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Environmental pollutions are emerging along with the rapid economic growth
of China, gradually environmental measures have also become stricter. The
total mass control targets of pollutant emission regulations were achieved in
Environmental Protection China 11th Five-Year Plan period from 2006 to 2010.
Environmental regulations were made many in the 12th Five-Year Plan period
from 2011 to 2015, and also environmental measures in various fields including
ambient air, water, soil and solid waste. National strategy to evolve in the long
term was created environmental industry. | will explain the new environmental
regulations in China since 2011 mainly in the text. In near future, | think that
many environmental regulations, environmental protection technology and
know-how that have had a proven track record in developed countries, would
be well used in the field of environmental protection in China.
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Feature Article
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wIAIEEBEAqualogEIRTTEIEEICEK D
Kb DB EF 4O Sk

Analysis of the Chromophoric Dissolved Organic Matter in Water by EEMs with
HORIBA Jobin Yvon Fluorescence Instrument called ‘Aqualog”

RELZKEBRDOHERIE, NEOEL LEFEEHNICEZZ LETRAIRTH
Adam M. GILMORE ) xzmoge - ssrsn— /v cBs@Ee 5 - 705, Kblchi 2
l%. I ﬁK ? Hh 2 M IR ERAOBRR SR B E 5 LT TIEEE#Y (DOM) DKIRIES

TO@BEX, BiF, BEEELSERTZ-0I1C1E, ZOEXEEAL,ICTS
VEFHD, DOMICEENIMADD 5, KO R[RBHDOK £ RINT B 5
IE, BHMEBIFEEYChromophoric DOM (CDOM) ERFIEN T U3, B4
I3 ATIEE D SEFET 2CDOMDILER % AUV BB AT FiEL
TIRTHADID &5, AFETIE, CDOMZEFHE T 5 /-8, HORIBA Jobin
Yvontt P & L TR L 23 RTHIGAERE[Aqualog (77 707) |
EZDT — RIS DOVWTRBNT 5, £F, CDOMDIRTEHIALZ XY ML E
FIBFICSRA R RARIN X <7 ML HBITE T E B AqualogD/\— K7 = 7 D4
IDWTEHBAT %, ESICBRTHENANY MVBAIEICH TR EBREDT — 4%
tEERERIREE § B /-0, HtER, EHER, KIRIFMEEOOINEREICEE /YT
A =2 TOMIEX, ZREDRINE A ICLDHEIOBIRIN(A >F—T 1)L
S —3HR) DIWEICDWTEERT 5, HAD & AV ZKEREFEN &) —
RREYICEBEN S h, 3RITE I (Excitation Emission Matrixs ; EEM)IC& %
DD, FERKEDEFIFEETHEEE L (RRHONBIEEHET 3,

Ikuko HAMAGAMI

Water quality is one of the most significant global environmental concerns,
making it one of the most important areas of research for HORIBA’s
fluorescence instruments. This article describes how our Fluorolog and
FluoroMax spectrofluorometers and FluorEssence analysis software facilitate
sensitive identification and quantification of natural and man-made sources of
colored dissolved organic matter (CDOM) components important to water
quality. The article focuses on the method of Excitation-Emission Matrix (EEM)
which simultaneously measures the excitation (absorbance) and emission
spectra for all fluorescent components in a water sample. The article
emphasizes the most important aspect of the EEM method, which is the
accurate correction of both the instrument’s spectral response and the influence
of the light-absorbance properties of the sample as required for component
identification and quantification. The future of water-quality fluorescence
analysis is discussed in light of recognized potential applications and recent
efforts to institute international standards for EEM methodology.
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Figure 2 An excitation-emission map of the Pony Lake Fulvic Acid
standard sample from the International Humic Substance
Society (A). Panel B shows the absorbance spectrum of the
sample shown in (A)measured under the same bandpass and
integration time conditions

Sample Preparation

—» Blank Preparation
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Scan Absorbance (5 nm bandpass): OD25.

