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Proposal for technology architecture analysis

— Application of the analysis method to the development of car navigation systems —

Toshihiko Nomi*** and Hirosaka IkeDA®

Product development involves many element technologies, so methods that analyze the integration process are important for R&D
management. This paper proposes a new method to analyze technology architecture: i.e., a method for determining how to combine
element technologies, which takes into account relations between product function and element technologies, and the complementary or
substitutive relations among these element technologies. We applied this method to the case of development of car navigation systems,
where the combination of element technologies changed several times. From this example application of our method, we obtained
important insights into the analysis of technology architecture.

Keywords : Innovation, R&D management, element technologies, complementary or substitutive relation, technology architecture, car
navigation system
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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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Development of plastic certified reference materials (CRMs) to cope
with restrictions on hazardous substances

— CRMs for analysis of heavy metals and brominated flame retardants regulated by RoHS directive —

Akiharu Hiok+, Masaki OHATA, Shigetomo MATsuyAamA and Shin-ichi KiNuGAsA

The RoHS directive had a significant impact on Japanese industry. Complying with this directive requires evaluating the raw materials,
especially plastics, that are used in electrical and electronic equipment. However, few plastic reference materials (RMs) were appropriate
for evaluation. In response to industry requests, we undertook rapid development of plastic RMs. First, we considered the development
of RMs that were needed. To assign property values to candidate RMs, methods important for the homogeneity evaluation, digestion and
determination were developed by various trials and errors. We aimed to register our calibration and measurement capabilities to the key
comparison database in order to make our CRMs acceptable worldwide. In this paper we introduce our activities up until now including
the distribution of CRMs inside and outside Japan.

Keywords : Restrictions of hazardous substances, RoHS Directive, plastics, certified reference materials (CRMs), analysis of heavy

metals, analysis of brominated flame retardants
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ELV #54 (fli %A EH B HIC B3 2154) Y . REACH
BN (fb2= b D B 8% - 374 - 0B ZOHIBRICE§2% EU
B PP &S WG AL W I B3 548 B ST
Wb, 7o, BFRHARM RoHS &ITiEI [-Moss & g X
N3 JIS C 0950:2008 bl S, JEEWED HHDE
REBELTWAS, ZOMLIZBWTIE, BA - BT
% BU ICHC&E 2502037200 —hehbl ik
B LTS R &2 S T RSB W AT R AR R G
try— (NMI)) IZBITHEEWEEEIIOWT FIC
RoHS $HHIH 35 FEHMRE OB & L DO TR 5,
B, FABMMORIIIBERBEI MO 2—FldHTD
sz o,

2 RV FUFDETE

2.1 RoHS{EGDAVINTNEEERFRDSDEHR
HAHERTIHIRE S A5 LM% 2 &1 2001 48 10 Al

FAELIZHRFTH L, HRDODHLKT-RFEOHMHT

FAF 7 EMHICHIZ B 2 2 FI7 AR E TR TS

//
Br; Br

Bry

y

l-a PBDE (polybrominated diphenyl ether : ) 3XO¥
PBB (polybrominated biphenyl : F)

x &y Br O¥ERTH, TOEEMEICE>TESE KOBRPERDS
5o

LLTH T UF LB/ LEAZIEILSN/z, HE» DY
BRI ST, WIS HEOWTHED M- T4
bHt 7 FIZRST EU 2R oft— 2Bl & LCGEA
SN &9 EL Tz RoHS 8 ~ORFIEA A HE LTiE L
LT&72, Bl Z0bDI3ELR - EFREFICIHTHH0T
BHHH, FABFOBE A —F — R Z D EEERFKD
JEITA (— Bl NE - MBS &) S o3
THAHENY TR, ENLD/DDF MR ELIZ LK D
FHM - FROA—A— "GO T IAF o= ER R
) SEROKMBEELTRBEINILVWHIZLTHL, &
A S AT E CORMEEZ HIE L. PRS0 3 4,
WA~ OREEOTLALG . HH NS OBASE
WH R Z 2BV EDLHH72h, T TH
0. B NOIEHDPREDEEERYICLBEBRLTLS S
Ll otze TOXIRIEHEOP T, HALMIIZEE D
B 2R L 2 TER G2 RVbITTH LD
T BRI 2RI R AT 2 A — A — b E O ME L 2
0. HAROEFEREERICHBEIED, HARELTIBUGFD
EOTEP 2 RKMEE LT ARkdoh b2 bk o
Too ZD X7, 2003 EDWEIC RoHS 84123 L
TAT)IHNAE) 2 DTELTFAF v 7 CRM (FRAFAE
W) ORENRTERVWRLVIEEA NMI] ANFE 5
Nizo TITHIZEY FIARKRERITIRTEH 2 DX
%bo HWHONLEBIIMES N —T D TEHESTTFD
RFVIUXVICERL, TNER—AL L CRER RIS
=DM Z FMG L7z

Mg, FHAEAERT ZEER M MR AT B B AR MR 78 = ©
d SRS T Iy AEOM B ROBEEY 2L T
WeRERED B B O ARG OREERE BEICboT W
720 ¥¥1Z ICP-OES (FF#EAE & 79 X =350 i)
2 ICP-MS GFMsE &7 I A< BN LW FT2
N MVIHHTRER LM TTELE LTI R L LTwie
L. ICP-MS % iR B E PR 372 Tk b fioTwnie,
F7o. FtEEHEORSE - MR - UG ERAMTEHELT
FEI BTG D 720 AN R 22 ST (EIBSHALR) ~D L —

Br. Br Br Br
Br @) Br

Br Br Br Br

1-b PBDE ®—>T3 % DBDE (decabrominated
diphenyl ether)
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WFGEa S - A7 EW R HFN IS T 5720 DT FAF v 7 BIARHEY RO (AEIEH)

CY T4 2 HICEHICBOWTHIELTCEREL D o7,
Fo—HEY T4 Eid, AT O G % U T AR A
TeEBHILNTEDILEIRL, ThERAFAELTHYS
BAaIZIiE L — ﬁ7w%mwéoﬁm@EF%TTbv—
FE) T4 X B2, IERUIIEEREFH ML —Y Y
V74 T, ETEH/—*ﬂ:')T%’P%T‘IEIJH/—*%E')
TAEBMEN Do F72, SebmblR AL o5 AR ERT ZE = (4
k) 13, TIAF v 7 HOIER Y O E ®IZE L DOREER
LTV,

P T IAF 2=V IZBVTRERER» SO T7F—5Dfx
EDFEETHY ZOERENED b2HETIED o705 R
BEEDRET DI L2 E 2 U RoHS B4 (@Y%t
IS8T 57201 T B T Ot S EABELL T THh 5D 2
ERTEFEITHLENHY, Bk EU IR 35ME L

T3, TNEFEIET L0 DKL AT A RD LN LD
Thbo FHOFEITHILT Z720120%, FHIZ, EERIZ

ROOND W EDLETH o720 BEDOHHIERZ

DHHFERDEY P OREMETH S Z L2 ZBITIRTI L
R ETIE RS, @Y R8I N — T
&CRM%%%*E%%%%LT‘aﬁﬁ«mM’ﬁo

AT SN DRIEF RSN ZAREOMH) EBYD
m%#&é;k%m?; (& — DO IR N R
B (GHEISEYNAE SN T WD E ) 2% HE THERR
THIEE) DRNDO—DOTH%,

Ao BEICE LTiE, 2003 4E 4 FE213#Y) 2 CRM
MBZLolze EU OB 2 % § % Y4 MIE B0 5T
FEDEWEAICE DS WTHE T A% 5 L F b T
B, FEE. RoHS A IEHEAEAT LTlilE S 7z il
Thbo T&bb, faa ot BIE B THEl~O#
BEBGET 5 BAR 2 EEEE)ICERTBY, @Y
% CRM ORI REMEOF I EER SN TV o7

LEAD, FALMTYH, MBEPE (K)FLY) HiEh
DOEEIEEOFFMED 537z >0 CRM(IRMM (Fk
PR HE W B - BHMEZE T) @ BCR-680 & BCR-681)
PHFAELTOZHEZIBRTE2RITNIE RSBV, 72
L. Sh5IELT LY RoHS 42 E LTIES L2
CRM TidZ <, Bl EICB$ 5 K HEIE RoHS 84
WHIBT 2D TR A -720, Bl 5% 6 WEDHIHD
%*f%%ﬂ AR LTV R h o7,

