Particle Size Measurement Survey
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Dear Madam, Dear Sir:
kR

The International Organization for Standardization (ISO), through its Technical Committee 6
(Paper, board and pulps), recognizes the value of supporting an international market for
cellulose nanomaterials and products incorporating them.
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To this end, it has established a Task Group (TG 1) comprised of international experts to guide
the development of standard characterization methods for cellulose nanomaterials (CNM).
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Within this group, a pre-study has been initiated to assess standardization needs and priorities
for particle size measurements of fibrillar cellulose micro/nanomaterials, i.e. CNF, CMF, MFC,
and other fibrillar "nanocellulose" products.
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The study includes this online survey distributed to producers, end-users and researchers
working on these materials.
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We are seeking your response to this survey to ensure that the work of the TG 1 is oriented
towards developing standards that effectively respond to regulatory and market needs and have
no adverse effects on fair competition in the global marketplace.

AR —_A ~OEREOHEIEIL, TG 1 OIEENKHI & TGO =— X RMICKHE L, 71
— VHI CORNIER B ICEEE L RIS R WHEOBRICHITONTWS Z & 2HRT 5
=0 IEHESNET,

Page 1 of 13



The identity of all survey participants will remain strictly anonymous.
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If you are not in a position to answer this survey, you may pass it on to your colleagues and/or
consult with them prior to filling it out online.

BB, ZOT7 o — MIEET DRI VEEIX, A T4 TORARNS, BETLE
D& D RENEREN 72 < 0, RFEICHR L CEIE T 52 LR T,

All respondents will receive a copy of the survey report.
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Participating in this survey will allow your organization's voice to be heard and your priorities
considered.
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If your organization has standardization needs for more than one type of CNM within the scope
of this study, at the end of the survey you will be offered an opportunity to submit additional
entries, one for each CNM type.
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Note that cellulose nanocrystals (CNCs) are not within the scope of this survey; we refer you to
ongoing work on CNC particle size distributions within ISO Technical Committee 229,
Nanotechnologies.
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The online survey is coordinated by Dr. Robert Moon of the U.S. Forest Service.
ZOFTA s =, KEFKROR A=« A=UPEELTHET,

Please feel free to contact Robert by email (robert.j.moon@usda.gov) if you have any questions
about this survey.
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email (robert.j.moon@usda.gov)
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On behalf of TG 1, | thank you for your participation,
TG1 %'fjﬁ% LT\ %1:%0) :‘f%jj czﬁzggjfﬁ L/J:aj:‘iﬁo

Dr. Robert Moon

Convenor, ISO/TC 6/TG 1
TR— ke K—
ISO/TC6/TG1, =) —
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PARTICLE SIZE MEASUREMENT
R A XRIE

1. Are you currently measuring particle size, and if so, what technique are you using?
Yes (please describe below the technique you are using, optional)

No
Prefer not to say
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2. For the measurement of particle size, is a standard needed for:

02._KFIA APEICEAL T, BELEZDHBIILN»Z, UTORIHENERL T ZE
Wy,

Yes, needed in the

No, not needed
future

Yes, needed now

Production control

Benchmarking

Grade definition for
patents

Product specification

Safety/regulatory
requirements

B4h :  Yes, needed now (X, BIEFS CTHELE 2 $£9) | Yes, needed in the future (J%
VN, FRERAJICIZNEETY) . No, not needed (W z, MEMEZE T FHA)
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fiEdh . Production control (ZEpEFEEE) . Benchmarking (N> F~—7  KELEDOE) |
Definition of grade for patents (FFFFi2351F 2 %k D EF) . Product specification (8%
£E) . Safety/regulatory requirements (224 S/ 4 I 2 4:)

