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AR AL (BURRAR “rd” ) 2R AR AL, LA
FIT X BIFRAR ML T ZF 2R 2R AR A7 (Pegasor Ltd, AR faifx
“Pegasor” ) AF Y RIS F UKL M U 50 AR B B R E AR 2 5 T 20164 61 i 4

i

Hh L 21 21 50 Pegasor HE R KT IS T BRI & 1 R0 V-0, DOIZEAR ™ dh
MR B 2 & 3, AR R URORE AR I S Y 5T AT — s 8T . fE IRk |
Pegasor 5T FE SRR TEPE AR, DLBE— IR UE IR dh % O HOR L g
Btk e LA R A B SR AR . 00T B — B0 BRI TELHPIS AT 5 2016510
HiEEI .

NIRRT MBI TAE, ol THE 7 BRI A, KR GF
AR EARVEE IR, B SR A, U REHZAE RS A,
FEE T VEAIHEOR VAL (LUREIRR “VEVE” ) o VEPE LAET20164F11H K58/, FF
12016512 H 58 VAL 4 & o

1.1. FEARIPEAMEFRE

“OIE A BORVEAL A i TARAAN L R H AR, o0t B RE s = Se
H O AR SN A M SRAT M AT A% D BOR L 5 3 A 2 U R I A
TAFBOR SR LS R A T3, “ QIR BORTEAL 2H 414 B 57 512 7 LB
{5 -

2 N ZS B RSB R VAl 2 R R
Mriz iz KRR KF
KR fif At M Lidia Morawska
W R (EEN

PP BORSE ELE I HIVF, 58 AR KBRS RO B BB i 3 5 A
filija, HRETREET. PR EE RN ECR: €L IEARE 7%, X
PrE R BUBIZIE. ZRa VPRl PRSI S S i .
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37O F RTORL A0 M 0 AR 7 i A 2R 2R 72 A DRI R T ORS00 £ i ) A
ZRUS N, RS WS M AORI ) S BV B, BORIREE, DLACGRIEIRURIE . FIFHZEAR

A DARTI /N B 10nmI¥ B4R, S RS, WA RIARIE, TG FR GHORLRE R
E5FR, AshicHE, iSRS AL ZEARM AR B KL, BE T
{EHLE100-240V, WERFEZE, ] DAFE S SRIY) . B . AHXHEEFICO,
VREE o 2 SR AT LD AN B Oy SRR AR AR b, B T DA R AR R A
USB. =il RI9TE].

B, R R REE

2.3. HHRFERER

Pegasor 3 F] A1 R IUH AR H IS [ B M T, - B LR 2031, 56 & A1 173,
T E A2, EELAE R

» WO 2013/121095 A1, Apparatus and process for producing acknowledged
air flow and the use of such apparatus in measuring particle concentration in
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acknowledged air flow, 22 August 2013.

» EP 2659257 B1, Apparatus for monitoring particles in an aerosol, 28
December 2011.

» EP 2247939 B1, Particle measurement process and apparatus, 4 March 2009.

» US 8710849 B2, Particle measurement process and apparatus, 4 March
20009.

> ZL 201190000350.8, sEH#H M. AT Wil AL RS HES R S A O 4l /N i
PR (1% 4%, 20134E5H 15 H 4L .

> ZL 200980107507.4, KWHEH|. Fokidmi e 7 kw4, 20144E5H 14
HIZAL.

Pegasor/~ 7] L& 38 % T FIR AU T A (HF=)D o 1Al 41%} Pegasor
HAR BRI LR & HEAT T PPAl, Pegasor () “ BURLIN & 75 a7 K W& A
e 2 AU B E SR GHT,  Pegasor %0 B A LR M AIBL (BUFIESRD B R
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3.1. THEH RElE

BOR VAL U AT BT (0 R SCBR T 8T T VEAFAY, I 1 1)
T AV TR SISO 10 SR R 7 8 0 oL P M08 (7
TERETHE.

