Rorea Laboratory Hecreditation Scheme

CERTIFICATE OF ACCREDITATION

Korea Testing Laboratory

Accreditation No. : KRMPs-011

Corporation Registration No. : 254371-0012187

Address of Reference Material Producer : (Branch site-1) 87, Digital-ro 26-gil, Guro-gu,
Seoul, Republic of Korea
(Branch site-2) 723, Haeanro, Sangnok-gu,
Arsan-si, Gyeonggi-do, Republic of Korea

Date of Initial Accreditation : October 26, 2012.

Validity of Accreditation : March 31, 2021. ~ March 30, 2025.

Scope of Accreditation : Attached Annex

Date of issue : August 12, 2024.

This reference material producer is accredited in accordance with the recognized
International Standard ISO 17034:2016. This accreditation demonstrates technical
competence for a defined scope and the operation of a reference material
producer quality management system (refer to Joint ISO-ILACIAF

Communiqué).
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Korea Laboratory Accreditation Scheme

Korea Laboratory Accreditation Scheme(KOLAS) is a signatory to the ILAC Mutual Recognition Arrangement
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011
Branch site-1 : 87, Digital-ro 26-gil, Guro-gu, Seoul, Republic of Korea

1. Chemical Composition

109. Environmental pollutants

02. Air pollution

Type of (CORM Uncertainties Method of
RM Code Name of Material | Certified value or Range | Unit (Confidence Level is | Measurement
(CRM/RM) about 95 %, k = 2) | or Approach
d) NIST
1648A
Phenanth |50 5 000 60 %
rene
Fine dust certified NIER notice
CRM 109-01-1 reference material for no. 2021-61
PAHs Benzo air pollution
[b]fluo 1.0 ~ 100 60 % test standard
ranthene -ES 01803.1:
2021
Cr 1.0 ~ 100 60 %
mg/kg
d) ERM
CZ-120
Ni 1.0 ~ 100 60 %
CRM KIL-CRM rellj:rl:n:; Srtn:teel:ilaﬂegor NIER notice
109-01-2 . no. 2021-61
heavy metal analysis i+ volluti
ad 10 ~ 500 60 % ar pollution
test standard
-ES 01700:
2021
Pb 1.0 ~ 100 60 %

d) comparison with primary certified reference material(ISO 17034 7.12.3 NOTE1 d))
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Rovea Labonatony rceneditation Scheme

No.KRMPs-011
3. Engineering

characteristics

301. Particle characteristics
01. Particle size, 05. Other

Type of . Uncertainties
RM ((é)lflM Name of Material Certified value or | yyit | (Confidence Level js| Viethod of Measurement
((RVRv))| 09 nge about 95 %, k = 2) or Approac
Colloidal silica reference
d) KRISS 301-01-005
RM I;")[il_,(-)lil\;[ material for Ultra Pure 90 ~ 110 nm 10 % ) .
Water analysis(100nm) 180 22412:2017
Colloidal silica reference
d) KRISS 301-01-005
RM 13((;[31(-)1?1\;1 material for Ultra Pure 450 ~ 550 nm 10 % ) )
Water analysis(500nm) 150 224122017
o . a) ASTM D 2196-15
0.4 W% Single Walled viscosity | 250 ~ 330 cP 10 % J S07.08.014
RM KTL-RM| Carbon Nano Tube
301-02-1|  dispersion reference solid 3) KS M IS0 3251
material content 0.90 ~ 1.20 | wt% 10 % d) Merck CRM
1.06664.0100
L . a) ASTM D 2196-15
0.8 Wt% Single Walled viscosity | 1 300 ~ 1 600| cP 10 % J 20708020
RM KTL-RM| Carbon Nano Tube
301-02-2|  dispersion reference solid 3) KS M ISO 3231
material content 1.90 ~ 2.20 | wt% 10 % d) Merck CRM
1.06664.0100
iscosity [2 000 ~ 2 500| cP 10 % 2) ASTM D 2196-15
1.0 wt% Single Walled viscosity - ¢ ° d) CRM 207-08-020
RM KTL-RM| Carbon Nano Tube
301-02-3 |  dispersion reference solid a) KS M IS0 3231
material content 240 ~ 270 | wt% 10 % d) Merck CRM
1.06664.0100
pi?zlzle 50 ~60 | /m
KTL.RM Reference materials for aspect a) 1SO 9276-6:2008
RM particle size and shape | P 09 ~ 1.0 10 % )
301-04-1 analysis (50 ¢m grade) ratio - d) KRISS 207-01-003
h:
SHPE 109 ~ 1.0
analysis
palitzlde 100 ~ 110 | 4m
KTL-RM Reference materials for az eit a) 1SO 9276-6:2008
RM particle size and shape P . 09 ~ 1.0 10 % '
301-04-2 analysis (100 /m grade) ratio - d) KRISS 207-01-003
4 & shape
. 09 ~ 1.0
analysis

