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and Characterization of Nanotechnologies
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Convener : Clive Willis (Canada)

WG2: Measurement and Characterization
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WG3: Health, Safety and Environment
Convener : Steven Brown (USA)

WG4: Material Specification
Convener: Limin Wang (China)
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1) ISO/WD TS 10797: Use of TEM in the Characterization of
SWCNTs
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HIFMOAE LAY, FiZ SWCNT O F = — 7 % 33
HFELE L THEMNT STV, 2007 4 4 H 13 HicH
BUFEHHE & L CORRI N, KE, HARS D7 v 2=
7 b ) =X =T L EbHD, KIEFWD
(Final Working Draft : ix#&1FER %) N Tu7nu,

2) ISO/WD TS 10798: Use of SEM & EDXA in the
Characterization of SWCNTs
KEHRZE. CNTORY FY v I 52— 7 OEFER

BT HERLE OS2, 21 EDXA (=% L F —
S X KR ) AT, BB O R 3E DA O A
Rl 5 Tk E LTEN T bR Tw%. BAEFWD %
BrFAANA—PREFINATED, T HFCD
(Committee Draft) #¢ZZ (TS 1% CD #Z2 THRR I
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Property Method
SEM/EDX TEM Raman UV-\ﬁs-l:lIR NIR-PL/ TGA TG-MS
Category (Lead:USA) (Lead:USA, Spectroscopy Absorption Fluorescence (Lead:USA, (Lead: Japan)
: Co-lead:Japan) | (Lead:USA) (Lead:Japan) (Lead:Japan) Co-lead:Korea) :
Tube structure,| Wall structure,
Moroholo bundle amorphous
P y thickness, carbon, metal
orientation | catalyst coatings
Carbonaceous Non-carbon content
. Non-carbon | Tube surface | Nanotubeand content (Quantitative) Non-carbon
Purity impurities cleanliness non-nanofube (Quantitative) content
s carbon Lot USA Non-CNT content | (Quantitative)
(Lead: ) (Quantitative)
Length and Lengthand | Tube diameter, Diameter Diameter Diameter
Diameter diameter | metal cluster size| (Lead:Japan) (Lead:Japan)
Metallic/ _—
Tube Tyoe Metallic/ Semiconducting (Semcigiztz i
yp Semiconducting | (Lead: USA, bos) 9
Colead: Korea)
. - Tube bundling or
Dlspers'abllltyl Tube bundling separation Tube bundling
Solubility .
(solution)
Los Oxidation/transition | Oxidation/transition
Additional
temparatures temparatures
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Category

property

method

purity

purity

purity

purity

purity

purity

purity

physical property
physical property
geometrical property
geometrical property
geometrical property

geometrical property

moisture content

ash content

metallic residual content
volatile content
polyaromatic hydrocarbons
carbon materials excluding MWCNT
disorder

burning property

stacking nature

inner diameter

outer diameter

length

morphology

weight loss measurement
weight loss measurement
ICP-AES’, XRF"

weight loss measurement
HPLC-MS®

SEM

Raman spectroscopy
TG/DTA’

XRD, TEM

TEM

SEM and/or TEM

SEM or TEM

SEM and/or TEM

*ICP-AES: Inductively Coupled Plasma-Atomic Emission Spectroscopy
" XRF: X-ray fluorescence analysis
“ HPLC-MS: High Performance Liquid Chromatograph-mass spectrometer

