KD a2,63 7V
Mz, o) WV A AR MR ARESE, 2 a7 AV AIZABO
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KB LW A ARG SR E LTS3 5 B8R
AT AR R R T ICERSB I, RS
ALK o TR DS T FR 2 R S50 ZOfRfGE
PUIETEHAL S VTRV T WS, ABOS LT I L HH
NEEVL R B55, WA 2 ALE e ML e, b
A AKX % e oE § 2 BRI B R T D AR, 2
—3HAERNCAEL TV A,

3 MEHEARDY FUAELHEE
INFETHBARIZEHI, Bk M L - Bt
(k) IREEZ LW %o F-HIRRER R 2 K e

The TOTED FESHNAT Y= —BEOIHEEE RS>

TWh, FEHEZET O, FICHERBEEOR

By —2Tho00, WEBHEOEEH k. /-

Y2 AT A7 Bl GEIZ T RS2 D35 A s Nk

VIR SIS X 2 2 DS BIHIE) A9BSR & PeE L

TWbEDTHA ). LALI0ERITIE. O IEFEN AT

FRXFZII LA L LRENT W h o7z,

ZO0, FTIRIBERIIRICLEE SN D IR
L2 RO Rh o7 HOIBHAMNZ TS
BT EN, ZOWGEH I OB 2 FRICHBKTE 5.
COZERIH MRS BHORMEZELELTRDRY 2V
ETHY, FRoRIEERLHBNVIETHHT, ED4ET
THZHITH DA, HHETHFE SN 7Bl & > T %
WKo7zDTIE, EHLTHHEOMZEICERZE S 81
BDR,

BIZFIZE. & 28 B R0 53 B E AR, B ST
e B CO MM EAME LTER SN LD, T I3A
. WEXE (BCAY) MEATHN CH 5. TN OO, [
THMHUAE 2 2 HAM | TRIFNE RS0, 10 4£R1I2I1E
B REIEFRATE DICE 2 F MR BAlT L e 2 o 720
FEMRTHROEMZ R WHEATNIEN) TH -7

ZZT W212H5EH9% 10 EXPYORMEEA7-T
T P Cle— O e a2 AT L L2 L7 %
WO 5 AEMII IR BTN EZEE RO 541
ZOHEM OIS TH 5720 —HOMFER KD TIT-
720 1) & MHIR OB S EAR T % MR NI ER R LI AT 550
— 2) ROFEMIIUG Lo s Fo ) av e b Gl
RFHAMER) OWRBIEREEZIREIIL. Thzillatb
B4 DR EORESHEZ AR LT A 75 — 2 ER$
%o =3 INOHMEEOHB L 7MiM HE LT
P SR R AT H A OB FE I35, — 4) ENICBITS
Bl SHBRREZ AT 9% MESHMEE DZILIZ KD REY 230 ]
DOFEREB LOMBLO KBRS ED L HITELT S 2D
fEFTICIE, DUFD 1), 2), 3) OBz — Vv hs bt b,
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1) BESLEIR T

PEHBRTFIA4 7Y —METaT =7 b (Glycogene
Project: GG project) (2& 1. & bHIEHEH E =T DM
FEMIRRENT 2 AT o720 HEY VR HOERITIE, 7~
NZERRE 1 B OBIE T RBITHTA, BTG
B HEIC B LSRR F R Blo LR THk s h
b0 95 EMPER TN TRTHHINTHEKRNTO
W5 X7 B BERRE DA BRSSP 5133 T
oo WAEHWTH 2B MIZINT T £
P SHBIR T O LK 2 N 28D o7,

2) Bk:

MFERCHUS L7 SRR T b a v e F v MR E
LCH R RL L. 2hiallag b Thlic o
HEORESHE B LB TA 7)) —%ER L7z AR L
BB L BER A AT 2 DIE & THH LR S H
o FEWHIN A B EEREIEE RSN TV RV,
HRBIEZ VSO TRBICAHEI P DS, SESE0H
HEORESHEHHAEICAR T2 WFETHY., 1 FEH
OWEEZE AR T HDICE VI ZET 5, ME—0 R,
Vo 72 ABBUEDHESL T EIE TEL NIV O K EG A
WHERZEThH 5o

—J5 BERFMAIRDI20IZ, HEFE I L 72 b 5K
BIAFE)IAVEF U MNERELUTHRBIS Sz, fA DR
DAL DRICEY, FRIIIA %) AHBEEICH A O
HEOREHE B TED LN o720 FEEBEERIIMDT
ERREAE VOT, 1 FHEORERIE 1 EOME LA
BV LA o THRE IR RE O HI L 7- i FE % v

. B EOREHZ W TARSICER TE S, K
ROJUE %D TERFNIRE L, FTE, e MHROFEHR
BOTHWDTAREETH), POREEOEEITIZTIA RN
Mbe & b ORERREEE G 57O T EEY OB R
BEFETRBAEITE RV, L >TREERIETE SR
WA, A TERHOBE AU IIRE R L L T 5,
3) Al

Mgy V=77 7ayx s (Structural Glycomics
Project: SG project) (ZBWT, FiiE D HIH L 724 g5 2 4=
HWWEE LT HESREE AT HM OB I L 720 Blmg
DEGZLIIWFRETELMEOMEL TR TE S,

RHERE S (B X OERTFF) 2R LT oD
WEEZRE LT, § oy FRERGHE (LI, MS i) &
LI FYTUASETH L, TNEHITER - fFhid ) fli
HHZEPE L, MS"EO RIS, OFETH i IS
MBTED, QWEPMEZRETE S, FITIE, O
RN L &OMES 2L EETDL (Bug )., OFH§
NEPESIHRY TRINIE RS RV, — LIFUT
VAR X DR AT HA O K FTid, QKERETLH
Vo @BURA —N—LAEEZHVL I EIZX), HORES
VNI e AR DT, OB T IVEH
OWEHT T T 74 27 AT 50 FPTIE. @
PESHRE S DS BPEIZTE RV, QL7 Fr O ARIA
F25EM STV,
4) BRHE - NA A —H—:

FESHARREIG TP BISS 71 ¥ = 7 b (Medical Glycomics
Project:MG project) 1ZBWT, AR THE SRS D Z1L

HESHDESAA
ERIDA GRICISESRREN. )\ A A~ —H—) &

EREE (FEEEA VTR

YESHEAENEY VIO B (EES) & gt

[FreoE

FEHOESRETA - ERICADIBE
By VI UBESE SHlROREEE) &

A &

[GG Project]
[SG Project]

st |2

[GG Project]

[MG Project]
EFIR(EER) o)y rats)
%ﬁb *%]E
BIFER [SG Project]
(HESHCI AT )

ZEHE

i

A FAEHOBISER

ST

2 BESBFE D =AAE

PEPLEIR T 94 79V =R T Y27 b GG projects BT I=7V)rrTuv=s b MEEMHTEAMN)  SG project
PSR REIG I HMBITE 7 2 ¥ = 7 (RSB REMEAT, BESH N A < —H —H%8) © MG project
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XD HES VX EORREB LSOO KBRS LD X9
IZZALT2h% 1), 2), 3) OIMHANZFITIENTL 720

FER [ THEE - N ~—2—] O 3R M
MEIGEHEL 225D F L. [HK] T+ ) Th
DEBRHEG LY V87 A, THEE] Clamisy v
237 B, A o GRS AR [HRRE N A~ — 1 —]
T 72 B Wil 55 o SRR, B IS IR LT
Wb,

4 BEY—)VHEOIDDZERFIMARE

313, A E THRFELTE IR D725 D BEFHHAN
ZVAMILTz0 DUFICE BRI OVTHEF T %,
BRHEWL. NAFL T = T4 7 AEMIC X e N
I BT =5 R=2EH O ORI B LEE T OBE

WANZE) Do 72DIZNAFA ¥V T+ —< T4 7 A
ZERELC, B SR T OB S 7 2 MR ICIR R 5
2L Tholze (FR) ZIEWAN S ML TV 3gilD5,
TIET = R=2ENS, FBOREGEIR R
BTV I 7 %Lz, OV I T, HUIT
IVBARETTYV-—DOHRICEETIOT ROL) nEME
bl BRI T 2L Lz O N- K I Bk
W7 IV BOBEAEEIHMNEDLOLD, ZORSIE, 18 ~
22 73 VRO WTH Y, MR EGS V7B EY
BLE, @FtWTHREMAFAET S D0, BHIE7T o
VAZEREY Y AL F VOB S\, @BEFEIGTER A

VST o1 IS
TERHIZE Glycogene Library
FERERRAT

PNAS, 102, 4572 (2005)

ST T

J. Biol. Chem., 286, 5803 (2011)

Glyco-Pathology  #ESEMDERMA
DDS technology R8T

Cancer Res., 66, 8740 (2006)
Cancer Lett., 260, 137 (2008)

Glycoconj. J., 21, 17 (2004)

Glycobiology, 1194 (2006)
ftt J. Biol. Chem.,15%&. FEBS lett., 5%

TEEEC TN DA -HllE HEEERRIT
Glycogene-modified cells/mice
PNAS, 104, 15829 (2007), PNAS, 107, 11900 (2010)

A LD Do 300 ~ 400 73 VLSV OIEVER AL &
THY. YATA Y HBBIRGFAET LIS\ 2lihFF
YO THHDXD DI TIVBEF—T70D b,
CD &) LB E SO BLOBHIR AT 24 100 FEEEL
2L, B MEEMBLO RNA 75 cDNA 2 /81,
PCRILICKYVBEOEEZI— NI AHHM#I T2 TXT
sua—=7 L7,
RPN 2. WEBRREETFORMEINRT I —~D
MARZ LY TV EF o MR O I TR R R
COEFEAMIEIIZIN - B LA ge 1 v & —FE R Ik
DELDAN— (BN, k. Bk, LiE AE, ik,
AR, AR HHb ol FEmBRERIIIL VRS
HLE /AR (endoplasmic reticulum) BEICHE A L7 S &
WRIYETHDB, VAV F MR ELUTHISED in vitro &
JBAZAEH T 572001218, WERIOMRIZT L LED D %o
Z 2 CEAREAR T OB AL 2 RANS B, BRI B A
A e b BES% FLAG ¥ 7 &0 X — oA - X7
F—IZo4E KA. b MEHRE R (HEK293T
M) WEAL, VaryEFrry by o827 LT RFC
W3, PUFLAG YA CTHRER L7z Z OB BA#E
RFHRD) 2Ty MEREOIEEZ WA L THIRER
WIS TIER MM T 220 (CTAT T2 io7z0 TIF
TAV =7 (R) TINVENIHEDOLIDOFF—H
BHEBALT ThaRehibtl. 7727y —RHEL
T YR, U ITRER MG L7 2R A SRR Y

INAFA D TA— T4 O AET
Bioinformatics
Database (JCGGDB)

Biochim. Biophys. Acta, 1760, 578 (2006)

HESHE AT _
Glycan synthesis
(glycan, glycoprotein, glycopeptide)
Glycan library
Angew. Chem. Int. Ed, 44, 4547 (2005)
Nat. Methods, 577 (2007)
By Glycosyltransferase  FPNAS, 108, 3232 (2008)
By Yeast

VETHAE SRR AT AT
Mass spectrometry (s

TEY >IN fitT (5127074
< % *’Ezl agfgt]ﬁﬁﬁiébgfleé TASIN SMME method (LF /&)
X by R PYeoCateh meto (glvcoproteomics) SE method ({tizs GAGHRR)
X h4 J. Biochem., 132, 103 (2002)
Nature Biotechnol., 21, 667 (2003) Anal. Chem., 77, 47189 (2005)
J. Proteome Res., 5, 808 (2006)
Methods Mol. Biol., 534, 283 (2009)
TEEERSE Y VINOE SIS o
BRI Ja7rA U T

Frontal affinity chromatography

Biochim. Biophys. Acta,1572, 232 (2002)
Methods Enzymol ., 362, 353 (2003)
Nature Protocols, 2, 2529 (2007)

VERHE T F AT IR
Glycogene gPCR array
J. Proteome Res.,8, 1358 (2009)

Lectin microarray
Nature Methods, 2, 851 (2005)
Methods Enzymol., 415, 341 (2006)
BBRC, 349, 1301 (2006)

3 PERSWE - BESHEE TARRE > & —A3B%E - B/AT 9 2 BESHIE AT D 7200 D S Beale (k)
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DREY. WY T HOREWEREMLTENLIT I
Ty —HE L LTz, WEBERD) A ;I PELTOFE
BLZiE, e MR HSRE ML (HEK293T #if) %8
ML7z0 & MHEROBRERERIIMOTALETT ) —
N e X2 ETHY, EE DT T RIGR R
THRITLILRIWMOTHEETH B Z L350 >T W7z,
HEK293T Miflaide Mk TH Y. Z Oy 237 HId e
FEICHE BB i STV B2 En D, b L nfiiEk
BEEEZNEMIEBHLTWDEE LW, EWn) 22 i3sHEH
DEASN/- MR LE L - %8BT
572DDYFN) =NRELOT VLI EEEIERT D, RITD
Bl ST, B MEBRY IS MEEREE OB
&, & MHIZk o HEK293T Ml A58 #Cdd 5 & D T
b, TOTUYxy MCHIE LI H BN B R BT
& WEERFHRE OB, FEALTNTILELTHREL
72 U LI RN, B0 KA KROS5
BRI 13T CTH D, TDIz0ITIF e MR B xR Y
FORAM R KEFBSLIEE SN 5, B R OR; 2
JATIZIA D05 LKEEHARITED LV, Bty —
DTHELDE MR R RO RETORBEFHEBIRO
B2 RATRD P,

ISR EE T 77— N—2 (DB) & LTI
KL TWA, HARMESHEI %A 7T — & N—2 (http//
jcggdbjp/) ZZBMENIV, Z® DB L, BEEEEF7
TR By —DBEANSTHLERDY SIHIZELD
W Z &L RERO DB #fE1L T b,