a) using a single reference measurement procedure (as defined in ISO/IEC Guide 99)
in a single laboratory(ISO 17034 7.12.3 NOTE1 a))
d) comparison with primary certified reference material(ISO 17034 7.12.3 NOTE1 d))
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011
Branch site-2 : 723, Haean-ro, Sangnok-gu, Ansan-si, Gyeonggido, Republic of Korea

1. Chemical Composition

106. Inorganics, Rocks, Ores

06. Ceramics

Type of (CRM Uncertainties Dh//lleetahsegegrf
RM Name of Material | Certified value or Range | Unit | (Confidence Level is
(RVRw)| Code about 95 %, k = 2) | et or
® Approach
Al 900 ~ 1500 20 % d)
Ti 30 ~ 70 20 % ERM-ED10
KILRM Zirc.onia referenc.e Hf 10 000 ~ 20 000 10 % 5
RM material for chemical
106-04-1 . BS EN
analysis
Y 30 000 ~ 50 000 10 % 725-12:20
01
T 20 ~ 60 20 % d
ERM-ED10
Zirconia reference Hf 10 000 ~ 20 000 me/kg 10 %
RM RM terial for chemical >
06040 | M@ enaana(;;Sics emical BS EN
Y 90 000 ~ 110 000 10 % 725-12:20
01
Yttrium oxide Al >~ 30 20 % )
KIL-RM . KTL L
RM reference material for
106.05-1 chemical analysis 137-2020
ot Fe 1~20 20 % A

c) characterization of an operationally—defined measurand using a network of competent
laboratories(ISO 17034 7.12.3 NOTE1 ¢))
d) comparison with primary certified reference material(ISO 17034 7.12.3 NOTE1 d))
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Rovea Labonatony rceneditation Scheme

No.KRMPs-011

1. Chemical Composition

113. High molecular substance

02. High molecular substance additives

Type of (CORM Uncertainties Method of
RM Code Name of Material |Certified value or Range| Unit |(Confidence Level is| Measurement or
(CRM/RM) about 95 %, k = 2) Approach
ABS certified Decabromo | ID-GO/MS
KTL-CRM | reference material for| .. N a) -
CRM 113,011 | bromine-based flame |4PREY! ether| 800 ~ 1200 10% IEC6231-6:2015
retardant  analysis (BDE-209)
ABS certified Decabromo ) ID-GC/MS
KIL-CRM | reference material for| . o a) 1L-
CRM 113,012 | bromine-based flame P! ether| 90 ~ 140 107 IEC6231-6:2015
retardant  analysis (BDE-209)
ABS certified Tris a) ID-GC/MS
i 2-chloroethyl
RM KIL-RM refereflce material for |( yl) 600 ~ 1000 10 % KS M 1083
113-02-1 | chlorine-based flame | phosphate 2019
retardant  analysis (TCEP) :
ABS certified Tris a) ID-GC/MS
i 2-chloroethyl
RM KTL-RM refere_nce material for |( yl) 80 ~ 120 10 % KS M 1083
113-02-2 | chlorine-based flame phosphate 2019
retardant  analysis (TCEP) :
d) KRISS CRM
High concentration Sn 400 ~ 600 f 105-02-028
KIL-RM |polyethylene reference
RM : 10 % KRISS CRM
113-03-1 | material for heavy 1500 ~2
metal analysis Sb 500 105-02-002
IEC62321-5:2013
d) KRISS CRM
Low concentration Sn 50 ~ 200 105-02-028
RM KIL-RM polyethylene reference 10 % KRISS CRM
113-03-2 | material for heavy
metal analysis Sb 300 ~ 700 105-02-002
IEC62321-5:2013
Polystyrene reference
ry | KTLRM | material for high HBCDD 500 ~ 10 % a) ID-GC/MS
113-04-1 |concentration HBCDD 1500 ’ IEC62321-9:2021
analysis
Polystyrene reference
KTL-RM | material for low o a) ID-GC/MS
RM 113-04-2 |concentration HBCDD HBCDD 50 ~ 150 10°% IEC62321-9:2021
analysis

a) using a single reference measurement procedure (as defined in ISO/IEC Guide 99)
in a single laboratory(ISO 17034 7.12.3 NOTE1 a))
d) comparison with primary certified reference material(ISO 17034 7.12.3 NOTE1 d))
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