Condi
(when

L Ideally from low energy to high energy to
minimize photobieaching

4 nm < 0.05

235-600 nm Bandpass should match Fluorescence

tions for accurate Inner-Filter correction
0OD>0.05)

v
Scan EEM (5 nm bandpass):

Photo

Em 290-600 nm

Ideally Ex from low energy to high energy to
minimize photobleaching
Ex 235-600 nm Ideally Simultaneous with Absorbance

mulitplier: < 1 million cps (photon plleup)

CCD 16 bit <65.5k / exposure (saturation)

v

Only Sample Scanned) Sample and Blank Scanned

EEM Spectral Corrections:

1) Remove 1, 2, 3 Order Rayleigh Scatter
2) Subtract Dark Signal (Ex and Em)

3) Subtract Blank (Raman and Background)

a) Lakowicz
b) McDonald
¢) Rayleigh(Dave Holbrook)

4) Spectral Correction for Ex and Em detectors
5) Correct for inner Filter Effects (Absorbance)

6) Normalize Intensity (Raman Band or Quinine Sulfate)

EEM Batch Export:

Collated and Formatted for
Matlab/Eigen Vector Console for
PARAFAC Analysis

Figure 3 Flow chart for instrumental, spectral and Inner-Filter Effect correction for EEMs of CDOM
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Figure 4 The fundamental instrument correction operations for
processing an excitation emission map including blank
subtraction and Rayleigh line nullification.
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Figure 5 A comparison of the influence of the inner-filter correction algorithm on excitation-

emission maps of concentrated(top row)and dilute (bottom row)samples of the Pony
Lake Fulvic Acid standard sample.
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Figure 6 A comparison of the concentration dependence of the absorbance spectra(A and B)
and the excitation spectra of the Pony Lake Fulvic Acid sample before(C and D)and
after(E and F)inner-filter correction.
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Latest Application for rf-Glow-Discharge-Spectroscopy
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Recently, the depth analysis of surface treatment material, such as plating and
heat treatment, vapor deposition, sputtering, radio-frequency glow discharge
optical emission spectrometry, has been spread application. Some application
for non-planar sample using high resolution, various jigs up nm level using a
radio frequency power, particularly application to anaerobic samples Further
analysis of the organic composite film material by gas mixed with oxygen in
argon This paper describes the spread of the analysis method information of the
elements other than the installed application as a processing method, a high
resolution mass spectrometer can also be analyzed
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Figure 2 Cross-section of Glow lamp
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Figure 5 Composition for rf-GD-OES

Figure 6 Shaple after sputtering
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Figure 16 Appearance of GD-TOF-MASS
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Isotopic Profiling in '*0 enriched Tantalum Oxide
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Figure 18 Isotopic Profiling in '®0
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Vapor Concentration Control System for Bubbling Method
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Masakazu MINAMI

For the semiconductor manufacturing process that involves the liquid and solid
precursors, a stable and reliable vapor delivery system is usually a critical
portion to the success of the process. Moreover, it could offer the capability of
monitor and control the vapor concentration for bubbling method, in addition to
the vaporization. This paper introduces a new vapor concentration control (VCC)
system that combines the bubbling vaporization technology and vapor
concentration control capabilities to achieve an intelligent solution in utilizing
liquid and solid precursors.
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Figure 4 Influence of bubbler temperature with VCC
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(a) Influence of carrier flow without VCC
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(b) Influence of carrier flow with VCC

Figure 5 Influence of carrier flow
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Figure 6 Repeatability of bubbling system
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Development to Ultra Thin MFC
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| introduce the efforts of miniaturization of the mass flow controller. It also leads
to cost reduction solution and energy saving solutions, and high performance by
reducing the unnecessary part. It is thought to be useful for new needs in the
semiconductor process gas control. | introduce development of thinner mass
flow controller which is main product of HORIBA STEC.
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Figure 7 Pressed diaphragm