3.1.1. EEHESH

PRV ALE XHZ R T b€ 1 £ PP S HR, I 17 Pegasor 2 w4k
THRSHNBARTERE R IHE:

| EEwEs% | R

TAERE -35-60°C
BARMAE R 0-90%
H s e 30 Fb—&

WRIYIRIAZVEE  0.01-2.5pum
PRIRTEAR R S R
A DARE I, AN [ R B Y R
ZN: 500 - 10° p/cc
TR ‘E4h: 1000 -10° p/cc
JHIE: 600 - 1.3 x 10° p/cc
RS 600-1.3x10° p/cc
A DARE I, AN [ R B Y R
% H: 0.01-200 mg/m?
MR & % 4h: 0.001-100 mg/m?
JHiE: 0.001-300 mg/m’
RZEJRS: 0.001-300 mg/m?
EWN: 0.9 JIRKIG
EHhh: 1.8 JTRKIT
A JHiE: 3.6 kTG
REREA: 3.6 Jikkot
g A o Had ER R, 12 AN H /IR, 500 BRIT
FEmisit e 104

3.1.2. SHE bR

EZ82 X

ZGrikRe

ZHARBAR B IESOR, B N TEAR R AR . SR VEAG HAE Bl T
e 22 7 M E brbrdE: 1SO 27891 2015 Calibration of condensation particle

counter.
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Inlet
L J

Carbon & particulate filter

I Corona and trap voltagel

\ .fl\.
\'-f‘i}(e \ > Kignal
L= tE High-grade insulator
4 E » Sample flow
» Sheath flow
.',' 0Ut|Et ---------
,Faradaycagel
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T J RSO A7 e 000 5 5k 2 o v R R b (R, AR E
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Bluetech Award Applicant Intellectual Property
Undertaking

m P[ﬂumufwm]nunh-

r!fertois Comparny”) phevelywandant that:

1. We are willing to improve China's air quality and prosmote the development of
Best Available Control Technolagies of air pollution.

2. We are the intellectual property owners of ke 48 4 b4 (7L 2uf § 0ld]Sa] 4)
(hereafter refer to as "the Technology“jor we have been legally granted the
license 1o use the technology. We have full right, power and authority to subma

the technology to enter the Bluetech Award campasgn.

3. The subméssion of the technalogy will not infringe the intellectual property nghts
and other lawful rights of any third party.

4. Al the information concerming the technology that were provided is true and
reliable.

5. Any confidential Information that we provide shall be: marked as “confidential”,
“secret®, or with a similar notation by us prior to submission. Any information
without such legend will be deemed as open to the public.

6. We will not practice ary false advertising using any information generated during
the process of Bluetech Award.

7. M the submission of the technology infringe on the rights of any third party or
there is any dispute arising from it, we shall assume full responsibility and will
provide indemnity for the resulting damage or loss of the organizer.
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PEFDY:  “BIER” WWEETEFASGHITNER
HEPLI: Pegasor Oy (lRZE/R / 5F2%)
BOBAR; 3 BT R )

PRY IR

1) “lE2R” iR,

2) MU FIA A5 B

3) G EMA G PSR RE R

ERAE

1) PCT

1#  PCT/F12009/000031 ([EBFAHiS: W02009109688)

PARTICLE MEASUREMENT PROCESS AND APPARATUS

<

E P R AT D IR 7R 27 TR R A HL & )i 1
SN FRGE H A 9 N EELAE

Office Entry Date  National Number National Status

Australia 04. 10. 2010 12009221011 Published:
28.10. 2010

Canada 26.08.2010 2716962

China 04.03.2009 200980107507. 4

European Patent 14.09.2010 2009718494 Published:

Office 10. 11. 2010

India 27.08.2010 | 1834/MUMNP/2010

Japan 03.09.2010 2010549166

Republic of Korea | 31.08.2010 1020107019437 Published:
19.01. 2011

Philippines 25.08.2010 12010501937 Withdrawn:
30.01. 2015

United States of 31.08.2010 12920361 Granted:

America 29.04. 2014
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2H PCT/F12011/000012
APPARATUS FOR MONITORING PARTICLES

1% PCT Bt N T R3E H A

Office Entry Date National Number National Status

China 24.02.201 201190000350. 8

1
European Patent 10.09.201 2011746910 Published:
Office 2 02.01. 2013
Japan 24.08.201 2012554381

2
United States of 14.08.201 13578887 Published:
America 2 06. 12. 2012

LA FH A, 1% PCT BEA [ % 1 R s HI B
ZL 201190000350. 8

2) HEA

3#  ZL 200980107507.4 (1#PCT #ENHE)
UL B 7 2R e o
BURIEER 25 T

ZitkeER, M 1#PCT LIHFERFEAHEF (3#) FINEKE, ZRZ
AR 2 A5, H ORI B B AR A i S L .

B2

h
vtvlo

A R0 “BURLI R 7V B RO R 2 U8 B SR BT
FRIR MR FITE R CBURIBERO) B2 U A RUAG i A L K
T

HAnE
D) PCT/F12011/000012 3 A+ [E J5 128 5 52 F 3 28 & R BURLE =& — S K 2k
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Comparison of the responses of a novel nanoparticle measurement device with commonly
used aerosol instruments

Leskinen, J'., Ihalainen M'., Saukko, E2., Janka, K2., Jokiniemi J'., Miettinen, M.