2. Physical properties

201. Ion activity

04. Electrolytic conductivity

Uncertainties
Type of . Method of
RM (CORM Code |Name of Material Cemﬁﬁgn‘g’ilue or Unit ngln ii'lsde;;)coeut Measurement or
(CRMWRM) 95 %, k = 2) Approach
Water certified d) control
reference material
- compan
CRM I(2"l(")1; glRlle for liquid 05~ 1.6 0.99 2 Zy
electrical 00652-20
conductivity(1) KS 1 8001:2009
Water certified d) control
reference material
_ compan
CRM KTL-CRM for liquid 2 ~8 0.99 pany
201-01-2 X 00652-22
electrical
conductivity(5) KS I 8001:2009
Water certified d) control
reference material
- compan
CRM KTL-CRM for liquid 9 ~ 15 0.99 pany
201-01-3 . 23226-567
electrical
conductivity(10) KS 1 8001:2009
Water certified 1S/em d) control
reference material
. compan
CRM KIL-CRM for liquid 95 ~ 105 4 pany
201-01-4 k 00652-26
electrical
conductivity(100) KS 1 8001:2009
Water certified
reference material d) control
- iqui compan
CRM KTL-CRM for hquld 1400 ~ 1420 3 pany
201-01-5 electrical 00652-30
0011‘1‘30;;?@ KS | 8001:2009
Water certified
reference material d) control
_ iqui compan
CRM KTL-CRM for hquld 9 900 ~ 10 100 20 pany
201-01-6 electrical 00652-32
CO?fgggov)lty KS | 8001:2009

d) comparison with primary certified reference material(ISO 17034 7.12.3 NOTE1 d))
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

2. Physical properties

203. Thermodynamic properties
02. Freezing point & melting point cell

Type of ..
. Uncertainties Method of

((Rll{\/[/MRM (g)olfll:l Name of Material Cemﬁﬁgnv:;lue or Unit |(Confidence Level is| Measurement or
) g about 95 %, k = 2) Approach

KIL.CRM Gallium certified reference d) NPL Ga 665
CRM 203011 material for non-contact 278 ~ 31.8 04 ASTM E
temperature measurement 1256:2017

KILCRM Indium certified reference d) NPL In 270
CRM 203012 material for non-contact 154.6 ~ 159.6 T 04 ASTM E
e temperature measurement 1256:2017

KILCRM Tin certified reference d) NPL Sn 259
CRM 203013 material for non-contact 2299 ~ 2339 04 ASTM E

temperature measurement 1256:2017

d) comparison with primary certified reference material(ISO 17034 7.12.3 NOTE1 d))
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

2. Physical properties

206. Electrical and magnetic properties

02. Dielectric constant

Type of .
. Uncertainties Method of
(RIIQWMRM (g)l:lM Name of Material Cemﬁﬁg nv:;lue or Unit |(Confidence Level is| Measurement
( ) ode g about 95 %, k = 2) | or Approach
diele
ctric | (100 Hz ~ 10 Mt}) 1.10 %
. C:Eft 2~5 (relative value)
- loss
tan (100 Hz ~ 10 M) 232x107°
antge 0000 01 ~ 0.005 (absolute value)
diele
ctric | (100 Hz ~ 10 MiR) 1.56 %
KILCRM CZ::,[St 5~7 (relative value)
12 loss
tan (100 Hz ~ 10 M) 160x10~¢
amge 0000 01 ~ 0.005 (absolute value)
diele
ctric | (100 Hz ~ 10 M) 1.97 %
c;)lrlltst 7~1 (relative value)
20601-3 1
ta‘r’lsse (100 Hz ~ 10 Mib) 378x107° a)
Ceramic/plastic certified ntg 0.000 01 ~ 0.005 (absolute value) ASTM
reference material for ; -
Permittivity measurement dicle D150-18
ctric (I(X) H~ 10 M‘]Z) 1.29 % BS 76631993
- czlrlltst 2~5 (relative value)
206-02-1 |
ta‘l’lsse (100 Hz ~ 10 M) 154x107°
n;g 0.000 01 ~ 0.005 (absolute value)
diele
ctric | (100 Hz ~ 10 M) 2.00 %
KILCRM Czlr:t 5~7 (relative value)
CRM 206022 |
ta‘l’lsse (100 Fz ~ 10 MiB) 158x107
mg 0000 01 ~ 0005 (absolute value)
diele
ctric | (100 Hz ~ 10 M) 2.79 %
- c:;ltst 7~11 (relative value)
-3 loss
tanee (100 Hz ~ 10 M) 163x1076
ntg 0.000 01 ~ 0.005 (absolute value)