¢ TG/DTA: Thermogravimetric/Differeential thermal analysis

¢ XRD: X-ray diffractometer

3) ISO/WD TS 10868: Use of UV-vis-NIR absorption spectros-
copy in the Characterization of SWCNTs
HA$RZR. BB O AN 7 5 - — 70 E SR (8
B« BARY) AFHICE 5. BifE, CDREHRTHS
4) ISO/CD TS 10867: Characterization of SWCNTs using NIR-
PL spectroscopy
HAIRZE. 5 2 — 7 ® Chirality % 2HHli4 5 FE /e F k.
BRi CDHZEIC X b, RITWRRI TR D, BIIERZERS
A5 htca 2 v s i aET .
5) ISO/CD TS 11251: Use of EGA-GCMS in the Characteriza-
tion of SWCNTs
HARZE Tl ofiE (2R%EH D CNT O )
Rl 5 FiE BlifE, CDIREPTH L.
6) ISO/AWI TS 11308: Use of TGA in the purity evaluation of
SWCNTs
KHE - EOLFRE B ofE (£R%E+H D CNT
D) HFHlid 5 Fik BIE WD &R
7) ISO/AWI TS 10812: Use of Raman in the Characterization
of SWCNTs
KERZE. REOMEST 2 — 7%, 72— 70HEIAM
RS2 B3 2 k. WD OfERCBRE.
42 MWCNTDF v+ Z7%5 1) E— 3 ViFE%( L
Bk o v, MWCNT iZ3s\ T, FRAME T & 3 S h
RO~V v 7 A% TS £ LTHRITTREDDR T
5. BRI FREO TS & (AARSE) B CD HET
HEINTWAB, HAE, HERDa 2 v Mo d 5780
HETMTHIL T 5.

ISO/CD TS 10929: Measurement Methods for the characteri-
zation of MWCNT
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¥ 7= MWCNT T, & E X v MWCNT Ok % 3Fffi L,
F g3 574 & LT bending ratio &\ 5 & MER X
nTkH, FRITTS DIERIHED DR TS,

ISO/AWI TS 11888: Determination of meso-scopic shape fac-
tors of MWCNTs

Bending ratio (D,) & MWCNT Diins B i & 7C 0D B g BBt
R WREPV—RALREBEOEI XL ELT
Db _ RZ/LZ

LLTERIN TS, AW &OEAELT, 21 1R
725 T\ % MWCNT & s R FG fF Te o
2D, KEAZUHE L THRWIHIAE TR Y, B

EOMMNTFHRINS.
43 SWCNT, MWCNT HBEDF v+ Z7 71— 3 HE
£k

CNT DB 14 BRI R & 4 % 55 o 2 J& A
WEGINBEAT . SRAMYELFMIT 2FEL LT T
e ICP-MS (Inductively Coupled Plasma-Mass Spectrometry)
AR LICiENHE X D RES R, FEERMB ST 5.
T 2Tk, E R O BB LGB DO R IE RS 0N TR e
Wib EtE2bhb.

ISO/NP TS 13278: Determination of Metal Impurities in CN'Ts
Using ICP-MS

44 CNTUSDF+Zo57 ) E— 3 EH(
WG2 IZB\ T, »—EVF I HBDOF+5 2729 €—
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ZEpRAR

5 7/ BTk T At ETEOBEL (RS, BUNDE)
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%2 ISO/TC229 WG2 i k7 % 1F¥HH

Title REH BlAg o f Bl S
ISO/WD TS 10797 Use of TEM in the Characterization of SWCNTs 2007/1/4 TS WD KE, HARILFRSE
ISO/WD TS 10798 Use of SEM and EDXA in the Characterization of 2007/1/5 TS WD K
SWCNTs
ISO/WD TS 10868 Use of UV-Vis-NIR absorption spectroscopy in the
Characterization of Single-Walled Carbon Nanotubes (SWCNTs) 2007/1/31 TS b HA
ISO/CD TS 10867 Nanotechnologles—Chara.cterlzatlon of single-wall 2007/1/31 TS cD H A
carbon nanotubes using near infrared photoluminescence spectroscopy
ISO/CD TS 10929 Measurement methods for the characterization of mul- 2007/2/28 TS cD H A&
tiwall carbon nanotube
ISO/CD TS 11251 Nanotechnologies—Use of Evolved Gas Analysis-Gas
Chromatograph Mass Spectrometry (EGA-GCMS) in the Characteriza- 2007/5/17 TS CD HA
tion of Single-Walled Carbon Nanotubes (SWCNTs)
ISO/AWI TS 11308 Nanotechnologies—Use of Thermo Gravimetric
Analysis (TGA) in the purity evaluation of Single Walled Carbon Nano- 2007/5/22 TS WD KE, EILFERER
tubes (SWCNT)
ISO/AWI TS 10812 Nanotechnologies—Use of Raman Spectroscopy in .
the Characterization of Single Walled Carbon Nanotubes (SWCNTs) 2007/5/31 TS WD K
ISO/AWI TS 11888 Determination of meso-scopic shape factors of multi- s
walled carbon nanotubes (MWCNTS) 2007/9/3 TS NWIP s
ISO/F?D 12025 Geperal Framewqu for Determining Nanoparticle Con- 2007/10/18 IS cD Koy
tent in Nanomaterials by Generation of Aerosols
ISO/NP TS 13126 Artl.f1c1a1 gratmgs u§ed in nanotechnology—description 2008/11/14 TS WD P
and measurement of dimensional quality parameters
ISO/NP TS 13278 Determination of Metal Impurities in Carbon Nano-
tubes (CNTs) Using Inductively Coupled Plasma-Mass Spectroscopy 2009/1/15 TS WD FrE
(ICP-MS)
NWIP TR XXXXX Use of UV-VIS-NIR absorption spectroscopy in the
measurement of composition of metallic and semiconducting Single Wall 2009/5/11 N561 NWP ictEs|