Dept. of Environmental and Biological Sciences, Univ. of Eastern Finland, P.O. Box 1627, FI-70211 Kuopio,
Finland
2Pegasor Ltd, FI-33100 Tampere, Finland
Keywords: Occupational Hygiene, Instrument Development, Nanoparticle
Presenting author email: Jani.Leskinen@uef fi

Nanoparticle concentrations need to be monitored and
measured to ensure the safe working environment for the
employees for example at nanotechnology workplaces.
Numerous methods and instruments have been used for
the monitoring. However, the markets are lacking an
affordable and easy to use instrument, which would
provide reliable and extensive information about the
nanoparticles in the workplace air.

A novel aerosol instrument (Pegasor AQ™
Indoor) for nanoparticle monitoring and measurements
was compared with commonly used aerosol instruments
including TEOM (ThermoScientific), NSAM (TSI),
UCPC 3776 (TSI), CPC 3775 (TSI) and SMPS (TSI). The
Pegasor AQ™ Indoor utilizes diffusion charging and
measurement of the charge carried by the particles with a
sensitive electrometer. In addition, an adjustable threshold
voltage is used to prevent gas ions entering to the
electrometer. Moreover, the adjustable voltage is used in
advance for characterizing the particles. The instrument
provides a number, a mass and an active particle surface
area concentration. The instrument is equipped with 2.5
pum precyclone, however the true maximum particle size
is far below this limit due to the measurement technique.

Pulverized TiO; nanopowder (with Fluidized Bed
Generator, TSI) and atomized ammonium sulphate
((NH4)2S04) solution (Constant Output Atomizer, TSI)
were used as test aerosols. The aerosol was sampled from
a chamber (lhalainen et al., 2012) to provide a stable
particle concentration. Moreover, the measurement
instruments were used in actual workplaces including a
welding workshop, a metal workshop, a bakery and a
kitchen furniture factory.

500 4 TEOM without a precyclope
450 4 (Cut-off diameter ~ 0.5 ym)

] Pegasor AQ
400 e ® TEOM

—~ [}
LS [ ] °
E 350 fu "g‘
E
2 _.:.h L .

300
FURe I
% 250-7e ° .z TEOM.withaprecycIone
S 200 L a Cut-off diameter ~ 0.5 pm
s ST T s bm)
O 150 °
a s K]
S 100
= ° .

50+ ’ 0

0 T T T T

13:45 14:00 14:15 14:30
Time

Figure 1. Mass concentration of TiO: particles measured
with TEOM (with and without 0.5 um precyclone) and
Pegasor AQ™ Indoor.

A)

NSAM Alveolar
® Pegasor AQ

IRl G W egEE E W

Surface Area (umzlcms)
7
"0
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? |
. -

W Ee EEE
[l

T T T T T T
10:00 11:00 12:00 13:00 14:00 15:00
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=z

Number Concentration 1/cm®

10:00 11:00 12:00 13:00 14:00 15:00
Time

Figure 2. A) Surface area concentration of TiO: particles
measured with NSAM (alveolar lung deposition) and
Pegasor AQ™ Indoor (active surface area), B) Number
concentration of TiO: particles measured with CPC 3776
and Pegasor AQ™ Indoor. Precyclone was not used with the
CPC.

Pegasor AQ™ Indoor instrument was found to
measure surface area, number concentration and mass
concentration with sufficient consistency compared to
commonly used instruments (Fig 1 and 2). However, the
values from Pegasor AQ™ Indoor were generally lower.
Nonetheless, the correlations are obvious. The differences
between TEOM and Pegasor AQ™ Indoor, for example,
can be partly explained with the larger measurement range
of TEOM.

Ihalainen, M.; Lind, T.; Torvela, T.; Lehtinen, K. E. J.;
Jokiniemi, J. A method to study agglomerate breakup
and bounce during impaction. Aerosol Sci. Technol.
2012, 46 (9), 990—1001.

The authors like to acknowledge The Finnish Work
Environment Fund for the financial support.



y

4

!

National Institute of Metrology

®OE P
Calibration Certificate

IEB4i5 NMcl2016-2093
Cetificate No.

