Ronea Laboratony reeneditation 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, Haeanrro, Sangnok-gu,
Ansanrsi, 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 : January 31, 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).

CHIN CHomMG weok.

Head
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
NIER notice
Phenanth
rene 100 ~ 5 000 60 % no. 2021-61
Fine dust certllﬁed . .
CRM 109-01-1 reference material for air pollution
PAHs Benzo test standard
[b]fluo 1.0 ~ 100 60 % -ES 01803.1:
ranthene 2021
Cr 1.0 ~ 100 60 %
mglkg
Ni 1.0 ~ 100 60 % I:iElzolzl(l)flgf
Fine dust certified )
KTL-CRM .
CRM reference material for . .
109-01-2 . air pollution
heavy metal analysis dard
cd 10 ~ 500 60 % test stan
-ES 01700:
2021
Pb 1.0 ~ 100 60 %
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

3. Engineering characteristics

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

Type of Uncertainties Method of
RM (%)()I({il:[ ﬁ‘;?:ﬁglf Certified value or Range Unit |(Confidence Level is| Measurement
(CRMRM) about 95 %, k = 2) | or Approach
Colloidal silica
reference material
KTL-RM 1SO
fi ~ 11 10 9
RM 3or01-1 | T [V]SZ;P“IC 90 ~ 10 i 0% 22412:2017
analysis(100nm)
Colloidal silica
reference material
KTL-RM 1SO
~ V)
RM 301012 for I\J;\llt:;rPure 450 ~ 550 nm 10 % 22412:2017
analysis(500nm)
4 wt% Singl . . ASTM D
04 wi% Single | ioosity | 250 ~ 330 cP 10 % S
Walled Carbon 2196-15
KTL-RM
RME 30y | Namo Tube g 090 - 120 | wioe 0 KS M ISO
dispersion content ’ ' ’ ’ 3215
reference material
0.8 wt% Si . . ™ D
o Single | i cosity | 1300 ~ 1 600 | P 10 % AS
Walled Carbon 2196-15
KTL-RM
RM 30100 | Namo Tube g 100~ 290 | w 0 KS M ISO
dispersion content : : 0 ¢ 3215
reference material
1. % Singl . . ASTM D
0 wt¥o Single | .o osity | 2 000 ~2 500 | op 10 % S
Walled Carbon 2196-15
KTL-RM
RM 301003 | Mo Tube 1 Glig 040 270 | w 10 0 KS M 1SO
dispersion content . : 0 ¢ 3215
reference material
articl
Reference P .IC ¢ 50 ~ 60 m
materials for stze
KTL-RM . . aspect 1ISO
1 9 ~ 1. 10 ¢
RM 1 30104 | particle size and | =2 09~ 10 0% 9276-6:2008
shape analysis (50 shape -
d 9 ~ 1.
s grade) analysis 09 0
Reference pal‘tlcle 100 ~ 110 m
materials for Sze
KTL-RM . . aspect o ISO
RM 301-04-2 particle size apd ratio 09 ~ 1.0 10 % 0276-6:2008
shape analysis shape -
100 ad . 09 ~ 1.0
( /m grade) analysis
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Rorea Laboratony Hecneditation Scheme

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 hl\/,llee;hs?gegf
RM Code Name of Material | Certified value or Range Unit | (Confidence Level is ent or
o, =
((RMRV) about 95 %, k = 2) Approach
. . Al 900 ~ 1500 20 %
o | | B st 50 0% |
106-04-1 analysis Hf 10 000 ~ 20 000 10 % 725-12:2001
Y 30 000 ~ 50 000 10 %
Zirconia reference oi 20~ 6 0%
KTL-RM . ; 0 BS EN
RM 106042 matena;nf;rSic:enncal Hf 10 000 ~ 20 000 10 % 75-122001
o Y | 90000 ~ 110 000 10 %
. . Al 5~30 20 %
B KR i fo KTL L
106051 | " ehe o | aerlla © 137-2020A
chemical analysis Fe 1 ~20 20 %
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