WHRPM3. 186 O BEPLEIA V- Blo g e ko
b %&

N-7V 5y ORGSR T 5B R L. S
THRIHLTBY, BHEDLL L MBOIREBIZISTEH)
THIEL B, TOMO, FRIHEGIR I E AR5 HE
IR T oM TORI R, Ml s T2 2 LM
TV BH D DNA F v 7 TRIRITE WL, BRIT
L LCHZOEHZERICHETER . 186 FEFHIC
BIREHEHGEToRBRE, WREG. NfAV—T
MZIEREZI E 35 F i & B %6 L 72c Quantitative real-
time PCR i (qPCR #) 12 X 2 H80EE T ORI EIs
T3 BUBRHT O FHEIL FERBM AL TWC Bk
JEE R0 5 K A BT b B HEME O 3\ AR A Y R AT T
HEEvz s, BPHEEFIIREBIIZEIL NV oKvb o
MLV ENGHo>TWDT, qPCR #:I & B 5 BURHT
RERIEL2Z Y, BARIIIE, Mty — oA HUL
270, PR BRI — N9 5 186 Mg
fETIZDWT, AAZL qPCR 7 LA ZEEELZ. )T
L=y =L LTHS MR T 7a—I4 T TV —DTFTAI

— 196 —

F DNA 7= NVZHn5ZET 1 ROHE TE 186 H#H
BIZTOBEGEYREZIC—HTHMD I LN TE D, MisH
BIZFOFBT T 7 74 WIZHD SRl 5 I o 55
LRI XIS LT, BEHEIEFOJBUZ, 8K
DFEBMELMETHIEDNINE TG>T VD,
RBP4, VaveFr MEREBERICE MBI
BERTF FDin vitrot ik O,

C MHROEERTH S DT, MK HEK293T Mg T
VaryEry MRS EHE, ZLEALOREREIN
Prb o FEHEMOY IS MEEE L TR T
b TNEFHLT WHBIUWRTF VD in vitro &
WAEITo7z0 72720, Ml oMIE Mtk (ER) THK
ENDN- 7Y OWAREEIH G35 MR,
FEAEDIRE IR A BN B @5 ETHLHOT, )
YEF Y MUEIAWEETH Ho N- 7 5 v DIARKEEIIR
BRSO HTENTVWEDT, ZhaigsEe
LTHH L7z O- 7B VICHLTIE, O-7 U 2dbDh
FUEOREMWNLRRTF FEMEMLT THITIHR, B
FEIE 7 N 2Ol B A e & g 7 PRI,

TODRLZLZAMIG LU TER L7z Bty — Dtk
AN ) AR AR L7ze 85 11E. 1 OB %
WREZRBRD KR EITHEE T 2/ETH b0 BERIUSD SR
—EIZHET Do TELRETILLDOBROBRELIMAT, T
REZ PR Y RIFHI BB S 720 BRIk o~
NPT T4—ITTHEERER L 72, 8213, —D2DFa—7
WT, ZHBOBELZFRRICDRTOGRTLHIETH
%o HEERORIGE, HRWH 50 %27 -7z T Nl
BUCLY RIS ZIED D, SIUSROBEEZZMATRH L &
TRIBZIED D, ZHUZ XD BIERIYICIE 2" FEFHOME 8% 1
ROF2—=TNTHEETED, BIbo>TERSINL KD
FESHO 53 T RIZG D> TV ADT, 1ilZI) I LUE =5
W@ cllETAE. HNOBZT ORI RSN S,
CoJikE, BRI EOEBEE L P,
BHREAMS., Whkru<t 7574 —/HR5H (LC/MS)
ZIREL LIRSS 23 2 8 K BURRIR) & He i o B %6

RTFRREWE R L LT 1,000 2B 82
Ha—FFES S LC/MS SHTEASHIE SN z0T, ¥
N D SRERTF ROAREL 7 F B0~
7T 74 —CTHIER, BRI LTHEY >3 B LR
R 2 KBUBIC[F 2 3515 DB FE I 2 hr o720
PR T T NI 2R 8 © MS/MS 0 LCh. 285
WHE DA LY T F RIS A AL ST RE ISR
ShPolzOT, FY)ARTFF—LTHMZIBRL. B
PEHARTF FELCEHIAETESL LI LTz SOILT
PESHAL A Asn 13 Asp ICE S, HENS1HIL0T
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Bl SHAE A AL ORF B D L T o720 TOLE Asn T3
FALL723ERERTF SR LT BB 7T FE XTI
TERDSTDOT, BEHRIG % 2 WA AR % 18 15k
K (H,*0) o T, BBEOmE 18 % 7 F FIZHL
DIAERD LTI TR B AR L. SRR 2
Wiy o B REZWTREE L7z IGOT ). LC/MS &
IGOT HEaMAG LI EITLD, Brry—obid
EDLDINA AN =Ty MIKEDOHES > 737 Bl %8 % BUE
HIEIHELHED TV B0 BUED R R 2 AT 4
H 5 E 1 mg DMK & > 7827 EH 5 500-1,000 f
OFES S EHETAR 10 HIZE TRETE 2 PP,
PHRBM6.  MS™EIC X 2 Wl SHAEE Il e 1 o P 78

¥y 7FAMS ORI, WE L2 WO F 3 =
FAETSH (MS' OHEE) . ZRICT VT NTL%ED
AT AN T AN F— Tl 2e S P g2 3 L (Collision
Induced Dissociation:CID). #EUL72%7 572 NOE &
ZIETS (MS)o E5ICMS! THNKETFTAV M e
B &L, Zhucd ) —E, CID 217-5T MS® O
Bl TS, FEMNIZIE, Y7 Vvoss3ztniibh
13 MS" FTOMEVTRETH S0 EBHZIE, LALLM
Mz PRS0V D, MS' T AIE CID 2 X B/
NG = DFENZISTRFIDBREETH S (4,

TELMRY ZLOEHREBEFICEH LT, MS' FTOF—%
EERLT—F =2 (LLF. DB) IZHML7. Kok

1
1
Fucal
1
| \6
Man [31:—4GICNAC[5 1-4GIcNAc-PA
GlcNAc f1-4Mana1 -3 |

2 1

GalP31-4GIcNAc B 1-2Mano.1 —6

GloNAc p17 ' PA = pyridylamino
MS/MS
il l L I @ l ﬂ dxl
1
! Fucal
GlcNAc 3 1-2Manal —6 : \6

Man [‘3 1-4GIcNAcf 1-4GIcNAc-PA

1
2 1

v
Galf 1-4GIcNACf 1 /

l L l m “ ol

GlcNAc 31-4Mana1—3

MS/MS

400 600 800 1000 1 QAQ/ 1400 1600 1800 2000

Mass/Charge
4 ZEREY VT AERSHIC X 2 AR5
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MS2 ( m/z 1280)

—

BEFEELLIETHMEED, TTZORPHOMS O
F=s%L), TN%E DBII%DL, MS* OF—5 7774
VBRIZEDT 574 b e MS® il &5, DB i
A SNT VD7 =5 205 R HIW LCllE # 3B R %
Fho HHRIZLED 5T MS OF—%%ED, FE DB IZ
%ho ZORET, BRAVHBLEHL VA, 512 MS!
DT =y ENBLELEGbH 5o

O MS" B X B WM R E Y AT A, ERATO
Bl iR EHOIS, (KR BEERIER. (k) =S
D 3FIED RS, (b)) BEEE >SS
hTwa,
EHEEWT. PRt —N—V - LrFUe{7aTLAD
b JE

AR Y TR INT, B 878 FoRRDMEREIC
EL )G MGET 5720121, [HANV =T b,
TR, TERIME. GRAE ] SR FRRORE B AT A
PLETH Do TO—AIRDAHTHHMIL. Bt
¥ — DN, FHRODHIE LBk A —N—L A - LT
y=A42a7L 4 THL P, LrFresruaTL A 43
MO REDOR LD L 7 F 2 % [F— R LICFEMEL 2D
DTHY, BEHNTA 1B BT TV EFREC
ST TELER L Do PUikA —N—L AL 7
S RTH LMY 37 BIZHEER S O LI A FI122 0
FELIFUA7OTLACHRMLOG S, K FoL

[.l |

MS?® ( m/z 1280)

—

200 300 400 500 600 700 800 900 1000 1100 1200 1300

Mass/Charge
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TF N LIRS NS e a Ty oS o B B OEEE
WRPUATHRINT 20 F T ARIK R 2 SIihEtE AF LA
Fagn2 2L, FIAEDRE 200 ym < SWVOJE A
TINAY 2V MERRESEL, ZOREROHIZASTH
W2 T A 7PV T EIIEE L TWwb, 2T L
AIHD TRE DS B LSMEOREH TN TES (K5),
INFETOWhRI T~ T 74— R moH sz 7z
B SEATCIE, BESEA & LS B A S YD 0 i LT HOG R
LARTNIER ST, ZLOTREEBMAZELTWz720,
ZNEIE T2 LB T TH L, EEEITHUE
DOFNAEAFTHH, BBUGRAY A5y 70y MCHRETEE
e (ng F2FE) ORERRE Y VR ERH IO TE S,
F PRI LD REIRE 7 LR BORES Y TFIV DR
BRI EN D720, H o VB LS O 5
KA CRIER M IRETH B0 FIHE, FAlZIh
TS0 MBI R DHE8 Xy H e, I Mg 55
2% FERAHGRY A A S 10 ng BEEZE IV Yy
F L. PURF ==L A - Lo Fref a7 LA TR
BAFRNT$ B Z LI LT W B. T O FMREE
RO LD EREORHES N A+~ — 7 —FH
IS T 54 23S Sz BISIBSIE  = o BF R ik g L 2o
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Reconstruction of the 869 Jogan tsunami and
lessons of the 2011 Tohoku earthquake

— Significance of ancient earthquake studies and problems in announcing study results to society —

Yukinobu OKAMURA

To estimate the magnitude of the 869 Jogan tsunami (described in the historical record), we surveyed tsunami deposits and constructed a
source-fault model by combining geological data with geophysical simulation. Although the 2011 Tohoku earthquake was much larger than
the earthquake estimated by our Jogan model, there were similarities: the 2011 earthquake proved that deposits are evidence of tsunamis
in the past, and reliable warnings of future giant tsunamis. Our study results on the Jogan tsunami were submitted to the Headquarters of
Earthquake Research Promotion, and in March 2011, the evaluation was near completion. However, the earthquake occurred just before a
giant tsunami warning could be issued. We need to announce our study results to society as quickly as possible so as not to repeat such a
mistake. Moreover, we have to concurrently carry out reliable studies based on rigorous surveys.

Keywords : Jogan earthquake, Tohoku-oki earthquake, tsunami deposits, announcement, disaster mitigation
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Standardization of environmental analysis methods of hazardous chemicals
— Contribution to international control of hazardous chemicals by using advanced technologies —

Sachi Taniyasu', Nobuyasu HANART?, Yuichi Horir® and Nobuyoshi YAMASHITA'™

The development and dissemination of reliable analysis methods and reference materials, and the accumulation of high-quality analytical
data are important to: (1) understand the environmental impact of hazardous chemicals; (2) evaluate the safety and effectiveness of
international treaties regarding these chemicals; and (3) formulate policies accordingly. We published an international standard method
for analysis of hazardous chemicals, using recent data on hazardous chemical usage and environmental persistence, before international
regulations came into force. Here, we describe the development of our method, its adoption as ISO and JIS standards, and the significance
of these achievements.
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S71 W8 A AL H OB AT R OBEAL (A1)

FLOLNDH, A DGHTEEED QA/QC (K EELRRE
JREEEE P Quality Assurance and Quality Control)
FOMBITERSNDZLITENT, SHRE - BT
TEEINTORVOPHIRTH 5.

HERBR B E T, CO, WX BRI TALN S LS
W2 R OALCHlE SN ETH > THHEA T
BERSELWEEEZETAZENRURTH L, 200
Ferld, FI0MELLTREMEOSWHTEZMETSZ
&y RITHHT 2 EBARHEAL 5 2 LI Ko TR OB BE
WEH - SHIERA DB IDOHED - L TRBEEOREW
Ty, SHITHMER STHAIZ L —H Y
TADENTHDIZT B ORAEE AR5 L%
HifL7zo 2B, BESNEOEELIIOVWTHREDS
ZL3 5720, 1S0 & JIS BB ORRIZONT, DL
T AT 5.