a) using a single reference measurement
in a single laboratory(ISO 17034 7.12.3 NOTE1 a))

procedure (as defined in ISO/IEC Guide 99)
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011
2. Physical properties

206. Electrical and magnetic properties

02. Dielectric constant

Type of e onies | Method of
RM (ORM Code [Name of Material| Certified value or Range Unit Level is about Measurement
(CRMRM) 95 %, k = 2) or Approach
KIL-CRM Dielectric | (500 Mz ~ 10 GH)
M 206-03-1 Constant 2~5 03 a)
RM KIL-CRM Didlectric | (500 Mz ~ 10 Gt 03 ASTM
206-03-2 Constant 5~7 ’ D7449/D744
RM KIL-CRM Dielectric | (500 Mtz ~ 10 Gtz 05 9M-22
206033 Constant 7~11 )
Dielectric (10 Gtip) 005
RM i
material for Loss Tangent 1.3x10
e 0.000 001 ~ 0.01
Permittivity
measurenent Dielectric (10 Gti) 006 a)
RM
26042 L T (10 G L (611892721
anm X
0.000 001 ~ 001 ' 2015
Dielectric (10 Gty 08
RM -
08 Loss Tangent (10 GE) 1.3x107*
0.000 001 ~ 0.01 ’
Dilectric | (200 Mtz ~ 14 GH) 02
KIL-CRM Constart 2~3 ’
RM .
206-05-1 Dielectric | (200 Mtz ~ 14 GHy) ol
Loss 0000 1 ~ 001 ’
Diclectric | (200 ME ~ 1.4 Gi) 0s a)
KTL-CRM Constant 3~30 ) ASTM
RM 206052 Diclectric Liquid | pjgjecric | (200 Mz ~ 14 GHY) 04 D7449/D744
Cﬂﬂﬁ@d_;ll‘zfeffm Loss 0000 1 ~ 15 ' 9M-22
! Hm.m.t‘; Diclectric | 200 MHz ~ 1.4 GHy) )
RM KIL-CRM VS Congant 0~ IEC/IEEE
206-05-3 Diclectric | (200 MHZ1~ 14 Giy) ) 62209-1528
Loss 0.0001 ~ 30 2020
Dielectric | (200 Mtz ~ 14 GHy) 4
KIL-CRM Constant 0~ N
RM L
206054 Dielectric | (200 M ~ 14 GHy) )
Loss 0.0001 ~ 10

a) using a single reference measurement procedure (as defined in ISO/IEC Guide 99)
in a single laboratory(ISO 17034 7.12.3 NOTE1 a))
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011
2. Physical properties

207. Precision measurement
07. Density

Uncertainties
Unit | (Confidence Level
about 95 %, k = 2)

Type of (CORM

RM ORY Certified value
(ORM/RM)

or Range

Method of Measurement

Name of Material or Approach

d) H&D Fizgerald
KIL-CRM .
CRM 207-01-1 07 0.003 2,2,4-trimethylpentane
KS M ISO 12185:1996
CRM d) H&D Fizgerald
am |5 08 0003 Dodecane

207-01-2
KS M ISO 12185:1996
d) H&D Fizgerald

KTL-CRM .
CRM 207013 | Liquid certified reference 1.0 0.003 Distilled water
material for density 3 KS M ISO 12185:1996
measurement glem d) H&D Fizgerald
KIL-CRM .
CRM 207014 12 0.003 2,4-Dichlorotoluene

KS M ISO 12185:1996
d) H&D Fizgerald

KIL-CRM . .
CRM 207015 13 0003 Sodium bromide
KS M ISO 12185:1996
d) H&D Fizgerald
KIL-CRM
CRM 27016 16 0003 Tetrachloroethylene
KS M ISO 12185:1996
d) Paragon scientific
KIL-CRM