3. Please indicate which dimensions are needed for each area of interest for
standardization of CNF/MFC materials.

03._ LU TFDRIZPEV, CNFIMFC WE DER(LICEE L T, B Lz, VA XfEHR] OME
MPEIZOWTGRIRE BBV LET,

Hydrodynamic Other

Width Length Aspect ratio radius dimension

Production control

Benchmarking

Definition of grade for
patents

Product specification

Safety/regulatory
requirements

Additional area(s) of
interest (describe
below):

a8 . Width (BE) . Length (E &) . Aspectratio (7 A~XZ Kik) | Hydrodynamic radius
(PRSI 48) | Other dimension (& DD A R1EH)

fE#h :  Production control (A:pEEHE) | Benchmarking (> F~—7 KELEDOHRTE) |
Definition of grade for patents (FFFFi2351) 2 %8k DEF) . Product specification (%%

£k) . Safety/regulatory requirements (ZZ2&PEEEHAKIZE) | Additional area(s) of interest
(describe below) GEANY 2 BLLESE (BT O FHREBIC BARRYIZEEHD) ) ¢

4. If you answered "Other dimension” in the above question, what other dimension(s)
are needed and for what area(s) of interest?
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04. EEROERIZEB VT, [Other dimension] &BEXDHEE. BHICIX. Fnkd57
[Other dimension] BUBELBEZTTN? Fh, FOLIRSBEZHRE LI bDTT
N

UFiciEEsrzBENLET,

5. Do you need to measure CNF/MFC particle size in the wet state?
Yes — go to Question #6
No — go to Question #8

05. v MREETOD CNFIMFC R4 A XEEIZEE L., ZDONEMEZRERTH0?
O v Vg gﬁnﬂ_#G_’\ & *2’@]

O_Wnx, ER_#8_~&BH)

6. For wet CNF/MFC material, do you need to measure particle size in:
Damp material (a wet solid, not a suspension)
Fully dispersed material in agueous suspension
Other (please specify below):

06._ 7= v k72 CNFIMFC MEIZH LT, KT ¥4 X2 BETIHE. UTFOVnFhassts L
ROETH?

O_& 78 (Fhbb, vy FafEE, BBRETRZOHO)

O/ PERREIG I 5220 8 LB

O_%oftt (LLTFIC, BEAEMICTEEBEVLET)
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7. For measurement of CNF/MFC particle size in aqueous suspensions, should the
technique allow for salts and additives in the sample?
Yes

No
No opinion
(Optional) Please indicate salts or additives present below:

07._ KRB D CNFIMFC ORLFH A XFIEBIZBWT, B FAdiz, BORNwEHEA
33 Z LIXFTEED,

O Mz THREW
O_ IRy
O_E ML

O_ (AFETHIUT) Yo TN PITIFES DERCWIIIC OV T, BLTICRE#H L TS 72 &E W,

8. Is CNF/MFC particle size distribution or range needed?
Yes — go to Question #10
No — go to Question #9

08._ CNF/MFC DRLFH A AGHCRLF Y A ZRFADERIL, HDELBEZTLE I N?
O_ivy, BR_#10_~ L BERL TZ X0,
O Wz, B #09 ~&BHELRL ZEW,

9. If you do not need the CNF/MFC particle size distribution or range, please indicate
what information you need below, then go to Question #12 to continue the survey.

09._ CNF/MFC DRLF A RGAARRLTF I A ARHDEREZ . FITLETIEIRVWEBE X DR
A, TEOX>RBFERTOHNIEALEXDD] T2 T, UTOFEREZBEVLET,

SCEBIC, B #12 ~EBEIL, AV —_A 2T T I,
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10. For which dimension(s) do you need the CNF/MFC particle size distribution?
Length
Width
Hydrodynamic radius
Comments (please enter below):

10._ CNF/MFC DR TP A AFARBIZBNT, LFOWVWThOV A AFRPMLELEZXET
D

O_F&

C_tg

O_ ¥ 120

O Ay b (PLPICEEEBEVOLES)

11. What information do you need from the CNF/MFC particle size distribution:
D(10), D(50), D(90), etc.
Gaussian distribution
Continuous distribution
Average value and standard deviation
Comments (please enter below):