ISO O #HAEALIZ & 70 B D H M Z B4 (TC: Technical
Committee) @3 & TAirb, BEEN % D ISO 1213,
TCl46 (K&) & TCUAT (KE) »dbb. T EIhD
TC X351 FHZH % (SC : Sub-Committee) . 1ESEH
4 (WG : Working Group) Z4r 2, % WG (213 E B
HmOMBERHBE RO ZITI TV EF =D 5
NTwb, ZOWMETHKILLZ 2 =V 72—V (ISO
24293:2009") 3 XU PFOS/PFOA (ISO 25101:2009")
w3ty ISO/TC147 (KE) /SC2 (WELRY - fL5=hY -
M) OGRRBERIZBL. TNENWGLT (7=
J—)VH) BXU WG56 (PFOS/PFOA) DIEEEREAT
Mo LIRS LSz,

F7o0 BREENED JIS 13, BREIFRESC MR A4, &
B A3 S E L7 K 0101 % K 0102, HHFMEAEILEw
xR ELZK 0125, EEFHEL R EL/ K 0128, 71
TXTUBHEMBLLK 0312 %05H 5. ZOWZETH
NSRSRSRS

F.C.._C_ _C_ _C_/

- /N /N N\ o
L FFEFFFF Lo
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R FRFR F O
- \ / \C/ \ / /
>/\/\C/\C/\_
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PFOA

X2 ~Xpu7ntaxrsy s AnEYE (PFOS)
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BALL72 /=727 =) (K 0450-60-10:2007) B LT
PFOS/PFOA (K 0450-70-10:2011") 1&wvd9° 1L d K 0450
) —=XLLTHIE SNz, 252D K 0450 1) —X i3,
Mo < ELE A5t T H SITn 7z 1998 4EIC. H
K- HEKPTHMETABIUOERERIEER LTS A
LEWEOWEDORERALZATH 2 L2 HIYE LTHAEALAS
BED, —HEOBKELT, ¥ZX7x /= A (K 0450-10-
10), 7V 7>/ —VH (K 0450-20-10°), 7% VT 2
7V (K 0450-30-10), 7T ¥ VEE Z (2- TF L AF L)

(K 0450-40-10), x>V 7=/ ¥ (K 0450-50-10) 7Sl
ENTwb, B, /=72 /=)o JIS HkILiE 1ISO
BAALE B XZ RSB L. PFOS/PFOA 0 JIS $iA%
(& ISO B O HEHIC, MOD (—EMBIEBE) L LTH
AL BILG L 72,

COMETIX, AHEFWEOBEEZBFIH O 5007
BB, 2 o 1SO HLAg M & 2 koo JIS BLAK P % A
HREIE LT B LICES T TONIIEBRELZDERIID
Wik R %,

2 EENEZEEMERBICHGUIRIES i
DHEMEEIZTEL

b ERBEBE M E B 2 RS AE AL, EIRS AR B <0 1] A7
RS DR 75— DRI HREPEETHD,
FAb OB NSO EBEEEGEE 21T o T& e —
T BREEATIEII AN 2 EBEE OIS, EN RS
ROPEMFEBOILIRERL, @Y RBRBIN KOEIEICHT
BN RS AL O ERS B O RIS AS 4 3 O A7 i
WCESTHUIEERS>TELIENS, EAIIBWTDH i
LDEELEDHY ., JISILz o7,
2.1 /I /-IVDRIES OB EEEIREL
4-7=nv7x/—=)V (NP, 1) & /=V7z/—)T
FEIL—bF GEA P FIEAIE LTI L - T IRF v o
T, MkHETE, SN TEFI TS @ES BT
M) OTHEFERE LTSNS T WG W EUE
MAFRIEREINT WD, T2 NP Id, TR KB
i CUF A B A T RIS XD, /= VT2 )= VIR RV L —
FOTF VDMK R ENTER TSI EDHMENT
Who ZOH, LEROEFEHREBNIIY /=T /=)L
IhFIL—bOREHG~NOFHIZEESNTWS, &
NOEEAT, 2012 4F 8 HICIZAETHEICIR S BB IL
AYIES, KEEYOREIARL K E BB L#EL LT
B2 NP 25 Sz, Fald, NPIZoOWT, AR
IKENTE 35 % 1998 4E ISR D THA ' L, $72. NP #ik
KizonwT, SiriosE & B RO T2 bay Vg
L L A e Y R o 1 R IR N R PR K
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BRSO ML O TE . 20,2002 412,
NP DKL D EIBE B AL O Vo B % HE 55 1 26 B~
BIL., & RAE T3 (2002-2004 4F) [/ =)V 7z /=)
TR ] L LTRSS, Do ISO BX W
JIS - E % HIR L =i e 2 Blia 3 512 E o 72,

NPIE7VENTz /) —VEO—FTHY, 2002 44
B i3, JIS K 0450-20-10:2002" 25% . ISO b ISO/CD
18857-1 (BLISO 18857-1") LT, FAwparey—&
LTRENTH o7z MoHrditd, NP zH—0lba
ELTREE LTWT BRI 2B HIE 255
720 L L. ZOWZETHNT i Z IS LBIEALL 72 ISO
2429313, NP 2N Wh < EEH % % % 13 T 0 5
AR EELMNE T2 L 2D THRRICLAHTETH
bo T, FAFTF VUV (RVEFLIRY Y p-TF
FUUVBIUORVEFILINRNY ST OBK) O V‘ﬁ
BWC 210 FEAAET 2 BMIEAROH THHEMED &
O EVEN R L 17 FUEHO B2 # ) LI
LTWabZ LY $ %, NP REEK i%ﬂ%ﬂi‘%&él
Abar VR R R T 2, IERER Y A7 G072
(& BREEHIC BT AR A B RS 2 88 ﬁ?&“(
HY, BEHETOREARRET -y OERPEET
Ho7zo

BIFE L7200 % 1SO L LCHMAL$4720121F, 3T
12 ISO/TC147/SC2/WG17 (7= 7 —)VHH) 2B WT NP
OBEEEZ W EPISO 18857-1Y) THo7zar ) —
EBOLEAVEDRENLETH 572, £ T 1SO/
TCl47 D (F4Y) EWGI7TDary¥F— (F4v) &
$Huﬂ%/\bt‘?éiﬁ% VF A EE O 7R BTl & T

BB 32 BPEARBIEE AT O L B2 I L7245 R, Z
DFEFHIIA S, 2003 40 ISO/TCI47 #HEITBWT,
VAN AT O HAM OF BIRE A KA SN Tz0 iR
ELC B IS BUEAL P 2 BgG 3 200, 1SO #rE#H
HIt% (NWIP: New Work Item Proposal) & LT 2005
FICRIREN, T /= VEOT—F 277V —T WGIT
BV CHEB L Z IR L 72 ISO REICBWT, HA
MMORZEL 720 ATiEIIEMER L OEGRmOBHTE L2
ARG, BSEAKREHOREYE (SS) ome
BREEYEIZ O W TR D o720 SSIZOWTIE, B
KFEEHIEEN D SSEOENIZLD, HHHEE~DE
BN LR oT272, #eh SS ®OBE KL 2 Hw»
THRESHRBEZITV. 2O % Annex (informative)
T AL THER L, FREEYEIZOWTIE,
TRORAEWZWEHBSHEMN T T2 L ER D 57272
B, WD 52D A= — DAL waﬂmbtﬁ
BT LIETEREICES

W% Annex (informative) |
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A EALEW U ORI OB (3 BRZ D) S72

770 FEANIE 31 EB IO 41 BT T 5. D LoiEiwmo
&, 2005 4RI % (WD: Working Draft). 2006
EIZRE &R (CD: Committee Draft). 2009 4F (2 [
B A% % (DIS: Draft International Standard). [F4F
U2 i 1D B B A% R4 (FDIS: Final Draft International
Standard) % #%°C. 2009 4 7 HICE B HL#& & LT ISO
24293 M3FEAT SN
2.2 PFOS/PFOADRES IO EEEIFE(L
PFOS B X O PFOA (3. 2R T LT EALT
NENIERE T DAV TN ATT IV FVALEY (PFASS)
O—HiTdh b, PFOS/PFOA BI#EME X, KFE-7vH
DETHBMNIHRGEH LD, /oo —FHIZB
K (7 FALT IV FRNEE) EBUKIE (VA VBREER
WARFIVILEE) A TH720. B, I i
NN SN 7078 0 S B a8 o f o X 2 b Y/ BN DR | e )
PEIENT WD, D7z, 7y ZBIRESE. LmET
FEERpbRl, Rk, Ao R ToFUrr BEE UL
Hl $BARAL BTG LIAL HKADBVIEE 5O H

JEURMSE, BERETE TEMEE LTI bV ST
720 B 312 PFOS/PFOA M E RS 2 1B

LU ZEEh I % 7% 3 PFOS/PFOA B# ¥ 1% 1940 4
IR G B SE S, 1950 £ SIS TE 72,
L2l 2000 4E 2 FICEFAE A DS PFOS 2 E i E TR
W&, 4R 5 HICIEkE 3M #:2° PFOS B E o F
ENSOMGBEME L. Tz 282 PFOS B I
KL BRBEMED IR AIBN D X912 5720 Z Dk,
RIS O BF A 20 & i BE TR S 5 55 PROS B
WEOBREREE. AY~oEREOR S RTEEE)
T AREM~OEBOBREHNHS P RoTEN,
COXH IRWAE 2T T EERICAE PRI B3 28
kTS, ZAETIE PFOS & PFOA & 2002 4 12
HIALFWEOHAL LR EEOBHN B 3288 (b
WE) OB _MELULFWEE o7 720 2006 41
i K EBRER#E)T (USEPA) AYIER T E8E 2 —
—12 2015 #£F T® PFOA B X U° PFOA HilR{fA» H 3
MIHIIE 3 KO A BERE L LR O HEKIZOWT S
HARTA V2B T HE, HEMHIRIC T 72000 #L A A3 46G
¥ 572 PFOS 1 2005 4F 6 ALK&, POPs #8912 X 58
O AIBAAG S, 2010 4EI21E PFOS &2 DR & 72
LRIV FaE sy v Z A= 7 )V F1) R(PFOSF) 25,
POPs &40 LW E LT HARREIN Tl b8 — s
FALFEWEE LT, — 3Oy b o 3 vV L— A% B X A
AR I Loz, L, HlililAs
BiliG ST b AT L 2 BEHEAL 372 D TRAIEA BT
B2l hd, EERBIUHZIIBIIDNEERIERLY
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AT H 7201213, BB AW E O fa R ds— IRk S
NBHNS, BEEOREWINEZEL., BYRIVAS T
07 7 AR WREIC T2 8D D, 1M 412 PFOS/
PFOA O3 iEDE#ALD Y F 1) F 2T T D72, L
T BEHEALICEL T TORMEZHI L 720,

i RO B 35 2 BRI 2258 1 o> AR B W BUWE 58 27 v —
TCUE W EE LR T BN & % B [ B L R E FE A
POMRONTHN - IR E D &I, SESE RN
HEFEWHE (potential pollutants) (ZOWTILHERFZE%
11> TE7/zA5 PFOS IZB LCH EEHHI T b 5 LU
MPOMREIToTE . BNV —7Tld 1995 4E X 0 BiiG
L72KET v X7 =2t v & — L OEBRLFFZEO—E &L
"C.PFOS B XU PFOA D435 56 % 1999 4F X 0 Bildé,
2000 4EEEICIE () FFm ROV F— - PRI A B
B (NEDO) (B ZE B3 & L CENAIO PFOS
Tuy M AY—ML72,

2001 4£ 1213, PFOS 3 X O PFOA o [E N > B 55 5% 82
WEE, BEAKBIOCHBEICOWTHRAEL, YAz
T ATEHELRKRFD—>TH 5 LEWEHARE Ok2 5
HYNDOWRFFDOIN S S 2 AR D) BERFEIIBWT
HRTHOTHELZM, LaL, RHsm%S%, Bk

&
HREm 1930
1938 £ FTOVOEE, (Plunkett) S
1940 F{ BETYRILEDOHFE (BM 1) 1950
FONE" -Y3sEDRFFE (DuPont $t)
1950 F{ THERMEUTEARICERREA 1960 o
1970
1980
1990
2000 £ 5 A 3M #t PFOS BhERmEH'SDRIBFR 5000 o
2002 £ 11 A PFOS [ZE9 % OECD Uiki—k 2001 .
2002 £ 12 B {tBEE_BERLE 2002
WIESIC PFOS/PFOA hYERE !
2003
2005 £ 6 A POPs &#JIC PFOS EBREEEYINRE. o004
2006 £ 1 B KERERETHELEX-NIC 2005
PFOA BEMHIE - BFEZE:E -
2006«
2007 & 5 B {tB\EETEER/LEYE N
(2009 FELI%. BEERYE) (T 2007
A" LINATPIIANE VB8 (C,.-C,) I
2008
2009 £ 5 B POPs $#Jlc PFOS $&0 PFOSF Ht
SENRE 2009 ,
20104 4 B LB AE—EEILMHE 5010

PFOS $&U PFOSF h%EN

2010 £ 8 A POPs %#IC PFOS $3&kU PFOSF h%ENN 2011 i

W8 A AL H OB AT R OBEAL (A1)

BEE ST T L7202, IR ED S O R
BHZ A 1000 5 2L KR E DSRS0
N AL T dd o720 MK EE L AV O 30T I 2 LS
BIRT, MROYEIZIVIIFA—T 3 DKIETH 5,
it 5B KA - TR IRA] - BRI L LTl
OEYDOBHLWLBFBIHEHINTWEDTHL, 22
Ty VI IA—T ar B KIRES S LD EIERE - ST e
HoBRRR - BUEYEICE S T TR YR R E L.
ERALTHIEICED, ZOLLZE 1,000 f5LL K S
/W F e WRTHID TR A F o s AT 5 2
(Oasis"WAX) ZHHZIERIL, BHEEE - mEEET
M TEL BRI LCE W, 2ok, SEREKIC
BT REZ B pg/L LNV OSKEMi 2L L7,
CDHT B b LIS, SRR IEEK - G E KO E
#BIAL 720 Fex 1. PFOS/PFOA Wit %4 E bW
ELTCOBEDALDARIT-TEIZINETOHLELIZRE
0 S FRE, AR OBIM R ST AT RECTH D &),
3ODE AT L IIERBEO W EIEER DILF ML —H—
ELTORMMICEH LIIZEEZTT o T &7z 2004 4F (21t
RO TR 7 — 2 2 8E L ¢ %8 5,000 m
DHEAKIZHERETHIEEWSPILZ M, ZofRoR

tziEm

1966-68 & AMMRHFHSFH TvERIRE (Taves)
1980 F{ HKIVESHSHEE 7vaRRH (Schroder)

1999 £ #FKH'S PFOA #H (Moody&Field)
2000 £ 2 B H4£Eh'S PFOS &t (Giesy&Kannan)

FBEICBID ST DR DIEE

011x)