2 a3 DY AX 75 1H5ER 7= (Figure 7, 8).
E 3_‘51 /%
8 e el b — 2O
= 12% NEBIZIET S B EBAHD AR— AR MRS B 7200127 — A
3,1 i DEHULABEE e oo SHF% MHALT 2 FHSHE DI
® bt T IR L, A% I ZE 2 5 2 EASThE
0 0 10 20 30 40 50 60 70 80 90 100110120130140150160 R R - .
= BE V BRAGNA YV 27 v areRatLichs, BfEE 9503
‘—'—1000@W1ﬁ?§ —O—ZOOOOOOOIﬁlﬂﬁ#ﬁTﬁ\ mmOWEIIER TEXLh o7z 72, ITREEDEK
Figure 8 Valve characteristics e éﬂ% %Kﬁf@i@]ﬁ“ﬁﬂif]‘%gk 73‘50 /:/\IE] T—A %_’

40 | Reaclout No.41 September 2013



HORIBA Technical Reports

T IOV HUEIIN L CEIET 5 2 L 2 RET L
72 (Figure 9)o #B5HAS10 mm& HEAY I & ThI L
&M 2 HEDTE, WHIMLIC X 2 &R LS FEH T
REL o720 THA Y HICBWTOIREMTIZRTH
HEDH T, 72, MEOKWT7 IV IZHRHAL T8,
TIVeA MUESL LTIy ra—T 1y 7I2EER
wP DI HREE R R A D — AT E 72, HE3R
DBWFEMZIARTHF AR, ZEOLRS AT, EHET
A YN TORNFASES L7 %0

EBRERE(J N7 2)D/E1E

PERDY A D) 7 & TIEHE FIZHETIRO G % FliE 3
ALl LT\ A (Figure 10). OV v 7 &R L7284
WZIIRNEE R BLE Tldd A 5%, FHERBIZHERL 72 A — 2
HFEL T Do BETHHRIROELE 2> HAFFIRCE IS H L,
Bl D&% Ed L & L7z (Figure 1), £72, 20
BHEIES> THEHEIBIRO XS VT A7y M EBSELT:
(Figure 12),

NIVTr—ZOMIAENEE
HIRDOYE LA v 7 % HET 72DV T — A
WL 72 % (Figure 13)0 A% v 7 D A & i KIRIZHE
T 272DV T — ADOEHALD LETH D, K
BUZRROMEZ L TV A28, HERIZUIHIIN T T
PEL Tz, F72, 210 mmbl FOMEIRD 7 — A% Y]
KN T CRYES 22 LI TH D, 22T, Az /<
ATIRICL72b D% Ty b3 5 F %5 L 72 (Figure
14), 0.3 mmEDHM/ A T OENEL W FETHELRES
DB E IR 272 TEAET 52 L TE S, YJHIE
HARTHERT 208 I 12 7% CIRETE CORED
(b0 73 TNEY — AL ATHEE D 2N F TOYIHEIN
ThhEBE IS, BHRALICE 2T A NT v 7H D,

(Figure 15),

I I

Figure 14 (Up)Previous machined case (Down)small pipe case

Figure 11 (Left)Radial layout product (Right)Parallel layout product

Figure 12  (Left)Circular shape gasket (Right)Rectangle shape gasket

Figure 15 (Left)Previous machined case (Right)New small case
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Figure 16 MFC cross-sectional view
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Figure 18 (Left)High flow block (Right)Standard block
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Emissions and Fuel Economy Measurement System Using Intermittent Sampling
CVS for PHEV
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Yoshinori OTSUKI

Recently, plug-in hybrid electric vehicles (PHEVs) attract attention while the
reduction of the consumption of the fossil fuel is demanded. On the other hand,
high dilution factors (DFs) and low concentrations of gaseous components in the
constant volume sampling (CVS) are imposed by the intermittent operation of
the engine in the PHEV. Such a dilution condition causes a numerical error of
DF by the assumption of negligible ambient components and an analysis error
of gaseous components. New emission measurement method which provides
intermittent sampling synchronized with engine operation mode has been
investigated in this study. The results showed the ability of proposed system to
improve emissions and fuel economy measurement accuracy by increasing
gaseous concentrations in the CVS system.
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Figure 4 Timing chart for bag sampling
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Table 1 Specifications of shut-off valve
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Figure 5 Effect and response of the shut-off valve
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Simplified Analysis for Soil Samples with Compact Water Quality Meter {LAQUAtwin)

