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Particle CRMs for Environmental Monitoring

PEIHENZHRIRESHBIGBW13642~GBW 13649 PM, SRR 15 M6 N A RFUAREYI RS GBW 13656~
GBW13663 PM,FUAL ) s (AR FE R FUARIEMD IR

WEMRRARGEGN, HFHERRE, KBAERES. BEKETK, IKNEBREZFTKPMALKER
B, KDALY, RATHREERKEREENENEEE (EMEBEOINE) NERASBRESMAFEY
EERNEXREE, WELRWRESIBN, B TER=H, WETEE(1.0~18.0)um, WERHEEMT2.5%,
k=2,

PEITEMNFRRRIALRITEMRAEM, HETIIF1659-2017 (PM,FmEREEMNMUBIENTE) , &L
TPM, RERENEMNERITERE, RETREPM, AERENELTHIRME.

BARBEABRRESN: K&, 010-64524973, zhangwg@nim.ac.cn

NIM China has developed a series of CRMs for the PM, 5 particle monitoring instrument GBW13642~GBW13649,
and CRMs for the PM,, particle monitoring instrument GBW13656-GBW13663.

The CRMs is synthesized by polymerization method, with stable chemical properties, high glass transition
temperature, and density close to water. It can be suspended in water for a long time without settling and has
good dispersibility in water. The absolute fixed value method (microscope+image analysis method) traceable
to the national length benchmark and the classical aerosol aerodynamic equivalent diameter measurement
method are used, and the measurement results are traced back to the Sl units, filling the international gap. The
measurement range is (1.0~18.0) um, and the measurement uncertainty is better than 2.5%, k=2,

Based on these CRMs, NIM China has developed JJF1659-2017 "Calibration Specification for PM,; Mass
Concentration Monitoring Instruments” and established the national metrological standard for PM,; mass
concentration measuring instruments, which ensuring the traceability of PM, s quality concentration measurement
in China.

Technical advice contact: ZHANG Wenge, 010-64524973, zhangwg@nim.ac.cn
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CRMs for PM, s monitoring instruments calibration
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Description

PM, s 1554
10N AR EY R

PM, 5 S53U4X
1 AR R

PM, 5 BSiI{Y
1 AR R

PM, 5 ESIUY
1M AR R

PM, s S5
1 AR R

PM, s 8554
10N AR EY R

PM, . 8554
M P AR R

PM, 5 HEIY
1 AR EY R

PM,, B53U4X
1M AR R

PM,, B53U4X
1M AR R

PM,, S53U4X
1 AR R

PM,o B53U4X
1 AR R

PM, BE5I4Y
10N AR R

PM, o Y55T4%
M P AR R

PM, o Y5514%
1N AR EY R

PM,, B53U4X
M AR R
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Description

CRMs for PM, 5
Monitoring Instruments
Calibration

CRMs for PM, 5
Monitoring Instruments
Calibration

CRMs for PM, 5
Monitoring Instruments
Calibration

CRMs for PM, 5
Monitoring Instruments
Calibration

CRMs for PM, 5
Monitoring Instruments
Calibration

CRMs for PM, 5
Monitoring Instruments
Calibration

CRMs for PM, 5
Monitoring Instruments
Calibration

CRMs for PM, 5
Monitoring Instruments
Calibration

CRM for PM;,
Monitoring Instruments
Calibration

CRM for PM;,
Monitoring Instruments
Calibration

CRM for PM,,
Monitoring Instruments
Calibration

CRM for PM;,
Monitoring Instruments
Calibration

CRM for PM;,
Monitoring Instruments
Calibration

CRM for PM;,
Monitoring Instruments
Calibration

CRM for PM;,
Monitoring Instruments
Calibration

CRM for PM;,
Monitoring Instruments
Calibration

EYIRES
Code

GBW13642

GBW13643

GBW13644

GBW13645

GBW13646

GBW13647

GBW13648

GBW13649

GBW13656

GBW13657

GBW13658

GBW13659

GBW13660

GBW13661

GBW13662

GBW13663

ESHHFER

Aerodynamic diametenm
(nm)

(1491+38) nm

(1837+41) nm

(2217£45) nm

(2505£49) nm

(2813+52) nm

(3216%57) nm

(3748+64) nm

(4220£71) nm

(3.020.05) pm

(4.91%0.07) pm

(7.29%0.10) pm

(9.27+0.13) pm

(11.20£0.15) um

(13.36+0.18) um

(15.25£0.21) pm

(17.34£0.24) pm

A

Unit of Issue

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

it

Other

Information

(2-15)C

(2-15)C

(2-15)C

(2-15)C

(2-15)°C

(2-15)°C

(2-15)°C

(2-15)C

(2-15)C

(2-15)C

(2-15)C

(2-15)°C

(2-15)°C

(2-15)C

(2-15)C

(2-15)C
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Particle CRMs of Engineering Properties