CRM 10 005 SS10

207-02-1
KS M 0005:2017
d) Paragon scientific

KIL-CRM
CRM 7DD 12 005 SS12
KS M 0005:2017
d) Paragon scientific
KIL-CRM
CRM NTD3 20 005 SS20
KS M 0005:2017
: d) Paragon scientific
KILCRM Water o?rnﬁed reference .Sucmse g
CRM 207004 material for sugar 30 in Water 005 SS30
content measurement (%) KS M 0005:2017
d) Paragon scientific
KIL-CRM
CRM 207-00-5 40 0.05 SS40
KS M 0005:2017
d) Paragon scientific
KIL-CRM

CRM 50 005 SS50

207-02-6
KS M 0005:2017
d) Paragon scientific
KITL-CRM

CRM 207007 0 005 SS60
KS M 0005:2017

d) comparison with primary certified reference material(ISO 17034 7.12.3 NOTE1 d))
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

2. Physical properties

207. Precision measurement

08. Liquid viscosity

Certified value or Range

Type of (CORM viscosity viscosity . Uncertainties Method of
RM Code Name of Material R Unit| (Confidence Level | Measurement or
(CRWRV)) (/s) (Pars) about 95 %, k = 2))  Approach
DC|PCT[HT [ DT[DT|HT
d) CANNON RT 5
CRM KILCRM 20 17 15 | 18| 15| 13 1.0 % )
207-03-1 KS A 0531:2016

d) CANNON RT
KTL-CRM 0
CRM 207032 0] 9 7 91 8 | 7 1.0 % 10

KS A 0531:2016
d) CANNON RT

KIL-CRM 0
CRM 207033 50 | 40 35 448 | 38 | R 1.0 % 50
KS A 0531:2016
d) CANNON RT
KIL-CRM .
CRM 207034 100 | 80 60 97 | B | 2 1.0 % 100
KS A 0531:2016
k- d) CANNON RT
KTL-CRM iscsity
CRM | os | Silicone cartified | X0 | 410 | 320 | 40 | 390 | 30 - 10 % 500
reference material for KS A 0531:2016
viscosity measurement d) CANNON RT
KTL-CRM viscosity .
CRM 207036 1000 | 780 | 630 | 970 | 770 | 610 (TPas) 1.0 % 1000

KS A 0531:2016
d) CANNON RT

CRM %03&_“7'1 5000 | 4000 | 3100 | 4800 | 3800 | 3000 10 % 5000
KS A 0531:2016
d) CANNON RT
KTL-CRM 10 |, ,
CRM |5 ve 0 6700 | 9700 | 7700 | 6200 10 % 12500
KS A 0531:2016
d) CANNON RT
KTL-CRM 00| 8 | 67 |97|7 |6 ,
CRM |5 vo w0 | oo | om | om | ow | ow 10 % 100000
KS A 0531:2016
d) CANNON RT
KTL-CRM 300 | 246 | 206 | 291 | 241 | 191 ,
CRM | S0 w0 | oo | om | o | ow | o 10 % 100000

KS A 0531:2016

d) comparison with primary certified reference material(ISO 17034 7.12.3 NOTE1 d))
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

2. Physical properties

207. Precision measurement
09. Other

Type of

(CORM Uncertainties Method of
RM Code Name of Material Certified value or Range| Unit (Confidence Level | Measurement
(ORM/RM) about 95 %, k = 2) | or Approach
Pitch : 0.9 ~ 1.10 004
Pitch : 1.90 ~ 2.10 006 )
. . a
KTL.CRM Mlcroscgle certlﬁe':d reference
CRM 207041 material for microscope um ISO
calibration , 11952:2019
Pitch : 48 ~ 5.2 02
Pitch : 9.7 ~ 10.3 03

a) using a single reference measurement procedure (as defined in ISO/IEC Guide 99)
in a single laboratory(ISO 17034 7.12.3 NOTE1 a))
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

3. Engineering characteristics

301. Particle characteristics

01. Particle size

Type of Uncertainties | njoog of
prM (ORM Name of Material Certified value or Unit (Confidence Level Measurement
o =
(CRVIRV) Code Range about 9;) %0, k or Approach
KTL-CRM o
CRM 30101-1 15~25 25 %
d)
KTL-CRM Silver nano-particle ERM-FD100,
CRM 301-012 certified reference material for 50 ~70 nm 10 % ERM-FD101b
particle size analysis 1SO 22412 -
2017
KTL-CRM o
CRM 301013 95~ 125 10 %

d) comparison with primary certified reference material(ISO 17034 7.12.3 NOTE1 d))

End.
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