—Measurement of exchangeable calcium ion and potassium ion in soil—
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Keiko KUWAMOTO

In general, exchangeable calcium ion (Ca®*)and pottasium ion (K*) extracted
with 1 mol/L ammonium acetate (NH+OAc) solution were measured with atomic
absorption spectroscopy (AAS) or inductivity coupled plasma optical emission
spectrometry (ICP-OES). However, simply and quick measurement by AAS or
ICP-OES was difficult in the field because there are large apparatuses. So
simplified analysis was tried with compact water quality meter (LAQUAtwin)
(ion-selective electrode; ISE). In case of measurement of Ca** and K" with ISE
methods, accurate results can not be obtained due to potential difference shift in
high NH,OAc concentration solution. In this report, LAQUAtwin are used for soil
sample measurements. The procedure used herein proves that Ca* and K" are
easily measurable through the ISE methods.
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Figure 2 Diagram of LAQUAtwin flat sensors.
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Plots of LAQUAtwinCa® meter vs. ICP-OES for extracted
calcium ion concentration in 1 mol/L ammonium acetate
(NH4OAc)solution. LAQUAtwinCa®‘meter calibrated with Ca®*
std. solutions prepared by the addition of 1 mol/L NH4sOAc
solution(O)and Ca®* std. solutions containing 0.1 mol/L KCl as
accessories included in the B-751(4).

Figure 3
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Table 1 Results of calcium ion concentration extracted by 1 mol/L ammonium acetate(NH4OAc)solution.

Calcium ion concentration (mg/L) CaO0 (mg/100 Gair-dried soil)
LAQUAtwinCa**meter LAQUAtwinCa*"meter
Grove soil Calibration with Calibration with Calibration with
ICP-OES std. sol. prepared 5L 5ol IeiEe ICP-OES std. sol. prepared
from 1 mol/L .in B.-751* from 1 mol/L

NH4OAc solution NH4OAc solution
Green pepper 130 140 12 360 390
Tomato 110 120 10 310 340
Spinach 82 88 230 240
Lettuce 88 97 240 270
Kale 59 68 160 190

%Ca”" std. solutions containing 0.1 mol/L KCI.
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Figure 5 Plots of LAQUAtwinK™meter vs. ICP-OES for extracted
potassium concentration in 0.01 mol/L ammonium acetate

(NH4OAc)solution.

Table 2 Results of potassium ion concentration extracted by 1 and 0.01 mol/L ammonium acetate (NHsOAc)solution.

Potassium ion concentration (mg/L) K20 (mg/100 Zair-dried soit)
Extraction by 1 mol/L Extraction by 0.01 mol/L
Grove soil NH+OAc solution NHsOAc solution e LAQUAtwinK™*
|CP-OES LAQUAtwinK* |CP-OES LAQUAtwinK** meter
meter meter
Green pepper 80 170 55 48(71) 190 170
Tomato 36 140 30 25(30) 87 73
Spinach 16 130 13 11(13) 38 32
Lettuce 16 130 15 12(13) 38 31
Kale 11 120 12 9(8) 26 20

¥The values within( )indicate the results obtained from 0.01 mol/L NH4OAc solution converted into 1 mol/L NHsOAc solution values using each extraction efficiency.
Each extraction efficiency at 0.01 mol/L NHsOAc solution for the following vegetable soils are green pepper 68%, tomato 82%, spinach 82%, lettuce 94% and kale
107%. The values of K20 for LAQUAtwinK *meter were calculated from converted potassium ion concentration.
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Inspection and Calibration for pH or Conductivity Meters
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Chihiro NAKAMURA