REAEE 2 ) PR L LCOaHTIcBILTid
lK”—‘E@&iﬁi‘%ﬁ\ﬁﬁbfu\&#ot@ﬁ EThxZnT
HETHEVIBIEBMED SN2 COBEIIZHAARDLS
b e E@tzﬁé%‘wﬁ%of:o IEC 62321:2008" % 6 ff 3 7
B E O g R 5 IEC ORMORKETH 72
#\HE6%%2%8@@%@E%WEEE_EH6AW
EEROT-0OFFE LT, NMIJ THIZEH T - 72 5l 1
HW'E (IEC 62321:2008 .2 NMIJ CRM 8112-a. NMIJ
CRM 8113-a £ LTHFEShT W) 23t HKsHlE
WCHEBL7 2l HEBUKIE 2013 AR M B LI
BOT, WEOEHZITHEEBIT, FF3KM7% RoHS HiH
DEFAANDOIBZEEZBLT UTOL) %773 —HH
AT SN 7z $2bb, IEC 62321-1:2013 (F-5 KO
%), IEC 62321-2:2013 (45 45 Bl S OSBRI 4> 7
VO, TEC 62321-3-1:2013 (A7) —= > 7 -4 X
MO EEEIC X B8, K. ARIVA, BIOLRUBRR

#). IEC 62321-3-2:2013 (A7) —= v 7= BRBEIC X B R
)= RO EFIBHNORRTE - AF a7 T74),
IEC 62321-4:2013 (CV-AAS, CV-AFS, ICP-OES } ©°
ICP-MS 12X 2R )~ —, @B KLCEFBBHNOKG)
IEC 62321-5:2013 (AA. AFS. ICP-OES JU* ICP-MS 2
AR —FOBEFEHANOA IV, R 7a il

CIZEBHADA R I T LR Thbo

EESIEENIND BHEDRE - BE
PREZER (7729‘ w2 CRM)
(RoHS 85
m BEHT
@ RSN 2N JhOATE -
EU HRIRG - IDMS
His - R
- EOFMR
EESESR ERHE - EtEtEs
u FORTvh ()
+
B DI DEERER FrRiREt

["@tﬂﬁiﬂ%g J BROTIN Tk (———ﬁ——
B55 [ - CRMI( 25 P_E%E)] T

- FTLLFIZY)
- FHULAR

- AtmE GRSO

2 WHETF VA OBE
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WFZEaR S - A W EBHNIE § 572007 FAF v 7 A EY Z ORI (HEIZA)

B, B BRI L BRI ED S
ZPTE T METI GRIFHERER) IZBWTHRERERIEKR
&, ZOFER=PIDHY. 241 (2005 - 2006 4E) O
NEDO 70y =7 b (BRE5HCRE Rl 1 AR 2 S g 2 fif >
72O DRERGE) BEMTLIENTE, ZRIHESTHE
B2V LOH O CRM 2 NMIJ A% §5 2 &S T&E 72,
F72. H LW RoHS2 OB X3 LTH METT I L¥ERE
DR % B EFE OB LB XA S N 5,

22 BEISAFYITHh

JelaR 7= . RoHS 8 45 O LW E 11X, Cd. Hg.
Pb. Cr (V). PBB. PBDE T& 0. Bl i#lftiZ. Cd»*
100 mg/kg. %Y 5% 1000 mg/kg THAHD, TIAF v 7
HOINSOWEDOGHIEL LOBLAHFESNT, 7T
AF v 7% M)y 7 AL $H CRM ARD SNz FriZT
FAF v 27 CRM A KoL RELTE. BX - BT
a7 IAF v 7 E % fEbhTnwa 2 &, R
M7 e MR L O B TR S-S T T AF v 712
BRCRAINTE /2L H LT L, FETIRERN
BRIEBAIZLEAERVELTHY A7 VBRTOH VTS
AF 9T DIRADREZOSNLZE, TIAF 7% MN) v
AL $5HCRMBIZEAE Lo/ FEER T LI LT
&%,

F72, Wi ro—ro k. K= LALIfE-T b
HHIZBWTO M — ) F A ERP ST -TETE
D, PL—HVEY T4 ZERINDIGH T, BRI
BB 5 HHEI T UCEIBAH B KRR T & 2 5007 RE W5 25 2
HETbo LIz5To A—MVERTO CIPM (EIBE =
HRES) ORI S5 EEAH AR E (CIPM
MRA) IZHIETEL L —H Y F1DE N7 CRM it
MPEECTH L, IR, AFITEDILTY
5T IGAF v 7HiTHD ABS (77)u=t) - 751
-AFLY) #lR. PP (KU 7u¥Ly) #lk. PVC (K
ke =) 8 PS(KVAFLY) BIETH LA &
R BTRETTHDNTVETIAF v 7 DIFEAEDT
NHDOBIROWT NI TH b,

FE)ESHTH CRM O & LTI, BR - EFHEET
OEHEDZ W PE #lF 7213 ABS #Hl% £ 2 7255
MORDICHHFIEL TS BCR OEH#EY A% PE B g3
THo72DT, ®HD CRM & LTid ABS g% ®IRL
72 ZDOt%. PP #HIR. PVC fiEo> CRM bIERL7: Y,
BEZERAID FIH SN TODIE, 7L EDHRS%
THY. etz PS ZDTFAF v 7 [ABS #ilfg, HIPS (/»
AL 87 MRYZAFLY) BHiR. PSEIR] 2% o720
T BERLLTREINSOPRLERZELLZ, PSH
DFEM D) HIRANAT 2 BIRT 20 LT 5D

VR I —FITEZ Tz, EEBITRELTOHHT
HHOTREEEGRTHIENTEDLD, BIREERA
B FELTOOMERDDTEGIRITEITTE T, @)
e EEDS LB TH o7, ABS BHIR. HIPS B
WSS 2B G L A2 EBMONT W20
Ty LN, B E 5 PS BlRZ #IRL 7=,
Z Dtk PVC BIEB IR L 720
2.3 ERLEHNSCMCERNDIFUL

NMIJ & LTl 7IRF v 7 DA 7 "R EVDT,
CHICHERE ST, TEBZTHER A2 CRM DBI%E - it
WaeHBLCBEH LA "M WIS, B L7 CRM 2
CIPM MRA IZHB L7zt & #E & 2 ), 2 b2 Hw
72 M RE AN BT HROON L UEDLR D 72,
CRM @ CIPM MRA ~OxFItid, BAMIZIE, RiEl2
BIFA~YA—I AL M AT A (ISO/IEC 17025 X ISO #74
F 34 DX B A FIHD GEEAG]) ZHEEL.
ZDFEAMAETIAS peer review & WX S A D EFL O H
MEICLDHFEATRDON, SHICEEEILE (4.3 HiT#%
) OFERBAEAELTCMC BKRIE - WERES) o—ET
» % CRM 1ERBE ) %, KCWG [ khiig & CMC % $k
WZB$% CCQM D WG (T—=F 277 Vv—F) O—2] ~
HiE L. Z0%o%FEZ % T BIPM (HEERMHER) o
KCDB (it 7 — 5 N—2) "zl sn 2 £H12§2
L THbH, CRM DRFEZRIGTHEEHIT, FFEICHE-
T.CMC B8k b B L 72168 2175720 sEMlZRR 3%,
2.4 FEMEBORM (IKRNUYIR) . BIARERESI.
BE. IKOREDBERE

— W E S & BIREERAN I T EED R %L DT,
MeD CRM 3528k L7z, 72720, EERGHHO
T, FROWEEME A5 $ 729512, NMIJ CRM 8112-a
VDR EIBSHIHOE 2 ) =X HIZRFEREEIRAD
BHLHIEE LT, RIREMRANMLEMELTORMITD
BH fiEICERFERD, Zhs IR E TH IR
BTV EERTERTE 5, LAWE LT 1000 mg/kg @
Y tx Dle/hO Br mI3BHIN LOHBTEE/ T UEY T2
ZNWVI—FVOBETHHDT GEIEHR), FhzEE
LCRIb&%% DBDE (F A7 0EY 72 =)V T—F )b ;
BDE-209 L1 %9) &32LLBIMMEEZ POz, CRM
RIS A2 EEBILEWITOWTIIE A T REME DS S - 72
M TIARF v 7 EHHITIRED 12D RS E T L
WeEZ AFURARLOEHEL. F720 R Edio7:
CRM O B Eofiifi s 2% 2, MEDRAE LTidE
YR OB EOxT G & % 5 v 7 1 AR (PbCrO,)
AL R IV A (CAO) % BAZ [HEBOHHONE 2
)=ZAMBETEeFVTE NN 2as (D) AW
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WFGEa S - A7 EW R HFN IS T 5720 DT FAF v 7 BIARHEY RO (AEIEH)

LB, OB TESIE SN HON 2 2 =X 6z
72 Hg 3 bR (I1) (HgS) %A,

REGHHEON#ZO b0 (FHREEER) BIUEh
EHANRT /10 FELRGIREDOD O (KR ELITR) ©
2L L7ze EERAONTHOE 1) —XTld Cd % 100
mg/kg . Pb % 1000 mg/kg & L7272 Cr (VD) |
# 250 mg/kg UREEMIZED 1/10) &% o7z, ﬁ%ﬂ@
HEDOHEENH ZETIE, CRM h oI HHEEZ T
BTV BB LR T WEWS LT B8RS
D 2 ) —=ALBEIE TR S L5 I1Zi%FFL 720