2005 £ 6 A IS0 [c PFOS/PFOA H#175:5%
S

HRRGER

2009 £ 3 H PFOS/PFOA @ ISO 2 iAERIT

2011 £ 3 H PFOS/PFOA @ JIS Hi75EFIT

%3  PFOS/PFOABMPIE D1t Bhind L e BN & COMFED DY
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PVREH LRy 94 T2y Vikgen. KED v X7 —
Aty —8 AR N T L AOVIFSERE B & o SEFIFSRIC X
0. BUEITD72 ) EE G FERA MG 2T HAR, K
Vi, AT, 977 IViEOREH SR E TOE
AR IE Ly A TR AT IR EAT R 2 b T LA FE L
L7z BRI, REAPERIC-RICHE AR, KEgke
BIEARDBERELTVRILRHFEICBNT RE1HH
JEE T —RIREDOSE A ABI L, B imic X5
ERBUBEME AR RIEBE A = A 2250, PFOS BO%E
HEARNOWAEDATHNT VB EERFER L2 ME, Zhiz
£ KEREHEE A D = XL L SNTIheholzZ
NF T POPs i BBl % A 7 = X 2I2BWT, I &
5 M ERBUBLR B i 2% A H = X A DEFEN IR L 720 Bl
ETIIHCROEEEZZFOIC, COXAN=ZXLIHETS
AT HONT WA, 2012 412 F 4 PFOS/PFOA Hif
FEOHLFZERERICTH 57 F 7 BRBE A % L ERIF O %
TRUWGEEEIRO LKA W35 1 & BRI
B L7z T2 F s IR IC R ST w5,
ST EEDEBEE LI BWT, SRS DO EREA S
CREAM S 4, 2005 4F 6 AIC B 2172 ISO/TCIAT7 8%
2BV AARD T EF —E LTEERS WG56 (PFOS/
PFOA) % b RIFEERBIAZALZ AL 72 FAEIIE
PFOS &Z® 96 O BEYE A POPs £&4%t SWE & LT
RESINTVD, BKEACICEEL, JE8EGERERT 725 56 2 3
(2006-2008 4E) [ #iH POPs 1 fili ¥ & 0 55-#7 13: D #L e
L] 12k, BIZERSE (AT DRSO
BLOHEEE R L 2 EHMEOMERSE) RBARRE

DIEREAT o720 HARMDIRE L 720 HAM IZOWTiE B
LFFTRTCZITANSLND, EMEREOERIIHH -
7ZRREIZO VT W Ol v, F I T A5
B2r DL ThH 5D, PFOS BLU PFOA OBIERIE H3Uh
Fo72I<KHINCIE, SH—RICHWLRTWSiEk o~
N9/ FRE RS HTE (LC-MS/MS) Tld %<,

ko a< 777/ Easphrat (LC-MS) wWhbwby»
7V MS & W72t b iThbiiTwiz7z, LC-MS o fff
Ho@EA A FHawm Sz REREBIIZHBWTLC-MS
FHBICANDIIAFIVADOEMEFEE LV IREN B 72
2%, LC-MS 12 LC-MS/MS (2 EE, GBIFPEDLL, 3k
WX W EWEE DG T RSG5 EIRAEE
HHREBRTD 23 BT 1L LW ad o7zl
&EH 5. Annex (Informative) ICFEETAHICH Dz, F
7o ORTRERE LTIE, HEKGRRE D R RaR L L TR &
T2, FEIRSRE S BB Tl oI 5o & A8
REWZEDBFRABPHNT LR 72, PFOS B
LU PFOA DAV OBEYIEIZOWTIE, R U a2 H
WCHIE TE L E 2 RS N/225 IS0 e 4 Wid PFOS
BLU PFOA DA AT RITHEDHNTED, HHhHZDOM
BB E M5 L, BEALARIRICENS720, Fak
BAEALD RO LN TWZRI 2 F A, wF R 13 PFOS
BXU PFOA ICETSHZ LIl o7z, ML Lo Ic X
D, 2005 AFEIZ/EEE Z (WD: Working Draft). 2006 4E
IZ R B A& JHZE (CD: Committee Draft). 2007 4F 12 & B
HHEEZ (DIS: Draft International Standard). 2008 4F
U2 i T B B A% U 46 (FDIS: Final Draft International

.
: EEHEANS LD
&R % e ) o
BEEEED _*—> EECHEL DFED /_L
g Comrsio ) |l RIS o
Py DEEASLD | | ’*
RIEBFEED BEELHEL
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BT & AL —> %
BT 22 S AT RO ZZHRD @ 2
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F—5DERE ﬁ/ﬁ‘i ﬁ*ﬁ'%ﬂ:*ﬂ@ || A i-3
PIE - T—FD PHED EFEEERTE it it
Bk TR —
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Standard) % #% T, 2009 4 3 HICE R B A% & LT ISO
25101% 235847 &N 720 PFOS AYEBR9IZ POPs $/91238
mE, EN TSR E LR IS h
7e0ixEH 58 2010 SETHY, A EAFWHEBBNEA
UCHEBE B 2l E 352 L TE7,

72, ISO BUEAHET L7222 212X 0, [RIBSBIME 2
L L2 ENBIRE R E o JEH] (WTO/TBT i) 12 &
% B R AL, EINGHTHEE D S O EIN B Ofif
NLOFER R T ENE SRS - AT REE N ONEEE
BFHoOE L% HKE LTIISHEILZIT- 72 (2011 4F
3722 HIAT )0 JIS BIAKIE 1SO Hiks % JefE & L T,
BB, WP XOLELTHELZ (MOD)
BMTH D, ISOMMMPSDLEH L LTI, LCMS
A LW &2 L7z (ISO 25101 T id Annex
(Informative) IZREH SN TWw7z), SS DL WHEKA
FHID WM TE 2 &5 B0 5w E 2 R & (BlE)
2 A 7285, % 72 PFOS % PFOA LIA o B M) B 12>
WCHMTEH (B3%) CTETE S L)l Lznss
BEFONL, TNOOETICKL T, SRR
% 2 BTV, H L OWOHTEOZ LI O W THERR A 1T -
72
2.3 FRELDYIIVT
ISO 24293, 1SO 25101 (235D, Wihd B
BN T RN S AT — L, H LT EZ B
BT HI LIV EBRMICEDON DM EE L HAEL,
REHEII =T A =D TTF 777 MRY ¥ —FLLTa
Y ADTE TR TR RS AL 2 LG L 72T
Hbo ThUL, KEF - HE=—ADBHBYLLTh S EPNE
BALZATV, RICEBBEEOTIHbEEITIINET
DWNEINIHEDNH N THD, BV DE AW RLry—
ELCOMIRBRIEOR A - [EIBRH) 2 AL B 0 8 1F A %
F 2727 = VB SR SIS BB TR % )
Wil BB P R AT E R T b b 2 e % 1R
FET 572000, TEBEZTRAMERREFRE LI LIS
FoTHEHE II 2 =T 4 —CORMEFED LS, B
& IR EBR B 2 20372 2 LT ERRIIAE M
DECIHHER 25 L2807, B2 [HELFEY
BEMIIE, BEHTE0IMEEZNE T REICT SIS
MR AL TH B e ) E 2T TRZER R LT &7,

3 SthiERRE

3.1 JZIIx/—=IainiERFE

NP (& 2002 4E 41, JIS K 0450-20-10 £ LT T2
WOMEDLFAEL — B ZRKEE O T ETBETH -
72 Ll B LISORLZZE SO 4NP DA,
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NP SIS - & A7 8 o IS ) Bl 1 211 Fli o 52
PR EAEL VL BB O IR B Wk & oA B
VDB BB O RSB S Tniz PP, L
72h 5T MOV 27 FMi 24T 5 7201 F B R
TLICIEMEICE R T2 EAR BT AL ENH o720 4
RENTIXIZEAEERP R olc T AZURNTT T/
preparative fraction collector (GC-PFC) ™! %\, &
EWTH %D NP RUEERZGHERRL, i % O SEAZ
REFTHHL 2 FTATF2—T~HEL, ZOBRIEERH
100 [l#E Y & U TRV G RBIC L B e m i fE R L 72
6 DOMFFIZONT, FPER T LIZN WA SELER AR
SRR ERMERLL O, RIS hTW bS5k
RXXET)—h T 0% I L NP EYEK OB EE 58 i
W T SRR L 720 BAMERIREW TH D NP 2
RICH Az~ 757" RR M (GC x GC-MS)
ZHWT WREZRIRY BT A e A L. NP B
SO 102 153 % G BiE S 5 S LT L 72 P,
SOOI EM 2 MEH T IUE NP 245
DA HETE DS, KEEROBINE»LIIREHO
Z—HF =R LT 5 213 5N LB TH 5,
Z D720 180 Btk o NP BYEAR 503, — B2
GC THr#EW 7 13 Fid> NP SR % AT oxt G & L7zo
HHEEIZIZK AT BT S WATF LY Y=L
N CEMEE 2. NP IEIEA A > R i 1
THbH/ =N Tz /)= VI F T L —rOEEE LT
NFEALDKRBEEENORILESNEZ DD, IV T I 45—
aroay ba—)VUIMLOTERPLETH L, ¥
FNHTHH—1)y VREMM OB E O BIEA (7T
AE=A) 12 NP BEFEN T B REEA D -72,
ERIIEAT AT a~ b7 T 7E AR (GC-MS) D3
A+ i (SIM) 2L, BEARILIchsEB X
PREORWAF Y W TERLZ(K5), TNF T,
m/z 135 (m/z - EREMIL, ThbbEEm 2 EMK 2
THo724H) THRIBEND 5~ 6 ROY—27 2575,
COGMETIZ IS BRI OWTE R T =5 —
AF R BIRL, % NP SR PR ™ o Mix) %
JE4R % (RRF) %Ko HZET, BEARRI O FFAlliA3 7] e
o720 NP BIEKRDREEA T OBEHCOWTIE, JEF
5 (2004) PV 2B SNV, NP BRI 0% &0 %
BB > TLE)DIZ. NP B HEMELRRAWTHH
& BRI RSRON L L, SHIZEMEARIC
DTG TAV IRy =R R KB DB LB B
B D B AR #E AR STV VYR O IRPLT
& ERICNPRAWEFEERELTHWA LR F
HIZ NP REWTHOREAMEE T A0 T 7 KHE
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R4 F AL (GC-FID) ™5 s 12 XKD TH A%
U S\ TR RIS LT B OREA—H —

(5 #) PHIEL: NP IREGWOSIEARM 2R LT
BY, TOEERE (AR 2% FA T TEl 725 o,
HIX2RIE50 X2 £Y) 1314 % (BRI XY # TRz
%) ThHotze WEHDHG TR EERT L3R
HW % g BEEY T L LTHW S D13 ISO HksE LTRE)
Thbo ZORIZOVTIIEEHKZEE (DIS) OBRET
TaniEEs T, REA—D— D THBIZIZE AL
FENTHRVIERERELTWAZE P 2D 5 oD A—
B —DREWOMIE%E Annex (informative) 1215 H% 2
WTHILTHEBERDLIEDTET,
3.2 PFOS/PFOALERIRE

PFOS/PFOA (&, — % IZHF 58 25 Bl 4 S 472 2000 4F
YRR R CH 2 MR O T 25 IZ L AL TH
0. BEKOGITIXIZEA TR TR 572,

o 55000 3
9 45000
8 35000
§ 25000
£ 15000

5000

ENFoH b Iy F I A= a v PEKCTHRIBR D
G RREEBRBE KO W TR S W Brid £ 72
Lol FZT KETYRXT—2Lry—=binhiL. B
D257V (C18) % Hv 7= B AHWK # #11: (SPE:
Solid Phase Extraction) *' % 3£12 2001 4E 7> & WF 78 % ik
OTEM, 2005 4 6 HI2 ISO 25101 # HHIRETHF
T, PFOS/PFOA @ 53 #1 ik OB 56 R B 58 L 72 0 #r i &
B BB R T 5 2 & T BBV T —
Y ZRE RS B 720 ORGEEE B2 WL T 572D D%
AT o & MEMEAEN - PROS/PFOA 454 DA D7k
HIZavy3Id—varofikTh s M, nERS, EE
REM R E LTI A DEFOELF TSN TWERY 7
Fo7vAuxrFL Y (PTFE) %07 v #Z#IEAS PFOS/
PFOA DGR ERD, FREHMO O EIERITE Ty
FHRET ML V2D, YATAT T V7 (TR
BRTZIAVEIA—Tay) PREVEIIPD72720TH

EVPIASY)
(TIC)

Retention time (min)
4-NPEEF—ARINEGCT 1 3ADE—I (LBt NS,
(5 %T7IZIVRUIXAFILYOF Y VAT LZRBVEES)

weFE
ISO 18857-1: 2005 ©I
JIS K 0450-20-10: 2005 &

8 35000 m/z 135

& 25000
S 15000
5000

Ab

Retention time (min)

(L) %% miz1356THREEN
DEERE—IZHNT4-NPD
B KDD7EE. EEFRIICE
2LV,

(B) #AIBH : 131ED4-NPICDW
THHBLUREDRV\WE—U%ZE
HOmzh SEMHFEBISEEL. A
EEYE & DENERERE(RRF) Z
BUWTEEY DHE, EMHABIDSTE
O ET8ETEH Do

IS
ISO 24293: 2009 1
JIS K 0450-60-10: 2007 @
48
9000 3
7000
5000
3000
1000

35000
25000
16000
5000
13000
9000
5000
1000

m/z 121

[o4]
o

4500 — m/z 163

3500
2500
1500

500

3
2600 m/iz 191

1800
1000
200

Abundance Abundance Abundance Abundance Abundance

1700 17.20 1740 1760 17.80 1800
Retention time (min)

K5 GC-MSZHI: 2=V 7z ) — Vb DR
2 bS5 7 IR LR R E4- )=V Tz ) — (4-NP) K%k ¥ T EFRREh2he s

WS XS ICISOBMETHELI2E—2 2R T,
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b0 TNEMFEIT B0, WEITLIHTIEI RV S—,
PiH ABERGER AL v F Y IV TE ik ra~< 757,/
¥ FRNERGMERORLZ LK), YRATFLAT TV
Rt fg (1fg =107 @) WKM7z, MO+ 25
FIVI (C18) #435HSPEA—N) vy iz, avy
IA=YarPEKBREOGITIIMHCE R o727
B, HKYE - B3 % B¢ D Waters # Oasis"HLB
71—ty V&V PEOS/PFOA 73Tz A% L. 2
y 573k (C18) #4935 SPE #— by JiZlkRarsy
A=Y 3 DAV 2 E OISR R T &
BT LA P, LA, Oasis"HLB #—hY v ¥
(&, PFOS/PFOA OllsE (2 BRE 3 U @l ek a »
¥Ih—varOfEn7z SPE #—1) v Y THAHA. PFBA
(N7 Fa7y ) S0MEBLEYOMIIZEL
TWwiv, 22T, 413 PFOS/PFOA DA KEEE LT
OWEITEAL. MW EOWAHEIE L2 A+ %
HapE 24735 Waters B Oasis"WAX #—F) v V& HW5
LT avyIk—Tarki/hicEz. Lad PFOS
R PFOA 72 TldZd, REHFHEN 2518 FTOAL
KU 20510 FTOANVKRYBOTRTE2—FEIIk RS
BT & 2 5 4t 2 Bgs L7z (14 6) "0 fli i35 %%
HRREDIAL Y IF7—2a v R VATLAT T v 7 Ok 1
BAT L 2 pEFEPEIZOWTIE, ISO 25101 THHEL TV
%o

WkZ < NS 7058H 5202, — IR LRSS
B AV EFRERELTHWA L, 2 oREONH
T L. PFBA S0 M SILAMIIE — 2 AR DSE L

- IREERN

| EBRERE (SPE : Solid Phase Extraction)|

1
1
1
1
1
:
L BER
1
1
1
1
1
!