1. Chemical Composition

113. High molecular substance

02. High molecular substance additives

.. Method of
Type of Uncertainties
RM (%)01311:[ Name of Material | Certified value or Range Unit |(Confidence Level is Mela:tsu(r)‘:me
o =
(C(RMRV) about 95 %, k = 2) Approach
ABS certified Decabromo EC
KTL-CRM | reference material for
iphenyl eth ~ 12 10 ¢
CRM 113-01-1 | bromine-based flame dipheny! ether| 800 0 0% 6231-6:2015
retardant  analysis (BDE-209)
ABS certified Decabromo -
KTL-CRM | reference material for
iphenyl eth ~1 10 ¢
CRM |1 13.012 | bromine-based flame | 4Py ether| 90 ~ 140 0% 6231-6:2015
retardant  analysis (BDE-209)
ABS certified Tris
RM KIL-RM refereTlce material for |(2-chloroethyl) 600 ~ 1000 10 % KS M
113-02-1 | chlorine-based flame | phosphate 1083:2019
retardant  analysis (TCEP)
ABS certified Tris
i 2-chloroethyl KS M
RM KTL-RM referePce material for |( yl) 80 ~ 120 10 %
113-02-2 | chlorine-based flame | phosphate 1083:2019
retardant  analysis (TCEP)
High concentration Sn 400 ~ 600 mg/kg
KIL-RM |polyethylene reference IEC
RM : 10 %
113-03-1 | material for heavy 62321-5:2013
metal analysis Sb 1500 ~ 2 500
Low concentration Sn 50 ~ 200
IEC
RM KIL-RM polyethylene reference 10 %
113-03-2 | material for heavy 62321-5:2013
metal analysis Sb 300 ~ 700
Polystyrene reference
KTL-RM | material for high 0 IEC62321-9
RM 113-04-1 |concentration HBCDD HBCDD 500 ~ 1500 10 % 2021
analysis
Polystyrene reference
KTL-RM | material for low 0 [EC62321-9
RM 113-04-2 |concentration HBCDD HBCDD 50 ~ 150 10°% 2021
analysis
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

2. Physical properties

201. Ion activity

04. Electrolytic conductivity

Type of
RM
(CRMRV)

(ORM Code

Name of Material

Certified value or
Range

Unit

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

Method of
Measurement or
Approach

CRM

KTL-CRM
201-01-1

Water certified
reference material
for liquid
electrical
conductivity(1)

05~ 1.6

0.99

KS T 8001:2009

CRM

KTL-CRM
201-01-2

Water certified
reference material
for liquid
electrical
conductivity(5)

0.99

KS T 8001:2009

CRM

KTL-CRM
201-01-3

Water certified
reference material
for liquid
electrical
conductivity(10)

9~ 15

0.99

KS T 8001:2009

CRM

KTL-CRM
201-01-4

Water certified
reference material
for liquid
electrical
conductivity(100)

95 ~ 105

uS/cm

KS I 8001:2009

CRM

KTL-CRM
201-01-5

Water certified
reference material
for liquid
electrical
conductivity
(1413)

1400 ~ 1420

KS T 8001:2009

CRM

KTL-CRM
201-01-6

Water certified
reference material
for liquid
electrical
conductivity
(10000)

9 900 ~ 10 100

80

KS T 8001:2009
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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 .. Method of
. Uncertainties
( RM (g)olfll:l Name of Material Cemﬁﬁgnv:;lue or Unit |(Confidence Level is M:ztsu;im
RVIRM g about 95 %, k = 2)
) Approach
(KO o momsomact | 275 ~ 318 04 ASTM E
203-01-] | Taerar fof mon-contae ' ' ' 1256:2017
temperature measurement
Indium certified reference
KIT-CRM . 5 ASTM E
CRM 203012 material for non-contact 154.6 ~ 159.6 C 04 1256:2017
temperature measurement
Tin certified reference
KIL-CRM . ASTM E
CRM 203013 material for non-contact 2299 ~ 2339 04 1256:2017
temperature measurement
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