BB PICE TN RERMEMAOBREICELT
3 BEZ QBEICEW L ZIZEDIHITT LD I v
AL, UTOX)RZ L7z, Hililx 5o PBB,
PBDE ®9)HT, kb Br &A= (HESFE) ORwoid
E/TUEL T VI—FV (5pF52491) T32 % T
Hbo Lzh-oT IEMIEOHOL X #t (XRF) ’Wf‘& 12
£% Brifll@ZMOTlip A2 ) —= v F 2T A
FNIZF A Br 1K€%kt’(é‘ihf\ﬂ%pk%ﬂimb“(ﬂ
Wr3 411X, PBB. PBDE & LT 1000 mg/kg @ #i il % fift
FNFH LN TE Do BFERMMAE LT DBDE 2 H
Wo74bIE, Br AR (HESH) 32 % IHETL01X
DBDE 385 mg/kg D¥4 Tdh A, DBDE DA% Bribs
WL THRMLTWS NMIJ CRM Tld, Zh i)y
W EORFIE L7z $7%bH. DBDE O %G 317
mg/kg ®NMIJ CRM 8108-a(:KVAFL ), ZDi%kikay
¢ DBDE D #¥FEfE 312 mg/kg @ NMIJ CRM 8108-b

("R AF VL), DBDE ®#ZiL{l 333 mg/kg ® NMI]
CRM 8109-a (R LY =) ZBHIEL7z0 2B W

5 B RMMRA L LT DBDE % 3®A72®ik. DBDE ®
M ZAF LR 3T CRM OB % EfEIC P E T
b L THEMNRIZDTHS, 512, DBDE O iZiEfE 836
mg/kg ® NMIJ CRM 8110-a (KU AFL >, FikEE) b
BFEL7co SHUEMEMZ T <A OBEMPEDOMGES 2
Wb ENTED,

Bk, X ohremitsyaL v MK (001 g~
0.03 g BEO/PNIVIHED LWV IEVE) DIEh, XRF 4
B K2 IR OB R 572D TTA A7 IR(H
F3cem EE 2mm) &2 FIHE LA (B35 REEIRA]
IHRIETAZAZIRDOIR) o T4 A7 ROBELNE— M 7
XRF 5B ORE AN T —DRKEESTH S, TITAFY
7 DOHA. XRE 5HT A & 5 0 HTRE R IZE S~ KAF
WA3HBDT, HH LI VIREDIEADFRATHLZ L%
ZZ, HoOD2mm &L BT LETHIUIEHEMEE
RTE->THHH) e Lz M, sk LTt Hk
BLOGHE (NMIJ CRM 8105-a & 8106-ad 4131 —
ATiEky MFLRE) ML (K3),

2.5 WMAIKEERERE

B AR e W) B D VEBL D 7D | AL HE W R D Vi B
HNLTHLZHMIITEEALECTH -7 T3 2003 4F
12 AICHBREHE S THN PR 2 K L 72, %
BB TR T B G b E T o701k, RIS
HBVHEST PR ENRITVEBLELZ. &
D%, BEEBSFMOE 2 ) —Z (NMIJ CRM 8102-
a. 8103-a. 8105-a, 8106-a) 7:5Hid, #ikoy b2 KELT
HWFEED S T2 72D OB IR AR L, 2005 4
9 HIZ () ALFWRAFAGAT JE B, & & 1P i def & 52

[wees ] =

OGN Dyh

- EE | EENHE

{ESsETE
ey J Y
ER
ssE -
/ - - -
TS2F v
TSAF v LI READUIRRICHE {EBUT AL NTEVED .
HRMERE T MAT BT . CDIRE AU R ES RIS
BEADED THEOTHUHL ALY RUARTHEFL.
EERT B, FAROEAEHTD
COBIEEITEDET
e (BT R RAEENE D
ﬁjﬁg“m —EERDHL. 2FN3
- N HEMEETELT,
EMREIRE BT ETS

3 TIAF v I EEMEOBE T Ok A ()
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WFZEaR S - A W EBHNIE § 572007 FAF v 7 A EY Z ORI (HEIZA)

F1 EHERAARME A 7 WGy R R T O 9K "

DRICAVE (BIREEERT) DE | IXV
R
95 % H,S0, (4 mL) X | BHMOTSY BRSO TLESN

95 % H,S0, (4 mL) + 70 % HNO, (4 mL)

o
95 % H,S0, (4 mL) + 60 % HNO, (4 mL)| ©
60 % HNO, (8 mL) X

48 % HF (1 mL)

60 % HNO, (5mL)+30%H,0,(@3mL) | X

B0 % HNO, (5 mL) + 60 % HCIO, (3mL) | & | EEDMRZTERT DIcHICIE 3 @D
XA OOEINFGEES 2 BOY1Y

60 % HNO, (5 mL) +60 % HCIO, @ mL) +| & | migssigBRiRh mETHhole

60 % HNO, (5 mL) +30% H,0, @mL) + | X
48 % HF (1 mL)

70 % HNO, (8 mL) O

SERNEER T DICHICIF. —EICERT DN
BHRTEED 10 H'5 5 NESTRIFESEH ol

411 0.1 g D ABS #ifEXLwh CRMs ; £ E : ETHOS PLUS and ETHOS 1, Milestone,

O: 1 BOYA I ORINFEE CTEEDWHER NI,

O 1 BOVA I ORMNEBIETRENBINER SN (EU—EICERTEDDBERMDIRSND).
AL RATORINBBRE YA I OREEREOMAZANSETREDBNER SN,
X 11 BOVA I IRINFEE TIFTT2 D BHNER S NS O,

MiL720 RIEVEEFBTON LR VWEITV, WHENE R
KIRIZFER T ANEHELDTI 2= =Y a v E X 72

BEHBEZOLOIEBHRLDOTH LA, WHEE
MFITT 572012, 3MOEHME L7z, 3 BOEMTHE
A5 TH B LERFET L7200 FHREMDIT-72,
RSP S DTG D > TAWHEIZ R >TIIH A O
T, RABOBRICOWMEORMTIITbh aVRES
THEELH-T,

BARMICIE, EEROIHICOWTEIU TOLEB)TH
%o MOERBIRAL v hEBRROTMILE Y (B
ARIVA, yasés. 7EFLTENFZOLA D),
fitfbk$ (ID. DBDE %) #EA&L. RS TRA
WERLy MELZzo XUy M2 #E - BaL, &
TRBMHBETRL Y MEL7Ze 2OV v MEoiE e
D) —EEMDRLT SiRENOBMERIED T2 HEL
720 ZONL Y M LTTIROFERE XL v M2 )
TRAL. RHMLATHEYE - ]S - Ly Mioi e
MR R LT KRB oA e B % B L7z,
BB, INLOBMEEWEZERELT Ay bTLR
EFEIHHB AL X5 TF 7 A7 RO i e ) B %
Wi L7z PVCBHIROY AL o PVC LY »icif
W DINP (7 VT4V =) Lg% AT
BLIZR=AL I BRROBALARIT A, Z70LiR
gy TEFUTENROA (D), kKR 0D %k
AL, BRI TRAWZ XLy MELzZe ZORL Y
MR UTHSE - /A - Ly MEo#EZ S 5105

MDIR L7z BFEREERA DI OWTIE, AT
FH (B pem) RIS L Yy MELZ2d D2 HWT,
B Ko TF A A7 RO i B e B 2 3 U7

3 SthEDORRE

A2 CRM OFFE AR ST W28, Bk IcHivT
GH S EEETH o720 RARPUELTFHEENT TR T
E7-HMNERIZALCW b0, T2 TEBICS
WTEDEVIBDTIE LA o720 B REORGAE
T RO THIES R LLDT, SFIERAITEE
Mmafiorz (DWW, F72, CRMALOZzOICIE, #ED
SR EREEMEDZT NI RST kREOKEIE
LNTWTH, TN EDORFERLEEIEZ SO L%
NBUEETH oI BB, Z7HAZOVTEAMIZ T L0
B TH BH25, TIRF v ZHONMIT O L% IEHEICSHT
THFEFAET. ZOMLOHRETHLEZEZ SN
DT, Wr/OLERTHIEEFME L, BraLDHE
JEA31000 mg/kg LT CTHILE, Nl 7 10 2D FEIEY
RENUTTH 5D,
3.1 ¥EMOFESE

R EIC L >TIIMOTEETH Y, ZOFF
fili 75 R AR E D VE B R 2 D Z IR L 720 TR %
FTo7- %GO T DB, REEIHZ skl . SRR
MD720 D 53H 247 9 ML T TOMA BIEH T » 5 24
YTV TICEOTRIRL72e Z—F =S EA L 1D
51MEZTY 7)) 73 hZ R g LR R (71
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WFZERR S - A HWHEBHNIE T 272007 FAF v 7 A EY R OB (HE(ZA)