X5 /=)L
K

> é‘z&ﬂr’#ﬁﬂ(
i
l, i.e.) 25 mM BFERFEELR (PHA)
lie)%&/—w

l ie) 0.1 % PVEZF / X5 /=)L

0.1 % PYEZT / *5/—=)b
AR

X6 H9REAA A A —FY v Y (Oasis"WAX) 27z
FHW 5 7%
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REMEL DML AT THD (M T72a)0 —H, A4
2EHaREE Lo A T 4TI, EIIEE SR L. B8
SESONATHE TS0, =R ERMEMELE D5
B SN S (K 7h) P 45, R o7z b
D2 DN T LI LD URAF =y 2T EEA A
VEREILOMREIHTLIET, TRETHOI YT IVA
7 5 E & B L CRIRZ& B B2 %535 2 LA
Lh & o7z, 1SO 25101 Tl PFOS & PFOA O A% 45
MR FELTVD2D, LA VATV I T %G
BEH 2L TV %, —J5 JIS b B Tld PFOS
& PFOA DA ZERHELTWAT2D, 1SO 25101 L [AAkIC
(LRGBS ) DTN DT 2% 58N T E LTHELTWY
BH fHEE (%) 12BWT H#bEwE & PFOS
& PFOA DA DB EALZ W -EOMED W HET, T D728
DHTLELT, ALFREERIS VAT NN T LA T
HAREE DO HEA T A% BERLL . RO T 2 FEE D5
HEH T DL D7 URF 2y 7 QBB ZFH T WA,

SOIZEE RN, BEEARY) ZviE, — ISR
FEZECTOIH L, T FHEIRERZRST LT
AU KD GMTEEN DB (R M) v 7 ARR) %K
W R LT EE RN X2 TH D,
THIZXY, EEEKEE LT —IR AT OK TH - TH,
AVFIF—Tar MR A ETERTREZ LT
Xbo 7y FEBIREZHLTOARTOWESEED T i —
WCHE DI AT LT T 7R EWzH, BLIKTIE PFOS
OIS ZOHEHE S 2RO TV 5 DITFEE RS
T WRICHEE R QA/QC 21T->T WA TH b,
brbl, ENEZS) Y TOMGETH DK - i+
KIZOWTIRZ NI EFEED SIHTEIIAETH 525,
EIRBEE PR L7200 DN EBRE=5Y) 7 TldE %
JEPEISINA T, SRS 2 QA/QC AR E %, ISO
25101 1ZZ N B DI FERR L AVE T L5 T 5,

4 RREULCOTEDEFRERER

ISO/TC147 UK'E) /SC2 (MBI - 1L - W 77 1%)
TlE B E 2 B 50HT IO W, BT E (SOP)
2 THEO R E TR PR (2 5081k
BEUPE I DHBIT 2720 0ORER) 1T, 5N /z%
M VERE SRS B (performance data) ZBAENIZE D L
EDNLIHE ST WD, —T, BEOENBE Tk
DBV FERAERIILT LI AR IN TR, TR
LG A== B #E B T AT 78 26 [ BRBe R4
LRSI OWALITE 35 BB E JIS R DA Sk
WEg3E | CTIEKE & RME B D BIHEK D JIS 7R R
ELO—BELT, BUAL SN0 0 Z G RS R
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DL LTH 5 1SO B L O GHEOBIN 2L, A
B FAABRIC X 2 B A Btk 9 2 B S TR S
TWwh,
4.1 JZII7x/—IVICED D EEEIER R

NP IZDWTid, 2008 4 7 H2*5 2008 4F 9 HIZH )T
ISO/TC147/SC2/WG17 (7= /—NV¥) THAD7TY <
M) =5 —FOb &, KERFEH NP RIEARGHT O REEE
HHRBANOZINESE L ENIT BB OIN S0 H -
720 WRBRAE RSO WTIERTILBE 24T 5 728510, R ZID
FEOTHHEIEE LTES M@ L, W4 12 H
(2 ISO/DIS 24293 (BIKEIEZE) DZ UPERERA R L LT
ISO/TCI147/SC2/WGI7 IZ k5 H 22 L 720 [i— DR
BRENICBUIB0HHEDIES D& %A L E NS L B
BEC(CV,) 13 10 % (/M 4.4 % ~ I KAE 21.6 %)
TRE ORI, FEARHLE D E N X B NI RS
FIRDONL Dol —HT BedRREMIZBNT
WETDHADHGHEDIESD X% A LE FHBEELE)
BRE(CVR) IEBBEA30 % LT TH o725 BEARICE-
TIE50 % ZWBZHHDODNALNT. FEZ NP REWHT
MO/ WCEEAR (NP8 BLOYNPI2, K5 2H) O
HERE I OIX SO E DK E K BB ENMECDH >
7o ZORNELT, MSEO5EEAT L2V AETY
A=N—=DRLDLYER. NILOHEITLY, BEA

PFBA
PFPeA

PFHxA

S78

DREECHE T OEDHHZENREINTVL, DX
IZ NP REWz EmiEiEgm e LTHOWARGHEETIE, —
WO RERIZOWTHE T OY— 2753 HERE D 2 H3 58 mAHIC
WBEGZ LRI SN o7 P,

F7o. SSEOEIZLDGHNEENO B 2RS5BTz
O REEE R BN K (SS & 13 mg/L) &,
SS &R mIEH L TR ik D9 A K (SS # 140 mg/
L) #fwviz, Eokoic, —iHoREA (NP8 BL
NP12. X5 Z8) (oW TE M HRMEAEOEAZS
N72hs, ZOMDFPEARITONTIE CVR 30 % IO BT
BAERDEES TV DS P,

COSKEIR, REEREICBWT 17 2 ET 15 ok
%% 45T 2009 4 7 HIZ ISO 24293:2009" & LTHATEH
720 TO5HTED ISO HikEE LT E SN2 d1 2005 4
2ATHL, U NP G R R OEEFIZIZEA LT
WENTWaho7zds ISO 24293 ORI X0 BERs
OBV R B SNk, S HTIE PC N
MR % & SO 55 I SEARATAIE R — 7 —H B IGE S
NTWb, 070, KINWETORBIIZTT RS E % H
WSO LA TE S,

4.2 PFOS/PFOAICfRD D iEEEIERER

COWFZETEMEL 7= RSO W TIP3 50
12, 2005 4EICF) DT T bz PROS/PFOA B E 12

PFHpA
PFOA
PFNA
PFDA
PFUNDA
PFDODA
PFTrDA
PFTeDA
PFHXDA
PFOCDA

| LN ..

" 400 800

10.00

12.00 14.00

a) {EFESRIUAT VIS L (Betasil C18) ZRALVeEES (N SREDIEE CBAL)

PFOcDA
PFHXDA
PFTeDA
PFTrDA
PFDoDA
PFUNDA
PFDA
PFNA
PFOA

PFHpA
PFHXA
PFPeA
PFBA

et e Time (min)
10.00 12.00 14.00

b) VILFE—R (GEE+EAA3E) BAHS L (JJB0 2D A5L) ZREVERDEH (REHSEEDIEETBH)
K7 NIV FaTIVEIVINEKE IO 7O 7505 ]
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B354 05 —FK7 M) —HBRIZOWTHH L2, A
YF—=F K7 M) —HBTIE, SMEPENTIERL:
A VNI ARXY Y B (B L LTI L T RWiE) &
WTAThb b MEEBREBREA 5 —F KT M) —alER
EDEE, BIEEISHTEOR M AT e H D72
O, il SOP Z HWTHEZITHI DI L, BB\ 57
PEDIX 5D &R0 (F3E) HOPM 22 L%
HIELTWA 20, T A0 HNEDIRED 2 \VETH
%o 2005 SEDA ¥ —F KT M) —illRIE. Netherlands
Institute for Fisheries Research. Orebro University.
Water Services Corporation @ 3 #& P& R 12 X O 4] -
HE S, PFOS R D W) 2> 5 53 Hr B b 76 12 L0 #
AT E72 37T DEIBIFERBEZ S, HA D513 5 3

(ERAE, KM 2, K5 2) Bl ZORBOH
Hy CVy H3100 % %2 B 5 HEDIZ SO E RO SN,
ZOEKE UCTIZHEOIL R SO, SRRk
HaryIt—ar, WEKRORE - MEROAERICE
LRGN EN, A NI ZARXV Y R OELN 555
WrAEOM H IS HEETH ) FRHESAT B DL HE
PSR 572 B, B —TF13, CORBICBNT
MR THO TR FEE 4 O PFBA OJIET— 5 AR LT
5o

ISO 25101 D Y HHERD 720 DO KEEE A B, P
HATEME DD & 2006 4F 11 H225 2007 4F- 2 HIZ ) THT
bit, 9 7 E 23 BB BINL7zo REEES BB/
DREUEZFEE T H720DRBRETH L7200, ZINBIIIRE
SN72 IS0 25101 DJFEFEE SOP L LTEH L. 0 ia1To
7oo ARBRGEEE LT IR, K, R BE AR e SN
AR TR A R K B X OVEEHE i D 43T A3 AT b A,
FLEARL IR BEAS PFOS 122\ T 2.6-470 ng/L. PFOA 12
DWT 94-4400 ng/L OHFAT, ZNENOFEHITBW
TCVR D327 % LT OREZHZ LI L TS (X
8a)o PRAKMAEHIOWTHRRICH B AR E 7572
25, PFOSIZDWT CVir %540 % 12720, ISO 3% 41

DOHZELTHEIT TS 30 % LDBIFSDOEDPKELL-
=2 &, ISO 25101 TIEHRA & 54T 0 Gk A 5
Wz kot

ISO 25101 Dl EIC LD, EIBE B 2 L5 L L7z N
B SRE ORI R ENFREE 2O OENBI O R %2
o JIS BIREALERAT S 720, EERIFEMOD & 2 InFEEE
HERERD TNz 2008 4 3 H 6 7 HicArbih 7z d—
Il ZR % T Uk 1SO 25101 &[] — D 5347 i & v TR E K
RS K, AR BEA AR SR N K, e i BEAREHE A
KB LOBEHEFICOWTRIE T 720 SMBERIE 13 #%
BTHY, W1 SH I S N7 2 S I EBRAER
DN HAT 5720 13LAEDREFNIBWT, PFOS/PFOA
BLOINSBEEWED CVi 1 30 % DA & BT f5 3R
S (K 8b). ISO 25101 ASEPHIGHT FHEHIZBNT
SR REZ S A SIS o725, K KRR
BAE R OISO ERRMOILEW OBIIERSE, w{oh
OB RTEDEED NIz, 2009 4E 9 AH 5 2010 4£ 1 HiH
VFTAT D72 55 T IaDRS A PR R T JIS AL D 720
WESEK - Tk 2l L L. BNk
30 BEBICTH Y. N 23 HERA SIS 2 2RISR ER
FERDOBNZIT o720 ZORERTH PFOS/PFOA 12D\
T TRTORBTHROWV R (CVx<30 %) 2355
(B 8c), THUIMEARMEN R D EDT, SOP &
Beffi§H I 8T NI AR Y ROEWIZ X BHHTERAED
MzonhizborEzoN b,

5 ISO#fBZRAVERNEZLEYERFIERDHH
NDT1—RI\wo

CNLEDOEBHRIEEDIHIE VL THENTVSEDTH
B

F9°1S0O 24293 Tld. =)V 7/ — )VEEAKRN 5
DLFEEDSEFRIC S, 32— —CREAR
PR ORIV HG I N7 INIZED, FAVIZISO
18857-19 (/= Vv 72 )= VEEGTVEL T2 ) —)VEE

-
W15, M =91ng/lL, 6 -~ m =3.26 ng/L, 10+ M =6.63ng/L, .
£ cv,=27% s . 3 cV,=20 % gL CV.=27% . s *
M 10 4. 3 I * 41 3 * { (3K ;”’i’"i"" ””””””””””””
%EJE sl T * , e« E L 4fe v ™"
Q 2
I
o o 0 0
920132295 3 1017262512 8 14 13 8 7 11 12 4 2524171426 2 22 4 11 3 2319 1
HEREES HBREES HEBREES

a) ISOEEEIEHRESR

X8 ISOI X JISHKSEEAF FLEAERIZ 31T 2 PFOS DM 1A SR

1) m = WETHH, CV, = EREBUE LB R
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b) JISEE 1 EIfEEEEARER

) JISFH2EIREEEMERIER
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WA A TN $5 48T J=v 7z /-
FREME) D/3—1 2 75 1S0 18857-2% (/=) 7=
)=V RELTIVELT ) —VEIZOWTEFHI T 5
SOFBRMEBEZ TN 5771 BT BRI
SRR E 2N 2720

ISO 25101 IZ2WTid, HENPEEARB IO v b x—
H—ThH%SHn5, 2003 F L) HL THTHbLILTY
72 PEOS 122\ T, i figE#IH o PFOS &4 #4 O At
LB~ O BB AR ORIl FERAF IR S Nz, Zok
NI FEBGFNIONCTOEE A, S thidflio 43
(BRI T PFOS MIERT IS 21T, 2006 4ERECTZRE
TO PFOS i il R B Bi~ D B 5 5 O MO LR AT
BUWEANOBITEERITV, 2008 £ TN RFEES
OO ERY AL BOTH TR R TR 2 &K
LTz, —J T 2009 4% T PFOS MEIZH G LT W
Lol AR OIEE LB E~ORATE. B
HNDH T2 ™57 %215 HAD DT ORI E
THI LIk o7z, T WEFHT— 5O RE ST
HEAZAOYEZ. TOMEMOBFHIE R IRL N E
bdH oA, EEEBETH SISO 25101 (2 HE 17 5 2 4 9
FFTEOEBICHZIIANSNS L, Lok -
Iyl Yy T—ADMEHIDEBL TV,