It is important for pH meter and Conductivity meter to provide proper operation,
inspection and calibration in order to keep high reliability. Various regulation
including Japanese Pharmacopoeia (16 revision) is requesting that Standard
items such as stability must be confirmed with objective evidence when
calibration is made. A digital simulator can inspect main unit and electrode
individually. Therefore a digital simulator can inspect whether or not a main unit
is working properly. Also we could rapidly find out 15% of electrodes had
malfunction when we visited research laboratory in the university. This shows
that this method is effective for inspection and calibration.
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Figure 3 Two AC electrode method
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Figure 6 Periodical calibration for traceability
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Figure 7 Reliability of measured values based on the regulations
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Figure 8 Inspection tour of pH meters in the university
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Product Introduction

IR T iy

EERN% EEXRET HR-200RT RA-30

Rotary Residual Chlorine Meter HR-200RT RA-30

HADSKNIBRMTIEE <, FOERREDKRBEFAR D RRLIER IAE D TEL
ZEPHSNT WD, ZDHGEKDREM &R DD, DERNIXEBIERTE
IFC®HET S, HORIBAY IL—TDKEETZRNIEREL T3, ZDOHICHWT,
BREESFHE - BELIRE, FENGKERGTS2HICRLEL VL
BEBS>TWE, BARD EKRERFICIEAKBEKPOZXBIERFATET 5HE
PV DOPEREEINTHY, ThZFNICEEY H 5, XTI, £958KIET
DIIEDOBIRE #FHEAL, FZEIERDBIERE EHORIBAY )V — T D% EIES R
SHOEBIZDOWTIRRBNT 3,

e #HF

Kohei TANAKA

AL FX

Kazuhiro IRIE

In Japan, you drink water straight from the tap, damage is not necessarily done
to the body. That is because advanced water disposal is performed in the water
treatment plant. The Water Treatment & Environment product of HORIBA
including a rotary residual chlorine meter supports those water disposals. In the
water treatment plant, the processing using chlorine is indispensable processing
for sterilization. There are also some methods of measuring residual chlorine
and each has the feature. In this paper, firstly, processing in a water treatment
plant is introduced. Next, the measurement principle of residual chlorine and the
feature of residual chlorine meters are introduced.

O HNTFRMER 72T BN D B o KIS @ 70 5
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Figure 1 Water purification and treatment

Table 1  Meter specifications
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Residual chlorine meter with rotating electrode (HR-200RT+RA-30)
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WHEIR TR IS AR R TO RIS LIZ W),
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Table 2 Specification comparison table

RA-10 RA-20 RA-30

Bead type Bead type | With rotating
Bead material Glass/ceramic Ceramic
Active electrode Au Au Au
Reference electrode
opposite electrode Ag/AgCl Ag/AgCl Ag/AgCl
In-line measurement No Yes No
Electr.ochemlcal Yes Yes No
cleaning
pH cgrrectlon No No Yes
function
Flow rate (L/min) 1.3-2.0 0.6-1.0 0.1-0.5

EERA TR BERET O

MR AR AR RN IR E CORENTTRETH 5.
VEFRRADSEIE L, 4> 7 WAk LA A 2 ik 2 155 &
& T500 mL/minkh T &) A E TOME X TTERIZL
7oo 7o, ERMERICEIE A 4 0 RH RN RGN
BHTHEBEIRTORRE 25785, Bk B, Kt
Tt 73y 77— X0 TIERBIZL TBY), E—X
(2 & BVERBREI ORI X > THENONEZ VTV
% (Figure 4), 372, o 7 WVIGHIEL VN TE —/N—7
O—§ 5% %) R R->TBY, 1254 Y TOHEI
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Figure 4 Electrode configuration diagram
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Sensar

Detection plate

Figure 5 Rotation detection

During rotation, rotation is judged by repeatedly detecting states 1 and 2 above.
If there is no change and a state remains constant, the system judges that the device has

stopped, and restarts.
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5)c
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Product Introduction
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Handheld X-ray Fluorescence Analyzer MESA-600/630
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Tetsuya TAKIMOTO