% 2 NMIJ CRM 8103-a (FZisE) @ Cr O¥EMRBOMEN (il me/kg) *'

138 2iKE
- Cr52m5 | Cr53m5 - Cr52m5 | Cr53m5
DiRE DRE DEE DEE

HOO1-1 273.18 272.06 HOO1-2 274.95 27467
HO27-1 272.65 272.22 HO54-2 273.59 273.34
HO54-1 272.89 271.62 H108-2 274.89 273.91
HO81-1 273.33 272.87 H162-2 274.69 274.34
H108-1 273.07 271.58 HO27-2 27342 272.92
H135-1 27191 271.50 HO81-2 273.13 272.93
H162-1 272.29 271.96 H135-2 274.41 272.67
H189-1 274.62 273.12 H189-2 275.09 273.05
H216-1 273.29 273.82 H216-2 273.76 273.26
H270-1 27254 273.26 H243-2 274.08 272.11
H243-1 27242 273.37 H270-2 273.92 272.82
H275-1 273.91 273.04 H275-2 274.54 273.28

FiE 273.01 272.53 FHiE 27421 273.28
ERIEERE 0.74 0.81 ERIFERE 0.65 0.72

* RERISRERZAVCBDTED. FHEDY MYy IZMROIHIC, ROMBISFEHES [FEFDEICEOTVD

AZIZHoTITAAZEN. TAAZE) O¥EVFMi%Z
KAz B, WEHEFMO-O D5 BWTIE, &
B THLLEI R RHIARHORKEITHIZ L%
Bl BRECHATAETHIUI T A THIEE R T,

NMIJ CRM 8103-a (Fi ) @ Cr&x#l& LT, HY
PERFAGEE 2 LU IR Lz Bl 7201213, A5 DIHIZ
TG AT LB BEZF 25 T LI 12 MOIEE # A
7o HEMEFMOZDOMWELIZIROEB)TH L, 12
W25 010 gz 1T OHr TFY 7L, ML)
L7225 TR R L7282 ICP-MS TrE L 720 il
&7 a2 2 AR (Cr-52 & Cr-53) 122V Tiro7z, ¥
YTV TR LOMEE 2 RED R LTS, BB BWH
P& XD IEREIC IS5 72012, EIZB VLTI
I bR EE LT,

WA RZ R 2187, 1 KHD Cr-52 0 12 ol
ED 538 (0.74%) & WE OB, 5820 5%
EMND G B EADELDDICH T VB EEZ LI LN
T&2 (B ELOLZVIE), FIHEELTIEH S 1D
SIEHY TN T Lt EDERFRTLDOT, ZI05H
HON LIRS RTEEZ 2. B, 2XKB
KO 2 WA OIS D53 D3 % b LI EEZ KD,
SO LD I U720 SR 2 Mk HE
AP S 0.27 % THY. BWEMEICHEDLI T L2
BTBHTENTE,

FA4 A7 OEEEFC oW M Fl21E NMIJ
CRM 8115-a (ki ) DA IIE AFR L 72T XTDTH
A7 I OAEENAIC 3 L2 RIS T 16 B & ED, XRF 5
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Wiz fwC Cd. Crn Hgo Pb OPEERITV, £ICHIC
SHGT2MEDIELD &0 LW H ISR T2 R NS %
Kbz Fow XRE 5T HWTTA AZEHNO Pb O
WHMEOFHIZITV KICRKOT A A7 B OB E IR EA
FTHARREPSITHR L 720 SR SIERMKMIZIZ CRM DFE
FAHEDOAHENSIZE TN TV 5,

3.2 SEEORNEEEEDRHSRE - 51

CRM DAEAFIF D723D121E, —URAEHE 7 1 D ZEF % i
72T ELTROLNT WA [RICEHARETH 5D
(35 F IDMS (R BV E5HT) k] 2512
MO—DLL EO+GIER LB OMAE bEE N5
Z&ElL7s NMIJ CRM & LTl BEMZHAET S0
W= HMICRHLTW5E 2 Thb, IDMS HEIFV>OT
LA TELDIFTIERVA, WHERRDIIRLZLDTE
HTWHDTH 5,

FARIICIE, BARRICOWTIRA LRI TFoL
BUITHD, WTNOMBEODORL Y M, THRTOEEIC
BWThH, fithk - ik~ A 7 0k B a7 -7 Lol
A ICP-MS IZ&X 2 mARH L7z XLy bOBALC
BLTE 2oz~ 7o s (R - gz iV
Fik R - MR V2P 70 % A VA
FiEO 3 Y OWTNA) . B LOBIRCREZ IR R (i
W - MWERALKFEZ 28 A0 2 8D
DOWFND) ZFHTE OO ELRH L. ThbHo
BEoaamikeLcid, EEORL2 ICP-MS BXLO
ICP-OES # Eit o s iEouniisr L flAag b THw
7o FEFELT MBI OB DT % g Bl
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RO, BEEOR EICED, CRSDOHEOPED
B LCIE, IR L2z ik ™ 2R L7213, &
% ICP-MS I Lo TMET D, < M) v 7RELT
DEEDRB R L E M L7z ™,

—Ji. BRERMBRAOSTLLTORERIZBWTIX, &
EROTLFELELTOEREIIELRY., TTOHFTFIENR LN
£ TFHIAL (GRS &< M)y s AN H
DALV % VUMD TR 2 o5 i, BT, ik
BEZRTIUR RS20 1,

RAREEMRANCOWTIE, WL LTIE PS 2B S &
57 b7 Fu75 > (THF)., MVxy, ZouRlLL%
EREEME L. TS OEBECH §% DBDE D% F
WEME L2/ E, 9T 1 mg/mL Pl EERTLZ e
HPL72e TO9E THE ZRER Z @MU TV 2 WiE it
T 5L, THF OMEO 5 HAERYIZX>T DBDE
RSB RN B o7z (FWBEETIA A7~ M7
T T HICEBI G R L) 720, vz rEsn
ORVARMLT PS #EMIEr2 L LTz,

LR HE PR 0 52 B 1 LA A B & A e R
WZEB T E L7z Z0 ) BRENAA R IZHTRO & B
DIEFLRICTRECTH ARV IIR P STIATHIREFETH
Bo BEMETRINEEE. AR LY AT PS OB
B et L B B W DOBREDE BB DL T, A5 —
VAR 22T PS M S e, B AIER % $R I
L7:f4. R4 LT DBDE OB mAME L. ZORE,
PR OREDHET 525, HEWEIZWLO DR L 55
® DBDE #i# L7z ECHILE ATV, COBBOER
TR B Lo TEHRARER D, SO ER
ERCTFRIE 25205 NS AR THREE RS
WER T ETH %,

¥, RFEREMALLTO PBDE, PBB 2372 EA
DFRVEARAD D HDOT, TXTOFFHOMB DLW EIMZ
TP DA Z EDHDRIKNEETH S, HREDHIZHVDOR
FRVPLVEHBRHAE LTOREIKREL ZIHI0HHO
MEHENTELDT, CRM ORI & LTH—451-47-
D ORFEENHKD DBDE ## 52 & L72, DBDE ®
SERIBE DR DR L&Az,

4 EFEEAINV—PEUTLREHEDEREMEZE
4.1 EtrESRAINV—PEUTDAEM

RoHS 847 12 i3 % i B 1 b B 2 R HE W L D K BN 2%
MHINT2D T, WO DRMAEFERLHAGHALFRITE
WThd L MHOBEREYEER S, NMIJ THi%E OFE
HYPR L AAT LTt G S, NMIJ oFHllEE o
BEE B EE R L) FEITF TR

TBIRITNE R L,

LA L. RoHS #8412 xh 3% 43 H1 fiti 705 I B 14 12 5 A
57290121, ISO/IEC 17025 451230 S GRE % il e b
EASHISE LTV AR BB DTH LI LD EEIC
oT\Wh, ISO/IEC 17025 123§ 4 kT E. 79 &
Fv 27 CRM OBFEBMERIE. BRIV 2 h -
2B DDOFAELTNT, BT EDEMEL LT L —F
VT4 DERNEDY . FNrdEild 5 VIEHGET 5720
121X CRM OB E A T > 720 2Tl CRM 1 1iE
RINCHEHT2bDTHELENRHY. TOBE % NMIJ
CRM 7549 22 SN TW2L A5 L. THUIBIE
HEDL STV,

SRERERICOWTIE, P —=FE Y T 1 DR D720
(2. JCSS GHEEIC D (R R ALE HI ) R IEH
TR B 5\ VT Z O —RFEHEL LT NMIJ 23 LT 5
BRI A AR Voo BEREEIRANOWTIE, JCSS
WAL 2V T, DBDE O#iE% HPLC #:% v
THEIC DT,

NMIJ 12 B Tid, ISO/IEC 17025 B L 8 ISO 4 K
34 ICHEDLT A=V AV VAT LEREELTEY, NITE/
TA Japan (JRAZATBOE NS EFf Bl g B R 2208 1~
¥ —) %5 ASNITE BEA2ZFTwb, B #ifioh~
NERBH%E L7z CRM OWNEZNMATET W5,