G BWTE, MR E P $ 5 720 IR
SN RHEWES BN b TNFETIERAE A= =3
PREES Bl %) LA RIRO AR 7225, EERIFET
ERER G £y — (NMIJ) 12BWT, ISO 25101 1258
HbLw, EERHEAR (SI) ~NOM —HE) 71 RS
7RSI (certified reference material : CRM)
CRVEBLL 7o WTREZRBRY PSR & R e o A %
AL B728, PFOS 12D Tl [ B B 5 5 1 A &
HEWH R ZITL. ORI, PFOS B CRM (2B
LT3 s 2 ki 29928 L 720 CRM BAZSICRI LT NMI]J
(& YOI T 5B TH S, ISO Guide
34 33 XN ISO/IEC 170258 1A L7z~ 3T AV P YA
TLEEALTBY.ARCRM b ZIUI L7z > TEERIT-
TWbo STHAANDO M —H ) FARERIIE, — R
P =T i I ASHEIR ST Wb ED—DTh bt
R ORI, — M BRAEE A ) B oD el T o VI
NTWb, 72720, SRR L 72 FURHIAS BARE DS 5
% PFOS 1) 23 (K-PFOS) TH o770, @hipidse
THEL (F300 ). S TONMIJ A3 - 7% [ 1
RT3k PO (150 CTREEELLT) 12 & MR Tl IR
GAEREM DI ERHEETH o7z FT T HimE LA
D FRABHANE 2 235 L OF LoD Fl R UL R 1 0 RS T
Z R R T RCE T A 2T JIEDFHUR L A%
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F1 NUTINFOFIE U ANEVEA) S AEEEFICBITS
S

e EH MBS (%)
FUREETI 0.059
AR 0515
B 0474
ZEM 0.066
BEIS VY 0.001

3) EREREDE | RERESETRSNDAEERD
DS (WHDDIFERENS) Z. AEBRCED
TAERE.

L. K-PFOS 5 O E Al MW E O STHEAAD ML —H ) 54
R LM P Sk o7z (K 9)e ZD728, &
NETOHELIOFFEEOMALDEIZL), LVELD
HEWEOMEFMAMEFTE s Y, —Jh, HEiEROH
8O, HERIGRAE (EE SRR B S I W
SNTVAHRMBEGE—> M) 2L TEY., BHEROM
JE1Z K-PFOS O R LMEA F L 52 L THINSN .
CORNE (GRREE) &, SIHAIA~DO ML —H Y 71 R
LT, MLEoXHic, BB IO ENS (K1)
YL L7z PROS BEHER OB 5 % 2009 4EEEIC5e T L7z ™
(K10)o ZHIZEY PFOS @ POPs e#0380 (2010 4 8

TEEEMEN | | BEIN LT vr—AEEE

| JCSSKIEEH5

| xiF |

THUPRES T EZD,

RERBTACSBEE >
|

| NMIJ CRM 4220-a |

9 ~RNTZNFATFZE AN KL EEHY LR (NMI]
CRM 4220-2) 1255 FL—HE Y F4RZIX (5

1) JCSS : B IE SRS H B SR BE OWEFR, NIST SRM = K ][] V7.4 it
BN RIF 5 i S A e W L D W ik
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) L BLZFEEC, SO EIBSEREESHTE (2009 423 7)
RO CRM (2010 4F) AMEHWHEIC 2 572,
—J7 T BURAL L 722 L TR AT 28R E L LT
Oasis"WAX 71— R v VOMHIZOWTIRIGL 72w, ISO
25101 12 &% PFOS/PFOA B E D 55 HT 1. 4T
B§ 5 JEBE R 7 A0 R0 ISO 25101 D3k & 72 2 i 7 M e A
BRI ELTBY. TROBAHaREAE. 5
WD EHEYE - HHEOKTRALNLZ LD H S, SPE
ELTEMEN S Oasis"WAX #—1) v ¥id. ISO 25101
BLUJIS K 0450-70 222 DIAFE & 7 572w
SR L 72 X910, IR EE RN D W Tk & LTy
KR I VIUE C2 225 CI8 £ TO A% PFOS/
PFOA Bl BV TEN R RSO NS, LA L,
FEEE A 5T NEE(PFOS S HBEEM /A K54~
(2010) FREBSNTWD) Z@EHATLHE, Py IR
ISR ELEH T L2 TAIEIMRL TS,
D7z, FMEMALYE12E, BlSEAoR#E{L:
Tt b e T EE B IR T E v Oasis"WAX
A=ty VEFROWEAHF TS SPE A—M) v U EHW
7%t JH8H (PFBA) OBIEERTHBEOK T E S
FRIIFCTH B, 2HIT, REDOWSETIZZD SPE 71—
N D % KT AE  $ 2 35 A VAR L 7 i i £
PF - IS BIAL B Z AL T W Ao iR
R op# 8 ® PFOS/PFOA Ofilsg Iz iiE 3, &
LAY C18 %dh A WILR )~ —F%D SPE OFAs, 2
Y% 34— 3% PFOS/PFOA LAt o BHEALA W o
U2 EOREIL D B755, WOEIIECS v, 2B,
ISO 25101 3 X UF JIS K 0450-70 (21&. Oasis"WAX 7 —
M)y VDA REZ: SPE A— M) v IHIE LT,

K10 NV INFOFZE Y ANKVEHY) LR
&g (NMIJ CRM 4220-a)
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C18 % ™ % 1)< —3%& SPE (Oasis"HLB #— 1 v I ¥
B 72 &) 122V £MZN Annex (informative) 35X
UMEE (%) LRI TV,

BUIR T, 1SO 25101 D HL AW & TH 2 [ A H %
Liitkra<sr57 /5 FREREGHTE VT2 PFOS
BN BEA ] OBENZEDL)IHERTIIEN), &%
bHEIEZL QA/QC ORE T IR TWRWEIbL
Vo ISO ORERELTIE. JIS O XHITERIT [
L ZOGHEEERAT ) BHIRE 25 OREM 25
WYl e TH AL, JIS Tld, ZYBHWMRFBRZT TR
o JIS S HET I SN FI, BUE OB R
ZREANCRILL . =Y = IED—D—D% 55 Hfif
TELEIIL T HHLFEDOIBEITHED, BKED
REBRT =y 2k L. &E - ZRARE R ORET—5 O
MEZIFANEZREE § 5K EDRERT— 5 2155720
DB B ERTIHE (Good laboratory Practice : GLP) 8
ERFESEDLIENUETH 5,

6 HBHbOIC

PR, ALRIEDBRIGA - RFHEEA - EAETHED 3
BEHIZ% D, POPs AT ZE B2 b Ak OFALATHE
DHNT V5, AT HITHY) 28I A & SR 1 72 ]
BB O R—IAEBTENE, HROF T5EREEEY:
FHEICB S 58 E 2 AL - Bl & 512 % B o E B HLE O
WENLASBRBE AT 0 B CHIFEC& %, SRR WEIRTO
BREZZTld el BEPICETN LA EYERBEE
e, W=V SR A EALEY R IR E R A
MR T27:0DRRBETHLHY). VA7 - HIEET I RBL
WHREITIZ, NS OFENHEDEEL:Z % B IR
b EDVVIEEARTRTH S,

F720 HRP T ¥ F—& U CTRalihfEsr L7z KRB E
2B 5 ISO EIBRBAZICIZ. & 2 T/ ISO 24293
& ISO 25101%, hmz TISO 22719 @ 3 thAid ., &
SIZHITE, ko pH HIE % o EREHAAL D #ITHTH
Dy INOITTRTHERG R - IRIRIE5, 3UE o ERA
KOWREZRED—D T % MBkBREL R E I %8 MR
THEBHKETH S EIZFERIMET 5, Zhid, 1SO
OEHMTH 5 [EESEE HWCEBEMEZ Fs
5] v e ERBEEEIEAILR L. EINREESE - B
BREOR & FEBSE G I EO RN CH E B L2—pl &
Ez oMb, Gtk BE L OBRBEENEOEBEBKILE 4
ITOMM AR ZBZ THEIL, RBEMEOMIEK L VE R
CRWAETZEICE ) EBENAERE1T) 2 &id, [B]R
B ERE] & L CORDVEORBTH S LEZ b
F 72, AR BV T BRBE S o BUER DBl o 1T
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WARAZ & % RESEB D) D 58AL D 72 D O FRIEALIT B 7% 5K
HOHNTHEY ., FRITEFERN L S REHITEHE L bk
b EEE b

HiE

ZOMIERIEICB VT, ISO/TCI47 INEER O
B IG, ISO/TCI47 EINEE, /= V7= /= VBLID
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Social system for production and utilization of thermophysical property data

— Measurement technology, metrological standard, standardization of measurement method,
and database for thermal diffusivity by laser flash method —

Tetsuya BABA® and Megumi AKOSHIMA

The National Metrology Institute of Japan implemented a system to supply reliable thermal diffusivity data efficiently and rapidly to society.
The system was born out of R&D on technology for thermal diffusivity measurement by using a laser flash method, by establishing a
metrological standard and reference materials, and by standardization of measurement technology. Uncertainty in measurement of thermal
diffusivity with practical apparatus was reduced using technology to homogenize the laser beam, a fast response infrared thermometer, and
a curve fitting method to analyze temperature response curves. JIS and 1SO standards were established based on the advanced laser flash
method. In addition, methods to evaluate uncertainty in measurement of thermal diffusivity and laser flash device calibration by reference
materials are described in the latest update of the JIS standard. Traceable thermophysical property data produced by this system are stored in
a database system developed and operated by the National Metrology Institute of Japan (NM1J), which can be accessed from the web.

Keywords : Thermophysical property data, thermal diffusivity, laser flash method, metrological standard, reference material,
standardization of measurement method, database, traceability, uncertainty, intellectual infrastructure
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Technological development of internal heat-integrated distillation column (HIDIC)

— Substantive research of application to a bench plant of bioethanol distillation —

Kunio KaTaokA* and Hideo Nopa

To dramatically reduce energy consumption in chemical industry, we propose to construct a database on fundamental technologies for
practical applications of HIDIC, as part of a project funded by NEDO (New Energy and Industrial Technology Development Organization). An
application of HIDIC to the distillation process for the enrichment of bioethanol fermented from biomass has been attempted, and a bench plant
has been designed and constructed to ensure practical applicability. Testing has shown that the developed HIDIC system achieves the project

targets of enrichment and energy savings. We also confirmed that a compressor-free HIDIC system can be scaled to commercial plants.

Keywords : HIDIC distillation column, bioethanol distillation, internal heat integration, energy saving, lift tray, bench plant
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S107 WEFERRL - R B IRZR % (HIDIC) oA S (i3 A

JiERY A

RERBEEZHHLT 70V bOFRETIZAMR
% RBEICHBERONRNYE Y MV ROEBRE TS 72H,
BIEAA T ROF T AN T =T 0t 2D H E %
LT JEHBERELCOIY =) - KRB AL
TR VDR T — 7 N—=2 &AL 72 PN,

HIRD L) ITHEMILZZE L LRI B8RO 7 — 5
DEBBAELESOEEWET L. ZoI AT
ROYEEH TN 57 FRPKE LRV EBORALKE R
2 EREROYFERIAREELHIN T TFEROKEL W
B BRI (X5 —, FTaR)—), TEh7
VTR, MEK %) 12, % (B UCOREE, BUnEr)
DENZ ZFICANTHETTEATELLEZTW
%o

HIDIC O#AEHFEE LT (1) SR 2 IS 200 £
1E pressurizing mode( >1 atm. =1 atm) £(2)
BN 2 98V § % i E 3:/E depressurizing mode (
<1 atm) @ 2 FWHEIZOVWTERL, W
TR L, HIDIC OFHIMH T X — F LIRS & 18I
DOHETI (A E) / Thhb, HoNI=T—F R~
ANIREHERI 72T C 75 K EMRREAE O HIDIC 3% (58 2 3%)
WKHBEHTE S, —FlE LTy =) - KROHNE
BOEBRT—5 %K 7, §1RT P HHoOWmmIIESE
EDICEHTAOT, REAITEMILE & DICE AR
IS %75, MHEIRVE L WL EAE CTIRAHBR O AR R 2 -
TWT OEDDOMBRICEED LI LI TERD 572,

RHG IR AR D I B AR L LM C. Z DAL
CTRWAS, 777N TORERNT) =V RTHIUIE
LA ROEFHTF— 7 _R—=2L LT U = 500 kcal/m* hr'C
=581.5 W/m’K ZHfE3filil £ 2 TL W L2 MR L 720

TS 2o 7ayo st GEZI EZM) 12Xy
% L OWNEBASHA L) BB EBRO T — 5 R UL L CRkE
MOF =5 _R—A%HETE P,

=1 atm.