%= [ 2 R R RAH

f I8 it B R BB oy

Client Pegasor Oy

= B 2 R TR B A4 R 2%

fnstrtment Particle measurement sensor
B S/ 1%

Type/Model PPS-M
HI RS

Serial No. 4670

T il R & /R 7]
Manufacturer Pegasor Oy
= P ik

ClientAddress ~ /
% B 8

Date of Calibration 2016-07-13

maA: {3kl

Approved by

dohk: PE JbE L= 18 5 _ HB%%: 100029

Address: No.18 Bei San Huan Dong Lu,Beijing,P.R.China Post Code

i if: +86-10-64525569/74 fEEL: +86-10-64271948

Tel Fax

R4ik:  http://www.nim.ac.cn L #B4H : kehufuwu@nim.ac.cn
Website Email

BB AR
Page of

2014-jz



4

-‘

R LA v
National Institute of Metrology Y

WEH% 5 NMcl2016-2093
Certificate No.

o (5 v BRI 9 B A2 1R 5K i B R SA AT 5 P O A B R G e v BRI . 1999 R4
WEE T EHRFEZR S (CIPMD (E Kok BEE(R)AER [ 50 5 P 8 K A HE L5 W &1 1
HiAWMY) (CIPM MRA). The National Institute of Metrology (NIM) is China’ s national
metrology institute (NMI) and a state-level legal metrology institute. NIM is China’ s signatory to
the Mutual Recognition of National Measurement Standards and of Calibration and Measurement
Certificates Issued by National Metrology Institutes (CIPM MRA) which is arranged by the
International Committee of Weights and Measures (CIPM).

o [ o R AR ST B IR R PR R AT G ISO/IEC17025 b, i o [H A4 VP & B AT &
A SRR 412 CAPMP) B & VF 5 (A HE RN 5 8 ) (CMCs) 72 [ B 1 i 7 (BIPM)
KBELE X H i E A, NIM’ s quality management system meets requirements of the ISO/IEC
17025. Its Calibration and Measurement Capabilities (CMCs) that are peer reviewed both by China
National Accreditation Service for Conformity Assessment (CNAS) and the Asia Pacific Metrology
Programme (APMP) are published in the International Bureau of Weights and Measures (BIPM)
Key Comparison Database (KCDB).

2011 4, S ETHRRFAR TGN E AR VP E E 5000 R 28 53 23 5 A AT AU R B AR VP T B 2
BT R TS5, AN BT RRNAT UG v 8 S P AR H AN R RS HE A W 45 SR B 2K
77+ NIM and CNAS signed a Memorandum of Understanding (MOU) for Recognition of Technical
Assessment in Laboratory Accreditation Field in 2011, in which CNAS recognizing the technical
supporting role of NIM in laboratory accreditation and the traceability of NIM’s calibration / test
results.

BEUE 45 A 2 JE P A1 R AR IS JIF1059 R AVUFRHEM B K . The evaluation and
expression of uncertainty of the calibration results are in line with the requirements of JJF1059
series standards.

RHEFTAHE BRSO (RS FR) Reference documents (Code,Name)
[SO27891: 2015 calibration of condensation particle counter

FEHERR 355 4 #4F K2 M 5. Calibration place and environment
iR ¥ Temperature: 25.2 & # AL Location: Room 415, 17 building, Hepingli
¥% & Humidity: 30 ! %RH H & Others: /

RAER R A B (BR) MR E (A EY R/ E 2 AR

Reference Standards (Including the Reference Material) / Instruments used

- MEYEF AT / - = FRE 2
Kiae Measurement S 2% Certificate No Due Date
Range Uncertainty/Accuracy © | (YYYY-MM-DD)
w7 iR (0~40000) U=3.2%, (k=2) NMcl2016-0116 2017-01-08
Aerosol Jem®
electrometer
2014-jz



4

b

+ W & B ¥ W5 B rD

National Institute of Metrology

WEP%S NMcl2016-2093
Certificate No.

B 4 R

Callbra‘uon Results

BL 50nm A LM A FEdh, IRHESE SR ILE 1.
50nm polystyrene aerosol particle was measured, and the calibration results are
shown in figure 1.
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CRERVER iR
Figure 1 calibration result

U2 H

1Y Suggestion:

MR P ZSRAAHE ST IORLE, RN OLTF__12 D AKHE—IK,

According to the client or the calibration documents, the recommended calibration cycle is
12 months.

7B Statement:

LB I A EvHR R AF R BT H 27 e BE B k.

NIM is ONLY responsible for the complete certificate with the calibration stamp of NIM.
2 RS IBHAE S SR AU T A i v B 4% B AT 2

The certificate is ONLY valid for the calibrated instrument.

3AUEFH IR RNE T RIS, HERS LA SO .

The certificate is reported in both English and Chinese, with the Chinese version as standard.

5 s < - . A
B R Mkt mw R ed
Calibrated by Checked by
= = 2014-jz
B3R HaH
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