4.2 EROHERER

19 OB B L OV AT BAR R (Cr i2oWwTid 18 #%
B) oZmiin)1%/4 T ESREA ABS BREEYHE (5
#EJE [NMIJ CRM 8103-a] AKX EE [NMI] CRM 8102-
al ®27/Kk#) @ Cd.Cr. Pb ®ILFEGHI 29 ML 72 (2004
F12 H~2005 42 H)o KRR (XTT ) BLOH
JAE 25 DIESD EH SR 72504 R O FEHE AR 7 0
M2 2 E e LT NMIJ CRM OFEGEEICDRLiRL
720 TNOHOMEIEFRGEE L DI 3ITRLz. ko i
WCHW SN /RIE, AEIR. WYRR - BERILKER, AHIR - Bk
W, AR - IR, AN - B - BMERIL KR, AEHE - 5o
LRFERE - (ZHMR. ARE - R - IR MR - dRAk, S8
iR - AR - BRI, BRMR. BRMREERILOKFE. BEER
CAEE BB KRFELSEFEETHY, M RIKIL T
VA R YRR 2 AR o 7o WIE R,
ICP-OES, ICP-MS. 7L —2JE{Wti:, BB T
W TH o720 BHICE->TELTLOMBOBRHE
FEEHOTHEONEREDI) B0 Ai b o TWHDH:
. BEEEEOM B E ST OBEEZ ML S
L BBDOTHAGERTHLLEEZON, F720 B
L7230 5 KO BIARBRBIIC L o Tld, WhIEHaER
WO kB R R L EZOND, FAIZDHAAH
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# 3-a NMIJ CRM 8102-a HE&JEHHiH ABS BHR~XL v b

WFZERR S - A HWHEBHNIE T 272007 FAF v 7 A EY R OB (HE(ZA)

(Cd, Cr, Pb IK#2EE) DA
SREIHE *! HRERAFED S *1
BEDE (me/ke) BEDE (me/ke)
Cd 10.77 0.20
Cr 27.87 0.35
Pb 108.9 0.90
*1 NMIJ 83RO fEft T
HEDTODPRIE | DIEADIBEREDHEE
BHEHE (mg/ke) BEHE (me/ke)
cd 10.31 0.53
Cr 26.64 1.64
Pb 106.6 55

#3-b NMIJ CRM 8103-a &5 HiH ABS BilgXL v

(Cd, Cr, Pb mitE) o4&

SOEIEE *! HERAFED S *!
BE59E (mg/ks) BE59%E (mg/ke)
Cd 106.9 1.40
Cr 269.5 4.5
Pb 1084 9.6

*1 NMIJ B3R ODAESRT >

HEDFTODRIE | DTS ADIEEREDHERE
BHE7E (mg/ke) BE7%F (mg/ke)

cd 105.4 4.4

Cr 267.4 13.0

Pb 1080 31

BEF-THEN T 27T 2L, BT B TORFED
—HHHERL TS, B0 5 EE 507 £
FEWSHITMAORILEZTIEREIFTI LIS RLDT,
TAHFICE>THHEBEZ T VIR LR 572,
4.3 A—RMILERHWTOYVESBRMEES~NDOEERL
BORE
4.3.1 BHBIEEYERY ND—IRETOEMBRLEER
HA e g Ay b7 — 7 433k (ACRM &%) 2SH
o 350 NMI (FHEEENZERT) O TR S TS
0. ZOHIZHEM S B WG ST Twb, WG
D—>TH% WG3 1 RoHS 184 IIF L L 72 imm & W S &
LTBY), BEFHEDO—AOHEN I E—F—%2HDT
Whe ZITIRAETHIED CRM 0 fi: i BE He Wy B o B
BECREBZRHRL., BhEOlEEiToTE L, EEIED
HTHTIE NMIJ o ABS i g wli B e 4 8 2 fl (T2 o
NMIJ CRM 8112-a & NMIJ CRM 8113-a) (2006 4E).
HE NIM (FPEEHERHEIIZERE) @ PP BHIR G A
B2 R (2007 4F) | [E KRISS (i [N H e RE 22 i 5E )
O PP IR fli BEHE M E 2 AR M (2007 4F) O ILIE 2%
fibhiee RERERAGSHATIE, MV VERHh o
DBDE i EED#L (2008 4F) . PE H19> DBDE i EEO LK
(2009 4E), HIPS H1o DBDE i i o [ (2010 4E) &
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W) 3 DD A STz TS DOIEEER % 5
LG BEVWOH AR TS LEDIC, B HfEm E
\RTTHZEDTE
432 X—HNLERHTOYEEZHESROERLER
A= PV SR T CIEEH 5 B 5 S HUR 35 P 25 B & 254
mINTBY., ALEFTRSTFIZBWTIZ CCQM TH 5,
CCQM IZREE S TWA WG & LT TAWG (#5477 —
FLTTN—T) X OAWG (AT —F > 77NV —7)
Hd b, ACRM &k COMBRH#M % 2 TR L~
DHIEEITHE ) L VHEATEE), HA (NMI)),
(NIM). #[E (KRISS) @ =4 [E3t[{T CCQM/IAWG
oAy MFZEEZRE LIRSz 2o CCQM-P106
(PP '@ Cd. Cr. Hg BXU Pb O%ESR) 3. NMIJ 2
LORMBM @ E 2T WA B LT HRNICTTAWG 12
BIFARYF = OMEMNTELSZ S5, BINE O
OFTHE LB EF L X912 CMC BEoFE#E L
TR B8 o70 REFILH 18 ITATKIN TV,
FERO—F1Z X 4 1Rz,
BEZEBRF ST HICOWTIZ, CMC B8 TlaHR
LTwiwas, CCQM/OAWG @ CCQM-P114 (PP Ho
W<{27%® PBDE BX U PBB ®E®) 2BV %N
ARENT WD M R Z X 5128 L7z [NMIJ 1& Lab.
No. 4, DBDE (BDE-209) ®&Z) 1.
4.4 CIPM MRAICE3<peer review&BIPM®D
F=HIR—ZANDCMCEF
MISO 2D A=V AV PV AFLDTF T CRM %
BFE L. @ peer review #521F. @ CCQM O [E [ L ik
CCQM-P106 (— & |c LB AL ETH 575, SO

CCQM-P106 (PP ##ig+d Cd)

IN
S

IN
o

[65]
@

wW
[0

[Cd]/(mg/ke)
g R

wW
o

A0 AAS. I XRF.O: INAA.[]: ICP-OES. @: IDMS. A:ICP-MS.
IR HPRYE. IR TRRIE + R8ERZE (MADe)

n
[o3]

26

4 PP BEh® 4 &Eo g I B$ 5 EE b CCQM-P106
D Cd DFGH:

RS IR 22 L, HAD NMIJ 13425 9 FHTH 5,
AAS : ETWORHTE. XRE 806 X i, INAA : BEgsh
P BUAL 5T 85, ICP-OES : # 8 & 7 5 X~ 5650 ek,
IDMS : [ AR A BV B 5007 5, ICP-MS : s A7 9 A~ E &
W s FHDON—DRSOV5ZIRAMHESS (BEHERELIEE
AL DFERITONWT 2) 18,
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IR FEEI IR EF ik e o723 Ty M
78) CEMUTRERFERER LI, Zhs0O~@0
3ZM & 72U, BIPM @ KCDB ~ CMC HiG§ & 17\,

KCWG o % 4 % #% T,

TIGAF v IO EERE D

CMC 3Bk sh 72, KCDBIZ CMC (X1 6) A sh
TWBZEH CIPM MRA FO—o0FEETHY, =2
WCIBROIEREZ A L CORHEFHN ML —H Y 71 B3R

RIERIERE
MBS, SEME. BA. NMIJ (Bt ERERS Y5 —)

950
~ 850
o)
<
S
2 750
b
m 60 — T
L TSl + R
550 ---- Tyl + EERED 2 (8 5
- - s
450
7 8 5 1 9 3 6 4 2
SRS Z AT 2B S
71 (CMC)

CCQM-P114 (PP #if5+® DBDE)

WHHTAHENIZETH S,

5 CRMOEfiEZ D& DR

5.1

IR

SEML72 NMIJ CRM DA LD O D% X 7 12738
L7zo EERHHTH B LOCRFARMIRA G T FAF
7 BREY RO E RO BATBZ X 8 1R L7 EERS

B R HR%) DBDE O I
35 EER L CCQM-P114 DF5 4

(NMIJ OB 51 4)
FZEDON—DELEDLFZILERTENE

(WEREIZIZE A EDRERITONT 2)09,

RN EE. RINDEDEICH T DFENSHOSRADEDIEICH T HNEN S (CEDEEEL TRENTLD,

Measurand I\DAISS:LT;nnng? g:nft?ilig Range of Expanded Uncertainties as Disseminated
NMI Measurement P
Service | Service Sub- | Matrix Is the expanded
Identifier | - Category Analyte or Quantity | From To Unit From to Unit Coverage Le\_/el of uncertainty a
Component factor |confidence ;
relative one?
g1o1.1 |Povmersand| ABS | oy | M8SS |y o000 | meke | 4 | 05 | % 2 95 % Yes
plastics resin fraction
81012 |Fovmersand ABS | o oim | MBS 1y o000 | meke | 4 | 05 | % 2 95 % Yes
plastics resin fraction
gio1-3 |Povmersand|  ABS | oy | MESS |y 10000 | meke | 4 | 05 | % 2 95 % Yes
plastics resin fraction
81014 |POVmers and| - ABS lead Mass |3 y0000 | meke | 4 | 05 | % 2 95 % Yes
plastics resin fraction

Range of Certified Values

in Reference

Range of Expanded Uncertainties for Certified Values

Materials Mechanism(s) for
) ) Comments
Is the expanded | Measurement Service Delivery
. . Coverage Level of X
From To Unit From To Unit N uncertainty a
factor confidence ]
relative one?