11._ CNF/MFC DRLFH A ABHBFEIZB T, LA TFTOWVWTHOBERPEHRAEBZXETH?
O (L—H—ER LItk b 227 £%) D(10), D(50), D(90), 7 &

O_H U A5540

O_sEfse 53 An

O_FHfEE K OE (R =

O a2y UUTFICER#HEBENLET)
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CNF/MFC PRODUCTION
CNF/MFC D #li&

12. What pretreatment type(s) do you use to produce your CNF/MFC material?
None
Mechanical
Chemical
Enzymatic
Other (please enter below):

12._ BEF OFTBHEENCIE T, CNFIMFC WE % BIrEJT 28I, R LT3 RiIAEE X, B
TO>BHEENTTN?

O_RIALE I T D70

Ot L

O _fbZ2anet

= U

O Zoft (BLFICi#EzBEWLET)

13. What final fibrillation step do you use?
Grinding/refining
Homogenization
Microfluidization
Other (please enter below):

13._BMHRT 4 T YLD AT v 1Z, LTFDIBHD, WTFIICHE LETH?
O 794 22—V 7574 —IZX D

O 81 b,/ HEoF A F—4LE

O I7uve7 47Uk

O_Zofth (LU0 FREEBIZ T
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14. What is the relative liquid content of your final CNF/MFC material ?
Fluid suspension
Gel
Paste
Dry material

14. BEF BB T 2B OB CNFIMFC B D, HXHKRESERIZ. UTD I Ho,
WTHICHE LETHH?

ORISR E TR

O s n

O _~—2A K

O_RzZlEwE

15. If your final CNF/MFC material is wet, please indicate the relative degree of
dispersion:

Individual (separate) fibers
Entangled fibers
My material is dry

15. BEFVFTBRT 2B DOKKKZ: CNFIMFC BN U=y F THDHEE. T DHECIREERIX.,
DUTOENITHB LETHH?

O_fEB s (L) 774 3—3

O KL VAT 7 4 N—4F

O 45234 5 WEIL THaEREE] DB TY
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TO ADD INPUT FOR A SECOND MATERIAL
2BBOMECETSA Ty MEE

16. Would you like to enter data on a second CNF/CMF material?
Yes — go to Question #1
No — go to Question #18

16._CNF/ICMF iIZBEAL T2 ZBH OMEICBET 57 — ¥ 2 ZTRAWEIT 554
O_ N3v) oFiE, ERi_#1 ~ L BH)
O_ Tz oFiF, B _#2 ~LBHE
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TO ADD INPUT FOR A THIRD MATERIAL
3B’BEOMEICET S ATy MEE

17. Would you like to enter data on a third CNF/CMF material?
Yes — go to Question #1
No — go to Question #18

17._CNF/ICMFIZEAL T 3 BB OHEICEAT 27T —Z % TRRAWVWEE T 254,
O_ N3 oJ5id, ER_#1 ~ L BH)
O Tz oF, B _#2 ~ L BH
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ABOUT YOU
BH (B —_A~DOFEHE) L TOEEM

18. Please indicate your category (select all that apply):
CNF producer
CNF end-user
Other (please specify):

18._ B DEURT 2487 IV —iX, LFOWVWTNTLL D (EMTHHLOIXETER) 2
[0_CNF il

O CNFOxTy Ra—H—

O_Zoft (BEARMIZREZ BBV LET)

19. Please select the description that best fits your organization:
Research institute or laboratory
Commercial company

19. BF (BYP—_A ~ORHEF) OFBEHEEIX. LTo2H, WTFICES LETM?
O_HF7ErgRs - AfFge=
O_paiEdh 2+ 524

20. If acompany, are you a supplier of (select all that apply):
Forest products (pulp, paper, biomass, wood products)
Consumer goods
Chemicals
Equipment
Services

20. HETBAELHTHBZEES. UTOWVTIOY 754 ¥ —TL L I2? FHELSTH5H02T
ZER)

CO_BHEY OV, &, N A~ A, AERH)

O_VHEM (HEERT R

O_{b2238 4,
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