2. Physical properties

206. Electrical and magnetic properties

02. Dielectric constant

Type of .. Method of
RM (ORM Name of Material oo Unit (Con%lézirszllfl:Sel is Measurem
(CRMRM| Code Range about 95 %, k = 2) ent or
) % Approach
diele
ctric | (100 Hz ~ 10 Mt}) 1.10 %
. co::tst 2~5 (relative value)
- lacl)ss
tanee (100 Hz ~ 10 M) 232x107°
ntg 0000 01 ~ 0005 (absolute value)
diele
ctric | (100 Hz ~ 10 MiR) 1.56 %
KILCRM co:lltst 5~7 (relative value)
2 la:)ss
tanee (100 Hz ~ 10 M) 160x107°
mg 0000 01 ~ 0005 (absolute value)
diele
ctric | (100 Hz ~ 10 M) 1.97 %
contst 7~1 (relative value)
RM | 6013 lan
ta‘r’lsse (100 Hz ~ 10 Mib) 378x107°
Ceramic/plastic certified £ 0000 01 ~ 0005 (absolute value) ASIM
. nt
reference material for dicle - DIS0-18
Permittivity measurement . BS 76631993
ermittivity ctric | (100 Hz ~ 10 M) 1.29 %
- contst 2~5 (relative value)
1 1an
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 contst 5~7 (relative value)
CRM 5 1an
ta‘l’lsse (100 Fz ~ 10 MiB) 158x107
mg 0000 01 ~ 0005 (absolute value)
diele
ctric | (100 Hz ~ 10 M) 2.79 %
KILCRM contst 7~11 (relative value)
-3 13::;5
tanee (100 Hz ~ 10 M) 163x10~°
ntg 0.000 01 ~ 0.005 (absolute value)
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011
2. Physical properties

206. Electrical and magnetic properties

02. Dielectric constant

Uncertainties
Tyl%evlof . . . (Confidence Method of
(ORM Code [Name of Material| Certified value or Range Unit Level is about Measurement
(CRM/RM) 95 %, k = 2) or Approach
KIL-CRM Dielectric | (500 Mz ~ 10 GHz)
206-03-1 Constant 2~5 03
ASTM
KIL-CRM Dielectric | (500 Mz ~ 10 GHz)
CRM N 5.7 03 D7449/2DZ7449M
KIL-CRM Dielectric | (500 MHz ~ 10 GHz)
206-03-3 Constant 7~11 05
Dielectric (10 Gtip) 005
KIL-CRM Cﬂamc/plasuc Constant 2~5 )
. (10 Gtl) 4
material for Loss Tangent 1.3x10
e 0.000 001 ~ 0.01
Permittivity
measurenent Dielectric (10 Gtip) 006
KILCRM Constant 5~7 ' IBC
M ) 61189-2-721:201
Loss Tangent (10 G 1.3x107 5
0.000 001 ~ 0.01
Dielectric (10 Gty 008
KTL-CRM Constant 7~11 )
M 206-04-3 -
Loss Tangent (10 GE) 1.3x107*
0.000 001 ~ 0.01
Dielectric | (200 Mz ~ 1.4 Gi) 02
KIL-CRM Constant 2~3 ’
CRM L
206-05-1 Dielectric | (200 Mz ~ 1.4 Gt) ol
Loss 0.000 1 ~ 001 ’
Diclectric | (200 Mtz ~ 14 GHy) 05
KIL-CRM Constant 3~30 ’ ASTM
Cﬁ“ﬁ@d_feffm Loss 0000 1~ 15 ' z
Mhterials for L
Pernittivity Dielectric | (200 M[;)z ~6164 Gt ) IECIEEE
RM KIL-GRM Measurennt Constant €209-1528
206-05-3 Diclectric | (200 Mtz ~ 14 GHy) ) 2000
Loss 0.0001 ~ 30
Dielectric | (200 MHz ~ 1.4 Gt) 4
KIL-CRM Constant 60 ~ 90
CRM .
206054 Dielectric | (200 MHz ~ 14 GHy) )
Loss 00001 ~ 10
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011
2. Physical properties