NMIJ CRM 8102-a, 8103-a, Pellet and disk forms
1 10000 | mg/ke 4 05 % 2 95 % Yes 8105-a,8106-a,8112-a, Approved on 19 June

81134,81154 81164 2014
NMIJ CRM 8102-a, 8103-a, Pellet and disk forms
1 10000 | mg/ke 4 05 % 2 95 % Yes 8105-a,8106-a,8112-, Approved on 19 June

8113a,8115a, 81164 2014
Pellet and disk forms
1 |10000| mgke | 4 | 05 | % 2 95 % Yes NMIJCRM 81126, 81138, | Approved on 19 June

81154a,8116-a

2014
NMIJ CRM 8102-a, 8103-a, Pellet and disk forms
1 10000 | mg/keg 4 0.5 % 2 95 % Yes 8105-a,8106-a,8112-a, Approved on 19 June

81134a,81154a,81164a 2014

EREEEE (BIPM) OEHHET—IX—X (KCDB) (2014& 7 /) '»
6 KCDB ~NBR&h7: CMC B850 6 (FHEIm5HH)
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Wi B LR FREEIRH AT 75 AT 7 BP0 4
FERO AL, 2013 SEBEF TOREIT 1102 2=y b B
LU°600 =y FCTH B, —H&lZ. RoHS HF LD T T
2F w27 CRM D L9 7% CRM IZA4DRE TS L)% d
DTIEFRVOT, KWEOFEATUIE AL 22D &
WETHEND, BNOALLT, AL LOTHEELKRE
(v EEBANHTIIFEHY T 18 %, RIRBEMAIHHTH
TIFFEH T 12 % DA OBRAETH 50
52 REMEZFVUVIEZNICESKBMNHRDER

NMIJ 75 ZF v 7 CRM & B 56 W o> 42 58 1 3 e 2
(BT, A HGROBREEE=SY) ¥ 7 &2 iTo T b,
CRM (ZIE— M\ REREE O A RIS ST 525,
BRMEE=ZS) YT DFERITIEDO T, FRIROE R %
fToTBYD, KIIRLZLIICELDBODPELEEINTE
720 EIAD, HIFFRELFN—FHLOTHREL TN
X670,

NMIJ CRM 8113-a & NMIJ CRM 8116-a (4 &J&. &
W, ABS) OREWE=FVIZIZBWT ILEANTHE

NMIJ CRM 8102-a ({£i&E ) ~ABS

NMIJ CRM 8105-a ({£i&E)—-ABS NMIJ CRM 8116-a (Ri=E)—ABS

7 RoHS #HHMIED NMIJ CRM Ol

BEEOWH
250
200
£ 150
£
% 100 u g5
50| oEN
0 5 B i @ i 73:‘:7 i @ B i B 53 I 5
& & & b6 & B B 6 &
00(’;& o@r& 00/\ 0‘2;& R \Or& \\r& \'2:& \(b‘&
O S S SR SHEPS NS
X 8-a WIS HH O A RE D RHER
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NMIJ CRM 8113-a (RiEE)—ABS

MNEEHRLIELT B SNz, FUDITWEI A%
BEo7zh% mAINHIH L7203, Mo ABS oo
FOWMENH)Z LT, EhDIZ>THEMAZEF TS
L), -V - IFITIERXEZBHIFTLI LI
LoTLEo7 BB, WIREMIIOVWTE, BRI
GG SNTEY, M shTwiz, o2 ki,
& 2RSS AR EE S NMIJ CRM 8112-a & NMIJ CRM
8115-a TIFRET WA o7z, D75 2F v~ CRM
THROLHNT, Hg EADOREIREMD CRM IZOWTHS
NIHRTH D MO THESIEIIH AT,
FF O E RPN T B LI LS TEESBOEEDIL TS
REXERERTHIENTEZ, ZOMTIZIAETIIA
PRLTWLEHB LT 5, FMIEHER RO TFETDH
5o
5.3 S#%DEECRMANDRERH

A E W A BN IS % BEAE Y B 58 0 43 B IC B v
T ZOMLTRLETIAF v 7 U~ DIEBE LTIE,
7V —EAE (FoT ). TINVBIATIVER T IAF Y

NMIJ CRM 8123-a (RiRE)—-PVC  NMIJ CRM 8133-a (BiRE)—PP

NMIJ CRM 8136-a (BizE)—PP NMIJ CRM 8108-a —PS

BRREEAEI DT
150
100
50 u B
o BN
0

0’\

o & 9 O
7 L L PSS N N A
S SO S S S S NS

X1 8-b  SLAREEIRAN 5B O A AR B D 4 Uk HERS
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7. CAT2 )=V AEGEHTIAF v, RFEGHATTA
Fv 27 (PP) ® CRM OR%EDH 5. Tiow HITAIDONV
TIFBEME T TH %,

RoHS 82 BWCTIIHLHI W EOB I L TIEE
B3 e o7zh% # RoHS HEFITBWTIL, £ RE:
Vbbb, 5. RFREMRHAITIZPS H10 DBDE, ~F
H7aEIZaRFA > (HBCDD: # RoHS {54 D%t 44
HoEmEs) ., 772 A7 /—)V A (TBBPA)
%4 100 ppm FEEEIN R 72AEHEY R (1 FBD) ofFR% 7
ELTWb, MIZT7INVBIATIVER PVC, EA T /) —
VAEHR)H—KRA—FEERPTH 5L,

RoHS {845 %HB D7 5 AF v 7 BEHEW DB FC B LT
& EEEREDPSORMNEEDH S THIRLZDDOTH S
A Y E SO RAE RO = — XTI LT,
NMIJ 2585 LTwa NMIJ 51l 2 7% NMIJ £ 34—
ZIILDETHEEEETRTF Y RUDSOEHRE HHRIIC
FHCWd, —J REMERHEDIT>TBY., EEOKH
Pz ==L LT, 2013 415112 METI %0 2 4%
(UK OFEFIZIoTTDI, NMIJ dHLGIIC S
L2 DOWH Do KR &F I H&kD EHE DA R]
WX, METI ®F&—2R=II2 [FHEAEHEIZBI§ 28 707
A FE I S ORI AR 5 P 2 LTHB ST b,
NMIJ &£ LCid Bz AW - W& ROHR TGS %
ZLIZRDDT, I T OPE DS WO TEETH
%o FRLoifEz ZOEROM N L= —X % iR

B, WHEROHIETELHMTH N 72 EZEZT W5,

6 &bHbIc

NMIJ CRM (ZBI LT, Heus i 4 1 oo B 56 Bh e & BRERT
TOIRPNEICHK 22 & 23 12FF L RoHS #7447 ~ D xf it
22T SBRHBAEL DN NTH W) FHNIHER
JEIFIBLTIT 2726 BWDEA9H, EU TlRREDS B4
HARTHRL 2RI D B 525, BLHREE D
DOHTLEELR CRM 3B IUTZEN LB ED Tifkiam SN DN
ETHHo BBIWERBRICHYG 2 MAANDSAD., B
LT LTHERTEONRET LV, HASKELTANIE
RoHS 8 ICIFMRMICHER IR TE L b S
A%, RoHS $54ASEE R UL DORFAET ISR I L720b
FHHETH b, RoHS H41E EUBBITHD, whiFHiR 2
ENEO LS AT Tlddbdo0, Iz kE%
AR b 5250 T IS TW S LB
Bdbo B RZERBBRANONTOY ZZ DBIR T,
Bl ZIEAERERMEZ RN 50D 5\ IR A A X
LRFEBRNDPE ST L) AfifEBOE BT FRICH
LIEIHRBETHUEND 5,