Recently, handheld X-ray fluorescence (XRF) analyzers have been used widely
in the field of on-site elemental analysis. Handheld XRF analyses can provide
rapid material confirmation, alloy grade identification and field screening of
outdoor samples. MESA-600/630 has been greatly improved the usability by
new user interface, a large touch screen, and a longer-life battery. Therefore,
this analyzer can be applied more flexible to various analytical fields. Additional
empirical calibrations using optional software make particular applications such
as quality control of special alloy and measurement of plating film thickness. In
this article, we introduce features, functions and applications for MESA-600/630.
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X-ray ON Indicator Lights (Four)

Touch Screen

\ Measurement Window

Trigger

Figure 1 Overview of MESA-600/630

Table 1 Specifications of MESA-600/630

Digital Pulse
Processor (DPP)

X-ray Tube

X-ray

Touch Screen Memory / Detector
/ Trigger
Battery Pack -~ ¢
; N
i i Sample

Figure 2 Block Diagram of MESA-600/630

Contents MESA-600 MESA-630 AR TN L, EEA RN T L
Size 90 (W) x 280 (L) X290 (H) mm Z1EAT A, B S EIRIE A SRS T
Mass 1.8 kg (with battery included) TICFREND,
X-ray tube 40 kV-50 uA (Target : Rh) 45 kV-50 uA (Target : Rh)
X-ray filter Fixed 5 positions changed §g . 0)4#5
Detector Si-PIN (Peltier cooled) SDD (Peltier cooled) AR A
Elemental Range K(19)-U (92) Mg (12)-U (92)

Display

4.3 inches Blanview™ LCD

External Connect

USB, Bluetooth”, Wi-Fi"

Language

Japanese, English

Power supply

Li-ion battery pack or AC adapter(110/230 V, 50/60 Hz)

Calibration Package

Alloy ‘ Alloy, Restricted Materials, Minerals
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Figure 3 User Interface of MESA-600/630

History Screen
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Light Radiation Shield Light Stand + Safety Shield Bench-Top Stand

Figure 4 Accessories for Safety Use
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Figure 6 Grade Identification of Stainless Steels
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Setting by a User
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Analysis Results

Figure 9 Screening Results of Plastics
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Figure 10 Grade Identification of a Platinum Ring
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Figure 11 Example of Creating an Empirical Calibration
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New Application and Recent Improvement of Raman Spectroscopy
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Yasushi NAKATA

Emmanuel FROIGNEUX

Raman spectroscopy have been progressed with new technologies applied to
specific applications. By combining microscopy, its sensitivity has been
increased as several orders in these decades. Especially, some new
technologies for Raman imaging has been developed and will open new
analytical world. In this report, we explain new Raman application of
pharmaceuticals, carbon materials (graphen and carbon nanotube), and lithium
ion battery. In these, Raman analytical technology used in HORIBA group
products are also introduced.
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Figure 2 Color-coded Raman images of a pharmaceutical tablet
highlighting the spatial distribution of the various components
at different scales, allowing to explore the tablet uniformity as
well the grain size and boundaries. The spectral signatures
underneath are linked to the different chemical constituents.
These results were measured by HORIBA Raman microscope
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Figure 3 Comparison between Raman micro mapping (A)and TRS (B)for a two-layer tablet. Blue line is API side spectrum. Red line is expieut side

spectrum.
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Figure 4 Raman spectra of diamond (D), graphite (G), microcrystalline
graphite (uG), diamond like overcoat (DC), and graphite like
overcoat(GC).
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Figure 5 Raman spectra of single layer and multi-layer graphene
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Figure 6 Ruman mapping of a graphene fragment