207. Precision measurement

07. Density
Method
Type of . Uncertainties of
RM (g)olg:[ Name of Material Certlﬁle{(;nvilue or Unit (Confidence Level |Measurem
(CRVIRV) g about 95 %, k = 2) | ent or
Approach
KIL-CRM
CRM 207011 0.7 0.003
KIL-CRM
CRM 7012 0.8 0.003
CRM 207013 Liquid certified reference 1.0 0.003
e material for density 3 KS M ISO
g/cm
KTL-CRM measurement 12185:1996
CRM 12 0.003
207-014
KIL-CRM
CRM 207015 13 0.003
KIL-CRM
CRM 207016 L6 0.003
KIL-CRM
CRM 20700-1 10 0.05
KIL-CRM
CRM 207002 12 0.05
KIL-CRM
207-02-3 2 005
CRM n\a)\tlztne;l Ot?(jrtlﬁedsugarrefecrsztcznt 30 in Water 0.05 KM
207-024 ’ 0005:2017
measurement (%)
KIL-CRM
207-02-5 0 005
KIL-CRM
207-02-6 0 005
KIL-CRM
CRM 207007 0 0.05
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

2. Physical properties

207. Precision measurement

08. Liquid viscosity

Certified value or Range
viscosity viscosity Method
Type of (oms) (mPas) Uncertainties of
RM (g)ol}ilzl Name of Material Unit| (Confidence Level |Measurem
(ORM/RM) about 95 %, k = 2)| ent or
DC[DT|HT |DT|DT|HT Approach
KTL-CRM o
CRM 207-03-1 20| 17 | 15 | 18 | 15| 13 1.0 %
KTL-CRM o
CRM 207032 10| 9 7 9 8 7 1.0 %
KTL-CRM o
CRM 207033 50 | 40 | 35 | 48 | 38 | 32 1.0 %
KIL-CRM o
CRM 207034 100 80 | 66 | 97 | 8 | &2 1.0 %
k-
KIL-CRM Viscosity
CRM ili i erence | 500 | 410 | 320 | 490 | 390 | 320 109
207-03-5 Slm“e,a‘l’e;“ﬁed refer ) & KSA
enal for wiscosity RBI6
measurement o
KTL-CRM viscasity
CRM 207-036 1000 | 780 | 630 | 970 | 770 | 610 (nPas) 1.0 %
KIL-CRM o
CRM 207-037 5000 | 4000 | 3100 | 4800 | 3800 | 3000 1.0 %
KIL-CRM 10 o
CRM 207038 000 8200 | 6700 | 9700 | 7700 | 6200 1.0 %
KTL-CRM 100 80 | 67 | 97 | 77 | €0 o
207039 000 | 000 | 000 | 000 | 00O | 00O L0 %
KIL-CRM 300 | 246 | 206 | 291 | 241 | 191 0
207-03-10 000 | 000 | 000 | 000 | 00O | 00O 10 %
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

2. Physical pro

perties

207. Precision measurement
09. Other
Type of (CRM Uncertainties Method of
RM Code Name of Material Certified value or Range| Unit (Confidence Level | Measurement
(CRMRM) 0 about 95 %, k = 2) | or Approach
Pitch : 0.9 ~ 1.10 0
Pitch : 1.90 ~ 2.10 006
o KT M sl o
207-04-1 or Iereseop hm 11952:2019
calibration
Pitch : 4.8 ~ 5.2 02
Pitch : 9.7 ~ 10.3 03
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Rorea Laboratony Hecneditation Scheme

No.KRMPs-011

3. Engineering characteristics

301. Particle characteristics

01. Particle size

Type of Uncertainties Method of
(ORM . Certified value or . (Confidence Level |Measuremen
RM Code Name of Material Range Unit about 95 %, k = t or
(RVIRV) 2) Approach
KTL-CRM 0
CRM 301011 15~25 25 %
KTL- Silver nano-particle IRC
CRM| . . B o
CRM 301-01-2 certified .refere.nce mater.lal for 50 ~ 70 nm 10 % DAIW1T
particle size analysis
KTL-CRM
~ 1 [
CRM 301013 95~ 125 0%
End.
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