Sk AGENSCSESERBMSANTE L EIT, G
AR FEHTE LCE )L 205 5 %0 49 LD
N2 THRIETE LD TRV, B ROICE) X %5
MLT, BEERSEOMMREEE EIEL T FIBRROLE
% CRM 23 AUE R ORI B35 &) 2 & TH b,

s SA

CRM

No. fiifETE |Level | Cd | Cr | Pb | Hg |DBDE| 24k |04|05(06|07|08|09|10(11(12|13|14|15]|16
8102-a ABS|Low | © | © | © Pelet| B |- |~ |~ || @ |~ |||~ |@®|—|—
8103-a ABS |High| © | © | © Pelet| B |- |- ||| @ |~ |||~ |@®@|—|—
8105-a ABS|[Low | © | © | © Disk | Bl RN Bl R e R N N e
8106-a ABS |High| © | © | © Disk ||| @] X
8112-a ABS|Low | © | © | © | © Pellet L e e e e I B I e e B g
8113a02)| ABS |High| © | © | © | O Pellet m|- |||~ A0 @|=|—|—
8115-a ABS|Low | © | © | © | © Disk L e e e e N R e e e
8116-a(02) | ABS |[High| © | © | © | O Disk H |-~ [(A |0 @|—-|—|—
8123-a PVC |[High| © | © | © | © Pellet m |- @®-|—|—|
8133-a PP |High| © | © | © | © Pellet | B R e N E R e e e
8136-a PP |[High| © | © | © | © Disk | B e N N e e
8108-a PS © | Disk B |—-|—]| X
8108-b PS © | Disk | AR R Rl R N B
8109-a PVC © | Disk L e e B e e
8110-a PS © | Disk | B R R N N e e Bt

O: 5REHE.O: &&(E

B FH%. 0: BIHRTER. A&

9 PHFEF IR LERF DR

SEHMEZE. [ BEREL. X @ 5ot (RAREEEEE. fhlEmESE)
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Development of forging process for magnesium alloy continuous cast bars

— Forging process utilizing grain refinement —

Naobumi SaITo™, Hajime Iwasaki®, Michiru SakamoTo® Kazuo KaNBARA! and Tunehisa SEKIGUCHI*

Reducing resource consumption and carbon dioxide emission are recognized as urgent issues. One way of addressing these issues is to
reduce product weight. Magnesium alloys are considered promising candidates because of their lightness. To manufacture products using
magnesium alloys, we requires forging technology that afford higher size accuracy and strength. This paper introduces the results of joint
research with a company for the development of a new forging process for magnesium alloys continuous cast bars. We describe the research
background, goals of the project, fundamental technologies employed to address these goals, and the integrative/synthetic process.

Keywords : Magnesium alloy, continuous cast bars, forging, dynamic recrystallization, grain refinement, heat sink
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Editorial Policy

Objective of the journal

The objective of Synthesiology is to publish papers that
address the integration of scientific knowledge or how to
combine individual elemental technologies and scientific
findings to enable the utilization in society of research
and development efforts. The authors of the papers are
researchers and engineers, and the papers are documents
that describe, using “scientific words”, the process and the
product of research which tries to introduce the results of
research to society. In conventional academic journals,
papers describe scientific findings and technological results
as facts (i.e. factual knowledge), but in Synthesiology, papers
are the description of “the knowledge of what ought to be
done” to make use of the findings and results for society.
Our aim is to establish methodology for utilizing scientific
research result and to seek general principles for this activity
by accumulating this knowledge in a journal form. Also, we
hope that the readers of Synthesiology will obtain ways and
directions to transfer their research results to society.

Content of paper

The content of the research paper should be the description of
the result and the process of research and development aimed
to be delivered to society. The paper should state the goal
of research, and what values the goal will create for society
(Items 1 and 2, described in the Table). Then, the process
(the scenario) of how to select the elemental technologies,
necessary to achieve the goal, how to integrate them, should
be described. There should also be a description of what
new elemental technologies are required to solve a certain
social issue, and how these technologies are selected and
integrated (Item 3). We expect that the contents will reveal
specific knowledge only available to researchers actually
involved in the research. That is, rather than describing the
combination of elemental technologies as consequences, the
description should include the reasons why the elemental
technologies are selected, and the reasons why new methods
are introduced (Item 4). For example, the reasons may be:
because the manufacturing method in the laboratory was
insufficient for industrial application; applicability was not
broad enough to stimulate sufficient user demand rather than
improved accuracy; or because there are limits due to current
regulations. The academic details of the individual elemental
technology should be provided by citing published papers,
and only the important points can be described. There
should be description of how these elemental technologies
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are related to each other, what are the problems that must
be resolved in the integration process, and how they are
solved (Item 5). Finally, there should be descriptions of how
closely the goals are achieved by the products and the results
obtained in research and development, and what subjects are
left to be accomplished in the future (ltem 6).

Subject of research and development

Since the journal aims to seek methodology for utilizing
the products of research and development, there are no
limitations on the field of research and development. Rather,
the aim is to discover general principles regardless of field,
by gathering papers on wide-ranging fields of science and
technology. Therefore, it is necessary for authors to offer
description that can be understood by researchers who are
not specialists, but the content should be of sufficient quality
that is acceptable to fellow researchers.

Research and development are not limited to those areas
for which the products have already been introduced into
society, but research and development conducted for the
purpose of future delivery to society should also be included.

For innovations that have been introduced to society,
commercial success is not a requirement. Notwithstanding
there should be descriptions of the process of how the
technologies are integrated taking into account the
introduction to society, rather than describing merely the
practical realization process.

Peer review

There shall be a peer review process for Synthesiology, as in
other conventional academic journals. However, peer review
process of Synthesiology is different from other journals.
While conventional academic journals emphasize evidential
matters such as correctness of proof or the reproducibility of
results, this journal emphasizes the rationality of integration
of elemental technologies, the clarity of criteria for selecting
elemental technologies, and overall efficacy and adequacy
(peer review criteria is described in the Table).

In general, the quality of papers published in academic
journals is determined by a peer review process. The peer
review of this journal evaluates whether the process and
rationale necessary for introducing the product of research
and development to society are described sufficiently well.
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In other words, the role of the peer reviewers is to see whether
the facts necessary to be known to understand the process of
introducing the research finding to society are written out;
peer reviewers will judge the adequacy of the description of
what readers want to know as reader representatives.

In ordinary academic journals, peer reviewers are anonymous
for reasons of fairness and the process is kept secret. That
is because fairness is considered important in maintaining
the quality in established academic journals that describe
factual knowledge. On the other hand, the format, content,
manner of text, and criteria have not been established for
papers that describe the knowledge of “what ought to be
done.” Therefore, the peer review process for this journal will
not be kept secret but will be open. Important discussions
pertaining to the content of a paper, may arise in the process
of exchanges with the peer reviewers and they will also be
published. Moreover, the vision or desires of the author that
cannot be included in the main text will be presented in the
exchanges. The quality of the journal will be guaranteed by
making the peer review process transparent and by disclosing
the review process that leads to publication.

Disclosure of the peer review process is expected to indicate
what points authors should focus upon when they contribute
to this journal. The names of peer reviewers will be
published since the papers are completed by the joint effort
of the authors and reviewers in the establishment of the new
paper format for Synthesiology.

References

As mentioned before, the description of individual elemental
technology should be presented as citation of papers
published in other academic journals. Also, for elemental
technologies that are comprehensively combined, papers that
describe advantages and disadvantages of each elemental
technology can be used as references. After many papers are
accumulated through this journal, authors are recommended
to cite papers published in this journal that present similar
procedure about the selection of elemental technologies
and the introduction to society. This will contribute in
establishing a general principle of methodology.

Types of articles published

Synthesiology should be composed of general overviews
such as opening statements, research papers, and editorials.
The Editorial Board, in principle, should commission
overviews. Research papers are description of content and
the process of research and development conducted by the
researchers themselves, and will be published after the peer
review process is complete. Editorials are expository articles
for science and technology that aim to increase utilization by
society, and can be any content that will be useful to readers
of Synthesiology. Overviews and editorials will be examined
by the Editorial Board as to whether their content is suitable
for the journal. Entries of research papers and editorials
are accepted from Japan and overseas. Manuscripts may be
written in Japanese or English.

Required items and peer review criteria (January 2008)

Item

Requirement

Peer Review Criteria

Research goal

Describe research goal (“product” or researcher's vision).

Research goal is described clearly.

Relationship of research
goal and the society

Describe relationship of research goal and the society, or its value
for the society.

Relationship of research goal and the society
is rationally described.

Scenario

Describe the scenario or hypothesis to achieve research goal with
“scientific words” .

Scenario or hypothesis is rationally described.

Selection of elemental
technology(ies)

Describe the elemental technology(ies) selected to achieve the
research goal. Also describe why the particular elemental
technology(ies) was/were selected.

Elemental technology(ies) is/are clearly
described. Reason for selecting the elemental
technology(ies) is rationally described.