Carbon Nanotubes (SWCNTs)
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1) ISO/CD 12025: General Framework for Deteming Nanopar-
ticle Content in Nanomaterials by Generation of Aerosols.

NAYRE B0 RFoRE LS X (Dustiness)
%Rl 5 Fik. BAE CD f 2.

2) ISO/NP TS 13126: Artificial gratings used in nanotechnolo-
gy—description and measurement of dimentional quality
parameters.

N A v ERE BEATZR ORI & FIRWE O B
7 5 EEHEAL

WG2 THEERE LD BTV AIEE 2R 2 ICilD 7.

5. T /&% - £2 (hano EHS) (Cxfd %, FtAEIEF v
Z%71) 8= a3 > DEH

I T 7 7 av—OREMESCHR %0 (nano EHS) I3,
> T e —0EEIGH, TRRRCHDEE D the%
BUMER Do b HERPRE TH 5. TC229 Tix WG3
(Health, Safety and Environment) 23+.(» & 7% - T OECD &
b 1A L 7225 b nano EHS 12 [\ U o R HEALIG B 217 > T 5.

BAE, 7 WE OB RCEE & 7 2 - (kT
HEEE R L O, T oflER:, WER (measurand) DFHANIC
DUV T WG3 & WG2 L[/ TGRS 2D B AT %

2009 -5 H 31 HIFRITlL, FRcEE W « Lm0
PEEUTTRI8HHDY A P IRTW 5.

1. Aggregation state/Agglomeration

2. Composition

3. Particle size/size distribution

4. Shape

190

Solubility/Dispersibility
Surface area

Surface chemistry

® N> @

. Surface Charge
HEH EWER, F L OREEAESEOFER S & D FEE,
4 6 A Off 2 CHEME S h s FETH 5.

6. HHYIC

> 77w —ERLoREY LT\ %, ISO TC229
TR, BEHEAL D B T B FHE I B U 2 E A
WO, FRHE(L DYk %248 2 THREA L7c.

T MR T M O FHINC I\ T, SR SR N E Tk
AT %5 Z ERRLSIBREI TV S, I HIEE O
BAc X b, FHEEo®mEMESE L <[ E Lok LT,
EERICHIE T T\ 58 (measurand) (X3 5 FEA 7o PR AR
DENTWAZ ERTENTH . ISO o FEEEIEL, T
BEAMETDH LIk - T, R L 5T 5
CENTRETH Y, 7/ T 7 BEEORIBCMT TR Y —
NERHZENIFETE S, —T, RAYHEE~DN LV —%
CY 74—, WEROABEWEM, T, S DM D
DR IMEL T HEYNT T a—F 4 7 G LTk
MR HESD BT 5.

S, HAECHAL TREMAIh TW e, 7 pESE
DI FRICE ST DRI bT, Hiclkhr /4 v A
DOWZFEE 705 & LR MAREL TR /.

X i)

1) “Outline strategy for ISO TC229/WG2 Ver. 8.0” 2008 (unpublished),
prepared by the Study Group on Strategy of ISO TC229/WG2 (led
by Hossain K/NPL)
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