Pressurizing  Depressurizing
30
25
20
15

10

BEE ATK)

1 15 2 25 3 35 4
[E#ELt Pair/Pais (-)
M7 BEZOIEMICEAEL (=)= - kR) P
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4 NAFITH/—)LOEBIOER
I MRFERFE—

HBDEHZ, T aB T ARRPFERINIZITHH
A 53 HIDIC $l 25 AL F o T e A S
N9, TRLRVBIRIT#H o012, (LAEERD S EE
WIRLT, A=Ky a— VB HI IV EF—D—DT
HENAFLY )N EBETLT O ADOE T AMUICE
MK, BT e Y27 e LT NEDO O3 A 4T
57—V OB A A 7 1 & 2 (Consolidated Bio-
Processing. W&LCCBP Yutz) o7uay=s b GEH
BFC (Biofuel Challenge) 70y xz FEIFATNS) B2
Sl L7

AR SN T A HEL (1) =/ —
BEIEATS wt% OFEEEU I A B LT HihiiEdo
90 wt% FC. HIDIC HMilc XD ilfid 2B IV (2)
COHEETHELATOD] LOBAKLY ) —VEEETHIC
LT LB AN F — % FEHER HIDIC 0¥ &, 4 M)/
L-EtOH DINIZIND B Z & TH o7z 7272 L PN A-
T BEMOE W CF-HIDIC O MR RoLh, 20
VAT ADOHE T AV F—HEMHIZ 5 MJ/L-EtOH DIAIZ
BIE 37z,

41 RETOIROINOEE

CBP 70t ATHESNAFREEDT IMICITIHELTD
EILTHERTHRBEIRE (I VA EOSHERR) 7=
V) REIAERY (WERSE) . BRESZTEIN TV, HY
FTHERAT U ADOBSHEIRIC BT, ORI MM
ZeEAL UG ASEE X TMEMNIHT, i L a2 E A5 |
ST 777N TOMENRHZDT, ThEMTH70
DR FEERERTTFMHEHE LIze VI IS T 2DOFH S
POBONIREEEUIWE VY MP&0#RESE (HiE
DT+ =Ty ¥ —fH) (AR, BT (L
7o o TS AT ) 22 LS CTHERBRMICBITS
TrI) T TANE L2,

ZDOEMNH HIDIC 3T 7 77 v 7 A3 HEIC 2 A [RIGER

—$£MET0O

Pressurizing Depressurizing

3500

o~ 3000
8 2500
b g 2000
ﬁ = 1500
g o 1000
500

0

1 15 2 25 3 35 4
[EfELE Pair/Pais (-)

K8 MIHABRBOIEMIC L ZEL (25— - kHR) P
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R - R B IR ZR % (HIDIC) oS (i34 S108

THY, OOV vy Mlld 2 ) —> Zikfnil % g LT
Whe L2 TYV v 7y MM T FHIND D
FE VR EZ EBITE % 012 MPa (1045 C)
DIKFERE T2,

K9 OLEDENTOBEAIRT I, Fhal LA 20
W, 100 CEAUBZAWIETIREMRWY (FLLTrIV
HrlBbihz) OBALRIGASBNEECRE, B E
BT OV EITHTH L TR E R A ENEE /2, L
PULADOEED X HIZIE 235 mm Hg (L7255 > T
68.2 C) LAMICT % & ELEUGATE & 37, 2 PRE (N2
WCREABIIE R S o7, b L HIDIC 3 03I
RATEMES R BIE, ZOMBTE TR 7 771 78l
RHE D,

COEBRIZEY, KRBT IFEOEM D20 DHR LT
NDSHE & 2 BZRIGEE O EZ T 57201 EIC TR E
Zl, BRI B I ZRGDARDEEEI R LB R
AT DRDYITHERFEREZRE AL, WhY LKA
WCFTREZ LR EDbh o721,

4.2 HIDICRVFISUK
421 JOBRY=Zab—vav

HIDIC XY F 77V FOBREH M Z RO B2 D71
YAV Ialb—varklLi, HUh50HEORER
HIDIC XY F 75 bDYI 2L — 3 v DR B L OHAE
SR £ 1ITRT,

BT PHEETVICHEICERYIaL—F
(Invensys. 182 PRO/II) (2788 7 at 251 &3 # M
BTrws, WEEARZRIROFH I FEE G35 &0
RIS R BR S, (ZENR B LOBRAFRE) 27ur g

2IZH BT AAL TRPUETH 572, ThbbEHE
EEBROBEOMR (B PUETH o7z, FIERIC
ANBFEDY T I ILAIZOVWTIIEZ 7T 27 VT
AR BHRIRE COBRR R T — 7 XL T K
TaEATOERNE%Z 50 % EINE LT LIz TIIa

760 mmHg 235 mmHg
100 CIZRBEEERIEDEE. EBEHERINIEES T, {GEEEC(E
ZTOEBYEICLDTFIUVT EEMIEFTHLTOIEL,

(IGEEE) HEED.

X9 FEREERIRDT 7o) 7RIS B NERD G BN
(235 mmHgDKEDO B - 68.2 C)

—-170 —

£l YI2V—Ta v ORE S LR
=3 “EER
ElUXER (i) 150 mm ID. 6.8 m
U7 ~MUA 34 K%
(17 IBA8ER)
EZZhE (%) 50 (&)
EBIEEA. Pais. (mmHg) =8
1 EBHDbDEE (mmHe) 6.4 (IRE)
BRI (mm) (EER) 200
BERMEHRER (BRBERN—X) #2
SRR E LR ALIREE (BB —X) #1
TETRER (SMEIRIAED) 250 mmID. 5.2 m
FAFTIEY 13 B8R
EIEFEA Pair. (mmHg) 740
1 BMDbDEE (mmHg) 10
JEviing ZH
KB

ERftEE (L/h)
THAERE. THRE:

50 (=49.35 ke/h)
30 C. 5.0 wt%

ERMHERE 69 C
BHR (W)

I5/—)VEE (Wt%) >90

I /—)VEE (%) >95
EHR (HEK)

I5/—IVEE (wt%) <0.1

MFEE (EKE[WAH)
4k#EFS (0.3 MPa) AHEE (ke/h) [ZH

ERTFHSIAGE (EXER) S

mElgE (BRI UY) =8
SEsCEE (740 mmHg)

PIEREASTIR

TECEGRI U (W/m2 K) xBERE A |54.82

(m2) (1 EBERDERER=D) =UA (W/K)

PIEREASTIRER SN (EINARRERN—R) 25 (#3~#27)
HIEX 0 (R®E)
RSAEZ=RYT =z

ESHEESD (kW)

L= a3y Tl 1 BERBOREERREZ ) 7 L AD 2 By
A0 B O MIHAEE L7z,
M HNRYF 7T 2 MIEHE LT W/ #ER] HIDIC 12
ML WA, mEEh 2o BE 2L 387250
DY IaL—vary & LCRITHRIC XD IRM& M Zh L
HERYFTIZ LT WG A 17 BB E L. LD
% 13 PIABR IR E L7z
AT ADHHDHTE LTRSS OB (L
7o oTHLE) ERELTHLENDY, FE (50 kg/
h. 5 wt% EtOH) %I TE 2 FEE L TRELED
F-factor O #fi AT 0.05< <07 12N F 2 L) ICHEF
=150 mm & PO, H¥EFEE =250 mm & L7
F-factor 284 L/NE WO Tk g & SR, REKFELE L
BRELKVEEZEZLN DT, BHEIZOWTIZ) 7ML
A DI, HIEE BB 200 mm & L7z, L7zhS->THE
M DB HIFEAY 400 mm &7 5 1 BALE: 24720 o {5 206
Fild  =0.1885 m* &7%%, [ILEROPIEEEAS H7)s e &
NDEFTFEBT #3 ~ #27 GRF 256 Br BEME 5 m) &
L7=DT, BRAHHRID R CARBEIRT IS 2 5 K12, IS
(BLAIFTEE) 2 AN D TE) DR EmIEGbEr, R
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S109 WEFEaRSC - WARBA S ZRE (HIDIC) o8t sE (i3

AR Z BB CEAIREL TSI e, EROYA,
HNORENTFHNEINEZ RN L ZEMORRENIRS
IS, BIEAZBREBUCB LTI T — 2 XR—2D [ 8 D
B 1/2 PUFIS#E/MIFFLT =250 keal/m® hr'C
=290.75 W/m® K &% L7zo WIERIEL 205, V32
L —a O3 RS TEHEE 740 mmHg —# 2L
TERTH HRPERETEFE% 210 mmHg & L7z. 20
EDVIaAL—TarERE 10 127,
VARATOMEBARDORDY THS 0.3 MPa DA KZE

LDVBEGA A E 0.88 kg/h AT =215 M]J/
hiCHIY$ 5, T TEGOMEBAT I =2.35 MJ/

hTHs, BB 07 kW L o72h5 FIM4HERY
TOBEORHAZ 40 % LIET L L, HERZ AL F—
& =(07/040) (3600/1000) =6.3 MJ/h &5 sh
Bo JEER 50 kg/hth D %) — )L KRR
=316 L/h TH LD T, ZREM7TILAIIBNTIL
DIy ) —VAFEIZL BRI TR AV X — OFH AR
342 MJ/L-EtOH & 72 - 72,
CDYIaAL—Ya U ERENRYFT T OB EHMERRICHL
AALOT, FHHEERTIATOY 2/ N OHEE (4 M]/
L-EtOH) % T4ty 2Rt a R 2 &ATE7,
4.2.2 HIDICRYF IS bOREHEEIRER
ko HIDIC ¥ A7 2D KIALZ EDOWFEPEICHEEA,
AU - BT RERVF T I POTE—IERK 11 D
£ FIABEERY 7 233 % EEHER HIDIC & E

Hibg (oY, FIAEBRYT) BAREOKMTF
MAj& o CF-HIDIC @ 2 fE O 7 u— O g% <%
EERBTED X)L TRk SNz,

(1) R HIDIC

HORYFTF 2 % E#ER HIDIC & LTHMT 2
B0 7a—%K 12183, Yo BFC 7uy=z7 0
BT A HEEA AR C 4 MJ/L-EtOH LIEH I L 22>
72DT, BT ARRPREOEEHER] HIDIC Z#H 3 X&
LEZ 7.

MHEOHIDIC (&), ZoHE N HIDIC %1
BN EREL2EIEREA Y T F Y ADT2DIZ LA DT &
HWLZLZZD, fBRATL S\ X9 IS T 25 I o I35 4l
EL. RBRDSLETHRV 2 — 2 RO & A4 35 M BAR
e L7z NSRBI THIYLEBIIZPZE LI WY 7
MR UA R 20— BRI AT Y 2 A7z,
CBP 7u¥ =2 T, HIDIC R F7 5 b DRz IC
LB EORBEIIWAHONLERE R o70
T BB EHEL, RSB TEEZFET—EICL,
PREN§ 2 DGR TE T 2 28 302 L akalioin L 75 21
FEAET 760 mmHg, BN 225 mmHg (2B W TR 4
WRZEOT, ZOKBEZK 13 IR

NUFT7 7 MIAFBRHIELTU TFo7ay 7 b
P& 4 /NS VIR I 0.378 Tl L3 2R R &2 1572

(1) 90 wt%EtOH % I~ [0l % % i 38 B 94.4 wt%. (2)
95 % % LA BJE ROy —L OELER 954 %, (3)

HBIRILF—BRE : 4 MJ/L-EtOH

EURER (RIE) Di =150 mm
UTJRNUA - 34 R (17 B8R, ER%hE 50 %)
ERRSFE : 200 mm (S=ER)
REHEIRER © #3 (BIEHSDORER)
BREEROMGER 41 (BIENSDRE)
BTEE : 210 mmHg
BEE:6.8m

E# (50 L/h) PG
F =49.35 kg/h Qpre = 2.35 MJ/h
EtOH : 5 wt% 574—-697T

30°C 760 mmHg  #1

H BEERDEIREL | 32

Qhrc = 5.54 MJ/h

Hot side : 68.4 - 40 C
46.77 keg/h (760 mmHg)

TRHEER (SHEBERIAER) Do = 250 mm
RAIFEEY (13 EEKR)
BTEE © 740 mmHg
BEE:52m

BN ERIETE

ZTURE =18.95 kg/h
EtOH : 63.43 wt%
57.6 C, 210 mmHg QU
AHIERE

Qc =-4.90 MJ/h

BHR (®E)
< xD = 93.63 wt%
S ey D=258kg/h
R/R=1.0

VYV RSAEZERVT

Cold side : 30 - 57.4C
49.35 kg/h (760 mmHg)

HESRPTEE)7) 0.70 kW

== ETHSURE © 1062 L/min
_— 210 — 750 mmHg

606 - 13797T

AR //

Qint = 23.3 MJ/h

<

ki
e

| =92 0.3 MPa &k#% : 0.88 keg/h

EHR

Xw = 66.8 ppm
W = 47.65 kg/h
68.4C

K10 RED=DDII L —3 g RN
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EZMNEAER  2.15 MJ/h

TIELRRE (REME)

U =290.8 W/m"2 K (= 250 kcal/m*2 h'C
{GEVERE (15REREZD)

A =0.09426 m"2
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R - R B IR ZR % (HIDIC) oS (i34 S110

0.1 wt% EtOH XV 412 16 HE i FE 0.024 wt%.
HBELALF—IZBLTE, MG K TOAEKZERD
WBRIA AL 0 kg/hy L7255 T =0 MJ/h & 7%
D, COEBBEIRIAEERY TOARTHIEHNTE,
MEFARG2 LCHRR B TELIEEER TS, 20
FIABEZER Y I LTI FEBRICRE L72E B E A
=0.516 kW = 1.86 MJ/h & 7% 5720 T 24 8% Dl 24
=Rl =737 MJ/h &% 57z, HBEZANVF—DH
GRS 923 MJ/h & 72 % D T,
1 LEtOH %7: ) OHBE T ANV F—L LT /
=9.23/3.16=2.87 MJ/L-EtOH 2545, 7uy=27+d

HRAEED (FMEEIAER) Do=250 mm
B [ 13 18R

HAEME (4 MJ/L-EtOH BLF) % T4 Ciid 35 BiF %5
RSN,
(2) EHEEZ AL L2\ CF-HIDIC

7TaY s bOBEMCR ST, NROTF U DR —
W7y I LTIE M 2 22 & L 72w HIDIC o F)f# 1
ER SN, BINTAZEIR 7 CR-HIDIC ®70—%
141273 F, FIA4EZERY TO b 0IZ HIDIC Bk i
EANINEARE WA T 2@ R OTaIE L8 135 (i
) LLUTRLAZ 23V ATATHY, K1l oXRY
F7 7Y FOHFITHAA TN T VS,

FEEEET WA RS LTI 9725 138121, RS

EURER (AIE) PefR Di=150 mm
WEE (UTRRL-r) 117 TA8ER (34 68)