Relationship and
integration of elemental
technologies

Describe how the selected elemental technologies are related to
each other, and how the research goal was achieved by composing
and integrating the elements, with “scientific words” .

Mutual relationship and integration of
elemental technologies are rationally
described with “scientific words” .

Evaluation of result and
future development

Provide self-evaluation on the degree of achievement of research
goal. Indicate future research development based on the presented
research.

Degree of achievement of research goal and
future research direction are objectively and
rationally described.

Originality

Do not describe the same content published previously in other
research papers.

There is no description of the same content
published in other research papers.
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Instructions for Authors

1 Types of articles submitted and their explanations
The articles of Synthesiology include the following types:

« Research papers, commentaries, roundtable talks, and
readers’ forums

Of these, the submitted manuscripts of research papers
and commentaries undergo review processes before
publication. The roundtable talks are organized, prepared,
and published by the Editorial Board. The readers’ forums
carry writings submitted by the readers, and the articles are
published after the Editorial Board reviews and approves.
All articles must be written so they can be readily
understood by the readers from diverse research fields and
technological backgrounds. The explanations of the article
types are as follows.

(D Research papers

A research paper rationally describes the concept and
the design of R&D (this is called the scenario), whose
objective is to utilize the research results in society, as
well as the processes and the research results, based on
the author’s experiences and analyses of the R&D that
was actually conducted. Although the paper requires the
author’s originality for its scenario and the selection and
integration of elemental technologies, whether the research
result has been (or is being) already implemented in society
at that time is not a requirement for the submission. The
submitted manuscript is reviewed by several reviewers,
and the author completes the final draft based on the
discussions with the reviewers. Views may be exchanged
between the reviewers and authors through direct contact
(including telephone conversations, e-mails, and others), if
the Editorial Board considers such exchange necessary.

@ Commentaries

Commentaries describe the thoughts, statements, or trends
and analyses on how to utilize or spread the results of
R&D to society. Although the originality of the statements
is not required, the commentaries should not be the
same or similar to any articles published in the past. The
submitted manuscripts will be reviewed by the Editorial
Board. The authors will be contacted if corrections or
revisions are necessary, and the authors complete the final
draft based on the Board members’ comments.

@ Roundtable talks
Roundtable talks are articles of the discussions or
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interviews that are organized by the Editorial Board.
The manuscripts are written from the transcripts of
statements and discussions of the roundtable participants.
Supplementary comments may be added after the
roundtable talks, if necessary.

@ Readers’ forums

The readers’ forums include the readers’ comments or
thoughts on the articles published in Synthesiology, or
articles containing information useful to the readers in line
with the intent of the journal. The forum articles may be
in free format, with 1,200 Japanese characters or less. The
Editorial Board will decide whether the articles will be
published.

2 Qualification of contributors

There are no limitations regarding author affiliation or
discipline as long as the content of the submitted article
meets the editorial policy of Synthesiology, except
authorship should be clearly stated. (It should be clearly
stated that all authors have made essential contributions to
the paper.)

3 Manuscripts

3.1 General

3.1.1 Articles may be submitted in Japanese or English.
Accepted articles will be published in Synthesiology (ISSN
1882-6229) in the language they were submitted. All
articles will also be published in Synthesiology - English
edition (ISSN 1883-0978). The English edition will be
distributed throughout the world approximately four
months after the original Synthesiology issue is published.
Articles written in English will be published in English
in both the original Synthesiology as well as the English
edition. Authors who write articles for Synthesiology in
Japanese will be asked to provide English translations for
the English edition of the journal within 2 months after the
original edition is published.

3.1.2 Research papers should comply with the structure
and format stated below, and editorials should also comply
with the same structure and format except subtitles and
abstracts are unnecessary.

3.1.3 Research papers should only be original papers (hnew
literary work).

3.1.4 Research papers should comply with various
guidelines of research ethics.
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3.2 Structure

3.2.1 The manuscript should include a title (including
subtitle), abstract, the name(s) of author(s), institution/
contact, main text, and keywords (about 5 words).

3.2.2 Title, abstract, name of author(s), keywords, and
institution/contact shall be provided in Japanese and
English.

3.2.3 The manuscript shall be prepared using word
processors or similar devices, and printed on A4-size
portrait (vertical) sheets of paper. The length of the
manuscript shall be, about 6 printed pages including figures,
tables, and photographs.

3.2.4 Research papers and editorials shall have front covers
and the category of the articles (research paper or editorial)
shall be stated clearly on the cover sheets.

3.2.5 The title should be about 10-20 Japanese characters
(5-10 English words), and readily understandable for a
diverse readership background. Research papers shall have
subtitles of about 15-25 Japanese characters (7-15 English
words) to help recognition by specialists.

3.2.6 The abstract should include the thoughts behind
the integration of technological elements and the reason
for their selection as well as the scenario for utilizing the
research results in society.

3.2.7 The abstract should be 300 Japanese characters or less
(125 English words). The Japanese abstract may be omitted
in the English edition.

3.2.8 The main text should be about 9,000 Japanese
characters (3,400 English words).

3.2.9 The article submitted should be accompanied by
profiles of all authors, of about 200 Japanese characters (75
English words) for each author. The essential contribution
of each author to the paper should also be included. Confirm
that all persons who have made essential contributions to
the paper are included.

3.2.10 Discussion with reviewers regarding the research
paper content shall be done openly with names of reviewers
disclosed, and the Editorial Board will edit the highlights
of the review process to about 3,000 Japanese characters
(1,200 English words) or a maximum of 2 pages. The
edited discussion will be attached to the main body of the
paper as part of the article.

3.2.11 If there are reprinted figures, graphs or citations
from other papers, prior permission for citation must be
obtained and should be clearly stated in the paper, and the
sources should be listed in the reference list. A copy of the
permission should be sent to the Publishing Secretariat. All
verbatim quotations should be placed in quotation marks or
marked clearly within the paper.

3.3 Format

3.3.1 The headings for chapters should be 1, 2, 3..., for
subchapters, 1.1, 1.2, 1.3..., for sections, 1.1.1, 1.1.2, 1.1.3,
for subsections, 1.1.1.1, 1.1.1.2, 1.1.1.3.

3.3.2 The chapters, subchapters, and sections should be
enumerated. There should be one line space before each
paragraph.

3.3.3 Figures, tables, and photographs should be
enumerated. They should each have a title and an

explanation (about 20-40 Japanese characters or 10-20
English words), and their positions in the text should be
clearly indicated.
3.3.4 For figures, image files (resolution 350 dpi or higher)
should be submitted. In principle, the final print will be in
black and white.
3.3.5 For photographs, image files (resolution 350 dpi or
higher) should be submitted. In principle, the final print will
be in black and white.
3.3.6 References should be listed in order of citation in the
main text.
Journal — [No.] Author(s): Title of article, Title of
journal (italic), Volume(lssue), Starting page-Ending
page (Year of publication).
Book — [No.] Author(s): Title of book (italic), Starting
page-Ending page, Publisher, Place of Publication
(‘Year of publication).
Website — [No.] Author(s) name (updating year): Title
of a web page, Name of a website (The name of a
website is possible to be omitted when it is the same as
an author name), URL, Access date.

4 Submission
One printed copy or electronic file (Word file) of
manuscript with a checklist attached should be submitted to
the following address:
Synthesiology Editorial Board
c/o Website and Publication Office, Public Relations
Department, National Institute of Advanced Industrial
Science and Technology(AIST)
Tsukuba Central 2 , 1-1-1 Umezono, Tsukuba 305-
8568
E-mail: synthesiology-ml@aist.go.jp
The submitted article will not be returned.

5 Proofreading

Proofreading by author(s) of articles after typesetting is
complete will be done once. In principle, only correction of
printing errors are allowed in the proofreading stage.

6 Responsibility
The author(s) will be solely responsible for the content of
the contributed article.

7 Copyright

The copyright of the articles published in “Synthesiology”
and “Synthesiology English edition” shall belong to the
National Institute of Advanced Industrial Science and
Technology(AIST).

Inquiries:
Synthesiology Editorial Board
c/o Website and Publication Office, Public Relations
Department, National Institute of Advanced Industrial
Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology-ml@aist.go.jp
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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.
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Research papers
Proposal for technology architecture analysis

— Application of the analysis method to the development of car navigation systems —
T.Nowmri and H.IKEDA

Clean and practical oxidation using hydrogen peroxide
— Development of catalysis and application to fine chemicals—
Y .Kon, S.Tanaka and K.SATo

Development of plastic certified reference materials (CRMs) to cope with restrictions on hazardous substances

— CRMs for analysis of heavy metals and brominated flame retardants regulated by RoHS directive —
A.Hiok1, M.OHATA, S.MATSUYAMA and S.KINUGASA

Development of forging process for magnesium alloy continuous cast bars
— Forging process utilizing grain refinement—
N.Sarto, H.Iwasakl, M.SakamoTto, K.KaNBARA and T.SEKIGUCHI
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