PEITERZHRREREEETEN15nm~100umB RS HES TR, RARZGHMTDRIIKERNEMR., 1%
RIREMERNEETRREERKETENE, BBRCERICIFRBIREY REAES EEFIRERERTE, 5
EMEREBHETIINE., PENR. MRTINESSHFHEE, TRERRRIBRES YRS ERRIER K,

Ho, GBW12031. GBW(E)120128. GBW(E)120088+R/EM R O] T LIRAL FIit1281RE, GBW12017.
GBW(E)120129~120133. GBW(E)120151~120153#r/EM R E] A FRIERLE 2 A {894 . GBW 12018,
GBW12031. GBW(E)120091. GBW(E)120128% ] B F SRS RIE ST {NBEE ., GBW12041~12047 RFIHR
YRS GB/T18854-2015h AR Em BB R AT RMARE F, RAFHEETIIXSHRISRE
DI E, RRIERB D AMTDREAREN RN ZRITHAREERNRME, NREEDTEFHRSRERN
R IR AR ARRE,

BARABZABRESN: AR, 010-64524974, liujj@nim.ac.cn

NIM China has developed monodisperse gold particles, polystyrene and MTD series particle size reference
materials with a certified value range of 15nm~100um. The certified values can be traced to the national
length measurement standards, and the results are proved to be accurate and reliable through international
comparisons and joint determination of EU CRMs. The CRMs have a variety of characteristics such as number-
based average particle size, median particle size, and volume-based average particle size, etc., which can meet
the accurate calibration requirements of particle size analysis instruments of different principles.

Among them, CRMs code with GBW12031, GBW(E)120128, GBW(E)120088 can be used for the
calibration of airborne optical particle counters. CRMs code with GBW12017, GBW(E)120129~120133,
GBW(E)120151~120153 can be used for the calibration of laser diffraction particle size analyzers. CRMs code
with GBW12018, GBW12031, GBW(E)120091, GBW(E)120128, etc. can be used for the calibration of dynamic
light scattering particle size analyzers. GBW12041~12047 series CRMs have the same refractive index and
shape factor as the non-spherical materials recommended in GB/T18854-2015 standard. And by using these
series CRMs and half-counting method, particle counter for contamination monitoring in hydraulic system could
be calibrated, which overcoming the large calibration uncertainty by using the traditional wide distribution
MTD particle size CRMs caused by error of particle size measurement, and finally, particle contamination in the
hydraulic system could be accurate monitored.

Technical advice contact: LIU Junjie, 010-64524974, liujj@nim.ac.cn
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Description

R EE AR R
(5ThD)

RIRL AT R
(%5kr)

AL E AR R
(FhI)

RIRL AT R
(%kr)

BT PRI
4 (MTD) RIEHR
EMR

EDT PRI
4 (MTD) RIEHR
YR

EDH PRI
4 (MTD) RIEHR
MR

BRI PRI
4 (MTD) RIEHR
MR

ED PRI
@ (MTD) HIEtR
HEMIR

ED PRI
4 (MTD) RIEHR
VIR

BT PRLIN
4 (MTD) RIEHR
VIR

2R

Description

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Medium Test Dust
(MTD) with Narrow
Distribution Particle

Size Certified

Reference Material

Medium Test Dust
(MTD) with Narrow
Distribution Particle
Size Certified
Reference Material

Medium Test Dust
(MTD) with Narrow
Distribution Particle
Size Certified
Reference Material

Medium Test Dust
(MTD) with Narrow
Distribution Particle
Size Certified
Reference Material

Medium Test Dust
(MTD) with Narrow
Distribution Particle
Size Certified
Reference Material

Medium Test Dust
(MTD) with Narrow
Distribution Particle

Size Certified

Reference Material

Medium Test Dust
(MTD) with Narrow
Distribution Particle

Size Certified

Reference Material

REYIRES
(oeTe [

GBW12017

GBW12018

GBW12019

GBW12031

GBW12041

GBW12042

GBW12043

GBW12044

GBW12045

GBW12046

GBW12047

EERAFREE
Certified Values and
Uncertainty (k=2)

#EFIIKI{Z Number average
particle size:(1040+10)nm
{AFAFIIHI{Z Volume average
particle size:(1050+10)nm

#EFIIKI12 Number average
particle size:(310.0£2.6)nm
{KFAF 94112 Volume average
particle size:(311.0£2.6)nm

= FIIKI{E Number average
particle size:(98.7+1.2)nm

{RFAFIIHI1Z Volume average
particle size:(99.9+1.2)nm

#EFIIKI1R Number average
particle size:(501%4.1)nm
{KFAFIIHI1R Volume average
particle size:(502+4.1)nm

= FIIKI{E Number average
particle size: (4.37+0.09)um
th{EHI{Z Median particle size:
(4.3620.09)pm

= FIIRI1E Number average
particle size: (7.73£0.10)um
th{EHi{Z Median particle size:
(7.66£0.10)um