#E (REH) :52m E&RSIE : 200 mm (S268)
g IR © #3 (2F)
ESEHRILAE | #1 (28
e 27 (2EH) 6.8 m
e 0N wio IR
1Z4ER) HIDIC avFoy
] DBED o
CF-HIDIC FREOSR = x
OBED =
REEOSH %
. FEEABINEAS ) EBr me
, SR =90 W%
! \ a BN =95 % Mt
EBHIE { ! i
8 g [ y ey
FIUINA
(EtRR5) RS EZRYT
SEkRE S
BREAH H >
1
HEKES
120cutc ) X AT
s *, o
EHR T
b=} Op 1,
REO.1 Wi T SOHERR B Y5 LYDBRE LT

1% (FOSE) |

K11 HIDICRYF75 D 7a— A5 40

| #0245 (HIDIC )

EHHR PP LN

Fds

~\

BERADINEART

TRAEED (SHEIRIRED)
ARSI T
BRIREBAN—2R :

250 mm OD and 150 mm ID
BfEEEES 1 52m
(PIEREAIRES © 5.0 m)

EURE (PIEE) —
UTRRLA (SRIERLA)
AEERE © 150 mm ID
17 188 (34 RER)
ERRSFE - 200 mm
EUNERERS 1 6.8 m
POBBEASTIRER © #3~#27

2fIVTUY

Z0U1—AKRSABEERYT
EAE 1 7.5 kW
BESIHES - 2800 L/min

=i easivent

K12 BHERIHIDICARY 775 ¥ boff o
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S111

SRV LA L LTSS AR T E 2 BRSO
FrrY A 16 B (8 BIAER) WL, ZOYT7ME
VARIF = D FUAIWEIR E EER Ty MIko72Y
7 MM UA B PR S & SR P BRI 73 0 2 /X — N A v
FLC AR A S AN A S E RSB REIC L2
DThHb, (BABOX 18K ). 4 2% Tdh S HIDIC #1id
FEHER] HIDIC &5 81272,

EUIBETHEB JOBEMEETHLEZ 760 mmHg —%
LG BUGERE THa v 7 v i Lz Ak B N 22 R
YT EPERE TR 2 R4 IR T ST &, 3455
mmHg (2L 72356 OB i R 2 X 15 13- 9%

CF-HIDIiC Y AT 204, EuIFOHHHE OB #AH
FIHTELDOTHEBTFHROMBBAMSLEL LTV RV,

SHEDKES (0.12MPa
STM, = 3.28 kg/h

WEFEaRSC - WARBA S ZRE (HIDIC) o8t sE (i3

COMOE 1HOETIH OB~ D 04 MPa EKER
DOWAARIX 70 kg/h TH Y, MBAAMIZTLE
=14.95 M]/h 127 %,

£ 2 35 @ HIDIC 3% o [l PR 3 K~ 0 A2 K ZE S DIk
A BNZW B2 2 5 72T, HIDIC 3% H & 0 2 & 47 1%

=0 MJ/h &7 o7z WEBEASZIAAS T3 CTH o727

b HIDIC ¥ F &I A S OB A3 B e hr o 72
RT, RV AT LERORIMBARTET IEAOAIKZE
RICEDLDDATH 72, Tz WIGRETHa Y 74
DFIHFHLTWBRIREER YT (EK 0.75 kW, HE
& 300 L/min) OEBEOHFLEIZTHHIT/NE VRS,
CNOEBEOWHEE (< 05 MJ/h) IEHEZALVF—
FHRTIRELHTES, 9 2bbaHBELALF -1

DI ERIETER

V, =13.34 kg/h. 29.73 wt%

70.1 C(225 mmHg) IREERIETERST
V,=3.50 kg/h
94.4 wt%., 77.4°C

40C  qpr,=7.37MJ/h
o 1042°C
F=50.27 ke/h 1009 C 1 AL = 0_37ig
EtOH : 5 wt% — >
19C A BHR (R
= R,=0.96ke/h D=254keh
[EIUNER (PIIE) 2], -
e - — 244 CGEAH)  EtOH: 94.4 wit%
Dl
BEE : 225 mmHg ‘7 544G
PIEBASEIRREERE | | N
Qe = 22.19 MJ/h \ N EHEE (SHERIRED)
< IB{EFE : 760 mmHg

BIEK
Qoss = 1.28 MJ/h|[ ]

AOUa—RRSIBEZERYT

HkEE Q12 VP [ PED TUEES
AR E Pw = 0516 kW
STM1 =0ke/h =1.86 MJ/h
1042°CT
PUEBRISRIRES | #3 ~ #27 (RER) J 105.9C
1 SR DIEENERE I
A =009426 m? EARERIEE
BEE (FH)AT=805T FHR
KR OFIRICEMREL W, = 10.80 kg/h
U=Qint/ (25 A AT) =3252 W/mPK | BURBBEEEE®R 174 wi%. 95.7°C
(BEtTOREIE : U=290.75 W/meK) | W, =47.73ke/h

0.024 wt%. 86.9 C

HEIXRILF—:2.86 MJ/L-EtOH < 4 MJ/L-EtOH (B1ZE)

%13 BRI HIDIC D A i 461710
(7w B35 THE - 760 mm Hg. MULERSETHE - 225 mm Hg)

S

- ic
shiz (maD - ] e o
. pp % - BN
EOSHE % - 250 Inm N | #%&:150mm

$4Z 1 200 mm
EE&:57m
FIUINA 16 B

8
E&RSFS : 300 mm

4KESR (0.4 MPa)

gm0 5.2m
RAFEIEY

HIDIC D&
AR HIDIC (AU

EET:6.8m
UTRRLA 1 32 B
ERRSFE © 200 mm
PIBBEASTIRER 1 25 B
(#3~#27)

ERER

&k (0.4 MPa)

K14 CF-HIDiCO7a—3 A5 2000
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WEFEaRSC © WERBASCHZRE (HIDIC) oBAfib%E (i3 S112

= =14.95 MJ/h &7 o7z FERHO Y —L Dk
R niak & [/ & =326 L/h THsHDT, 1LOT
77— NVEREICETHHBETAVF -1 / =4.59
MJ/L-EtOH & % 5720 A7 1Y =% b® CF-HIDIC D4
I A HEARIZ 5 MJ/L-EtOH TH 72D T, ZDOHEL T
IERTET,

72721, CF-HIDiC (&£ # R HIDIC IZH LT - A3
PO URW 0, K7V 27 OB OB RICA-
TV olzZlddh, 75@?’“%%?9?0)7%5%%?%1:
SBEOBEBBVLRY T, ALABERERT 5720

BOHEERET 925T

O I3 D K R RWGA At % kD S &% &5 T BE S
R ERUCHEI R (< 0.1 wt%) 2. 0.25 wt%
EtOH &% > TL ¥ 572, HIDIC 3% o8 i i iE b HAZAH
90 wt% EtOH £ TiddH 5A%. TR -T 89.04 wt%
EtOH 2k & FoTWwh,

FTTICER IR DOEBEELE LR WIRELRO T, Lito
RIEG % IH T BRI E KR DO A A & B N3 5

W52 THo7ze T THIAIRRIIS LA
THH AKERWGARREE A LN T 10.55 kg/h 12
TAHILICEDETAHE (5 MJ/L-EtOH) (251

V,=7.93ke/h  47.73 wt% I
I=MAnPISIRZR
?‘g‘iﬁiffiﬁ - 2.39 ke/h. 782T
3 g/N. .
(345.5 mmHg)
925 G
= EiRE BE (BHR)
A = e () > B R,x0.12ke/h D=2.27ke/h
RREO=RER 679°C =40ke/h 2153 CoESH) EOH : 89.04 wtd
F=50.9 kg/h 0.1 D(@ ﬁﬂ)
EtOH : 5 wt% i AN
EtOH %)= 3.26 L/h pey E——— N[ mes ouzmxes
30°C sE 3455 mml-:|g S \‘ 760 mmHg
WiABkRS (0.4 MPa) ﬁl * [\ PErsnE
STM, = 7.0 ke/h éﬁafl\;ﬁgb Qe = 9.22 MJ/h
143 C (511 kcal/kg) - STM, = OIkg s
Q = 14.96 MJ/h (18 T e « BBk
Quoss = 0.958 MJ/h
PERFSSIRER © #3~#27 | T :
1 Kb OGEETE W, =54.11 ke/h EHR
A =009426 m® 0.25 Wt%.99.6 T fﬁ"ﬁﬁ (BE) W, = 5.86 ke/h
THREE AT=435T =1.80 kg’/h 88.4 T 16.49 wt%
BIEERES 0.002 Wt%.79.6 C
U=Qint/ (25 A AT) -
=250.28 W/me2 K | SHE (%A Ix)F—:4.59 MJ/L -EtOH < 5 MJ/L -EtOH

X115 CF-HIDiCo R i i 4L 107
(K FELWGARIET.0 kg/hO Yy &

HOHEETERT
V, =9.53kg/h

EIRES

27.87 wt%
BEREFIR 96.5
EH& = 56.92 ke/h
40 C s

DOINERIETRRS

V,, = 3.86 kg/h.15.26 wi¥
75.1 T(309 mmHg) % >

V,, =4.40kg/h
92.2 wt%, 77.7°C

—> >
67.3T R WE (B
L m—— )— ErRE R, 0.63 kg/h D=3.77 kg/h
FREOSREER R, = 3.86 kg/h 20.8 TGE%#) EtOH : 92.2 wt%
F = 72.58 ke/h 15.26 wto 208°C
EtOH : 5 wt% 19 CGESHD) 7 |

19T
TAHE BURER (PISE) REE (9HE)
EE 309 mmHg 760 mmHg

WiAdk#ES, (0.12 MPa)

STM, = 10.55 kg/h WABIKIRSE Qint = 7.632 MJ/h
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Clean and practical oxidation using hydrogen peroxide

— Development of catalysis and application to fine chemicals —
Yoshihiro Kon, Shinji TANAKA and Kazuhiko SATo*

Oxidation is an important component in over 30 % of chemical processes. However, oxidation typically creates environmentally damaging
waste products. Hydrogen peroxide (H,0,) is a good candidate for environmentally benign oxidation because the only by-product is water.
By integrating key technologies for halogen-free, organic solvent-free processes, and designing suitable metal catalysts, we succeeded
in the development of H,0, oxidation. This achievement is the first concrete example of Green Sustainable Chemistry (GSC). Based on
this new technology, we further attempted to establish H,O, oxidation as a practical method for the formation of fine chemicals of high
performance. Novel catalysts optimized for practical usage were developed by resolving key issues such as cost reduction and scalability
through joint research between AIST and various chemical companies.

Keywords : Green sustainable chemistry, oxidation, hydrogen peroxide, catalysis, fine chemicals
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Aim of Synthesiology

— Utilizing the fruits of research for social prosperity —

There is a wide gap between scientific achievement and its utilization by society. The history of
modern science is replete with results that have taken life-times to reach fruition. This disparity has
been called the valley of death, or the nightmare stage. Bridging this difference requires scientists
and engineers who understand the potential value to society of their achievements. Despite many
previous attempts, a systematic dissemination of the links between scientific achievement and
social wealth has not yet been realized.

The unique aim of the journal Synthesiology is its focus on the utilization of knowledge for the
creation of social wealth, as distinct from the accumulated facts on which that wealth is engendered.
Each published paper identifies and integrates component technologies that create value to society.
The methods employed and the steps taken toward implementation are also presented.

Synthesiology H§iam X 20154 10 4  ¥817
iR Yrevruy-—misEaES
RAT  ESEWIZEBIRIEN PESEHAMR S WIZE




Synthesiology g s

Research papers
Design and retail service technologies for well-fitting eyeglass frames
— Toward the mass customization business—

M.MocHmmMARU and M.KoucHr

From systematic analysis of protein interction networks to drug discovery
— Development of ultra sensitive mass spectrometry analytical platform—
S.IEMURA and T.NATSUME

Aerosol deposition method
— For production of high performance micro device with low cost and low energy consumption—
J.AKEDO, S.NaKANO, J.PARK, S.BABA and K.AsSHIDA

Creating non-volatile electronics by spintronics technology
— Toward developing ultimate green IT devices —
S.Yuasa, HKuBota, A.FukusHiMa, K.Y akusHul, T.NaAGaHAMA, Y.Suzuki and K.ANDO

How car navigation systems have been put into practical use
— Development management and commercialization process—
H.IkepA, Y.KoBAYASHI and K.HIRANO

Development of basic tools for glycoscience and their application to cancer diagnosis
—A 10-year strategy of the Research Center for Medical Glycoscience of AIST—
H.NArRIMATSU

Reconstruction of the 869 Jogan tsunami and lessons of the 2011 Tohoku earthquake
— Significance of ancient earthquake studies and problems in announcing study results to society—
Y.OKAMURA

Standardization of environmental analysis methods of hazardous chemicals
— Contribution to international control of hazardous chemicals by using advanced technologies—
S.Tantyasu, N.HaNAR1, Y.Horir and N.Y AMASHITA

Social system for production and utilization of thermophysical property data

— Measurement technology, metrological standard, standardization of measurement method,
and database for thermal diffusivity by laser flash method —
T.BaBa and M.AKOSHIMA

Technological development of internal heat-integrated distillation column (HIDiC)
—Substantive research of application to a bench plant of bioethanol distillation—
K.KaTaoka and H.Nopa

Clean and practical oxidation using hydrogen peroxide

— Development of catalysis and application to fine chemicals—
Y.Kon, S.Tanaka and K.SaTo

AIST11-A00004-18 Published by AIST

KS0[O1SIUAG

sioc Il BrEEd

ISP ERGEMERL



	特選号A刊行に寄せて1020
	特選号B目次1020
	1_1巻1号持丸氏1020
	2_1巻2号夏目氏1020
	3_1巻2号明渡氏1020
	4_2巻3号湯浅氏1020
	5_3巻4号池田氏1020
	6_5巻3号成松氏1020
	7_5巻4号岡村氏1020
	8_5巻4号谷保氏1020
	9_7巻1号馬場氏1020
	10_7巻3号片岡氏1020
	11_8巻1号佐藤氏1020
	特選号V編集方針1020
	特選号W投稿規定1020
	特選号Z趣旨1020
	特選号裏表紙1020