= FIIRI1E Number average
particle size: (18.03+0.28)um
H{EHI{R Median particle size:
(17.98+0.28)um

£ 2 F1IRI1R Number average
particle size: (29.15£0.43)um
H{EHI{2 Median particle size:
(29.16£0.43)um

¥ 8 F19%12 Number average

particle size: (37.27£0.39)um

th{E#iI12 Median particle size:
(37.020.39)um

8 T19%112 Number average

particle size: (50.75%0.69)um

th{E#I12 Median particle size:
(50.62+0.69)um

#8942 Number average

particle size: (63.62£0.78)um

th{EHIZ Median particle size:
(63.12+0.78)um

bt
Unit of
Issue

&iE
Other
Information

10mL (4~8)°C
10mL  (4~8)°C
10mL (4~8)C
10mL  (4~8)°C
15mg  (-10~60)°C
25mg  (-10~60)°C
35mg  (-10~60)°C
100mg  (~10~60)°C
300mg  (-10~60)°C
220mg  (-10~60)°C
400mg  (-10~60)°C
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Description

EYIRES
Code

Description

28

29

30

31

32

88

34

S5

36

37

38

AL FE
FEIR (FRAL)

AR BE
FREYIR (R

RIS
IEYIR (FRAL)

TRRIAL FE
FREMR (BRI

RIS
FREYIR (FRAL)

TRIRLFE
FREIR (BRI

TR EE AT R

ORI EE AT R

LAY E AR IR

ORI EE AT R

LAY E AR IR

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

GBW(E)120086

GBW(E)120087

GBW(E)120088

GBW(E)120089

GBW(E)120090

GBW(E)120091

GBW(E)120128

GBW(E)120129

GBW(E)120130

GBW(E)120131

GBW(E)120132

Uncertainty (k=2)

#EFIIKI{Z Number average
particle size:(776.2+6.5)nm
{RFAFIIHI{Z Volume average
particle size: (777.4£6.5)nm

#EFIIKI1R Number average
particle size:(709.3+5.9)nm
{AFRFLIHI{R Volume average
particle size:(710.0£5.9)nm

= FIIKI{Z Number average
particle size:(412.7+3.8)nm

{AFAFIIHI1Z Volume average
particle size:(413.5+3.8)nm

EETIHIR Number average
particle size:(192.5+3.2)nm
{KFAFIIHI1R Volume average
particle size:(193.1£3.2)nm

= FIIRI{E Number average
particle size:(79.5+1.9)nm

{RFAFIGHI1Z Volume average
particle size:(81.5£1.9)nm

EHEFIIHIR Number average
particle size:(66.8+1.5)nm
RFASFELIRIR Volume average
particle size:(67.0£1.5)nm

2 FIIRI1R Number average
particle size:(607.5+4.8)nm
{RFASELIRITR Volume average
particle size:(608.3%4.8)nm

8 T194112 Number average
particle size:(5.12+0.04)um
1AFAEI9%I12 Volume average
particle size:(5.18+0.04)um

2 FIIKI1Z Number average
particle size:(10.10£0.06)um
{AFRFLIRIZ Volume average
particle size:(10.15+0.06)um

#8T9%112 Number average
particle size:(15.33+0.09)um
AFRIIIRIEZ Volume average
particle size:(15.60+0.09)um

#EFIIKI1ZE Number average
particle size:(26.29+0.18)um
{AFRFLIIRI{Z Volume average
particle size:(26.46+0.18)um

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

10mL

(4~8)C

(4~8)°C

(4~8)C

(4~8)°C

(4~8)C

(4~8)°C

(4~8)C

(4~8)C

(4~8)°C

(4~8)C

(4~8)°C
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Description

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

Particle Size Certified
Reference Material

e RRS
Code

GBW(E)120133

GBW(E)120151

GBW(E)120152

GBW(E)120153

EERFHEE
Certified Values and
Uncertainty (k=2)

= FIIKI{E Number average
particle size:(49.7+0.5)um

{KFAFIIHI{Z Volume average
particle size:(50.6+0.5)um

#EFIIKI12 Number average
particle size:(2.030+0.014)um
th{E#I12 Median particle
size:(2.039+0.014)um
{RFAFIIHI12 Volume average
particle size:(2.050+0.012)um

#EFIIKI{E Number average
particle size:(19.77+0.13)um
th{E#iZ Median particle
size:(20.37+0.14)um
{RFAFIIHI{Z Volume average
particle size:(20.12+0.17)um

#EFIIKI1R Number average
particle size:(103.4x1.4)um
th{EHI12 Median particle
size:(102.9£1.4)um
{KFAFIIHI1R Volume average
particle size:(104.4£1.1)um

g
Unit of
Issue

10mL

10mL

10mL

0.2g

&t
(0]4,1-1¢
Information

(4~8)C

(10~40)°C

(10~40)°C

(10~40)°C

FURLRLEE AT AR E Y IR

CRMs for particle size and counting
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