(A)Raman imaging: The blue rectangle in video image(left)is the mapping area. Intensity distributions of 2D(red)and G(green)bands and the overlay image
of two are shown in Raman images (right). Multi-colored image is score image of extracted spectra of (B)by multivariate analysis. Colors of the images are
red(m1), green(m2), blue(m3), purple(m4 ), yellow(m5)and cyan(m6).(B)Loading spectrum extracted by multivariate analysis.
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Figure 8 Topography and Raman image of graphene
(Courtesy of Prof. Lukas Eng’s group, IAAP, Dresden, Germany.)
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Figure 9 Macro-map and zoomed-in step-by-step map of a CNT

obtained with DuoScan. (Sample courtesy of Dr. Kalbac,
Heyrovsky Institute, Czech Republic)
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Figure 10 Structure of LIB
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Figure 11 Raman spectra of cathode materials
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Figure 12 Raman mapping of cathode electrode

(A)Loading spectra extracted from mapping data.
% : Raman band of CoO2

(B)Video image and Raman score image. Green rectangle is mapping
area. Colors of region are corresponded to loading spectra.
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Figure 13 Raman mapping of anode electrode

(A)Video image and Raman score image. Blue rectangle is mapping area.
Colors of region are corresponded to loading spectra.

(B)Loading spectra extracted from mapping data
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Figure 14 Sealed cell for in situ Raman measurement of lithium-ion

5V BROBEDES

BEEIT A A=Y TEY 1—IVSWIFT
TRIARXA=T 7L, RO OB O 5 A & i
Brd BHBTIA b T WS, IIAT, PR, 4,
511 OF B, FEREEICOWTHRETH Y, 10D~y
o 77— 70, MFEEOHICRZ 5 0ENDE LD
THRE TV A A=V L TRAZ LN TE L, lHETD
NBEA VP - NA - BA L vy 7T, Ao T
< VSRR VIS A T ORI R AR S NS,
AT, @O RREIIEICD, LRI L ChBAT
HIENRNTEL, ZD L) T~y 7 OMTIAY 73 [ 72 IRg
i, IRA Y NS0 P OI0MEETH L, T2,
SR A EEN > TL 5. HORIBAZ )V — 7 Dj
BRIV A A=Y 7Y 2= LSWIFT ™%l H3 1
L, COFENERE]L ms/RA ¥ MIEFTNELTE L,
IS, IRWFE O — XA 2 X U sEiE O T
RUA A=V ELTHEG P OETHIETESL L)%
Bo TRTOY VTR L TRIRDH B DIF Tld e\
A, SWIFTIZ T~ v - = v ¥ ¥ ZOFEAROF R A 51T
HYDTH D MIERFM 24T 252 L2 LIZ, EZEH
RREHER L 72 TI U RO R v M EAENT S
EISTED, BET, BRMOT~ A A=V % ET
B 72O E W ZER T RREDS L EET, 737 u LR
VD ZEH T RBEASH & 5 Il 2 R EN T2 B
HORIBAZ V—7Dr o )v— - 20 T +—N)5< /A
gt s A7 A, TR I £ TR 7o\ 22 55 i aE
FoThh, L= —AKRy A LB EEZE0S um

2Ol umF THEEERLZENTE, 2

N, L=y -0 EEBEFRIC
Lo TEALT %o

DuoScanf x—>% - 79 /AY—
DuoScanf A — v 7 - 52 -

battery
1.70
1.60 =1
1.50
1404
9 1304
Z 1204
£ 1.104
< 100
2 0904
Z 080
= -
5
2 ok LiCoO:2
0.50
0.404
0.30
0.20
0.10 - — - - e
250 300 350 400 450 500 550 600 650 700 750 800
Raman Shift (cm"')
15.0
14.0 4 N
3.0 iy
12.0 4 f‘ y
] = ;
v - = LiCoO:
2 oo Discharged |
= . I
5 s0dp State /
; 704\ j
‘A 6.0 4 \
E RyTa oA
2 50 V\\IM/\ IV
= 4.0+
301 Charged
2.0
o State
0.0 4
0]
-2.0

3, LA A=Y - FEFEBT
5250T, BT~ v otEBE
LabRAM> ) — XA THIHTE 5, =M
DEEIT—OHAEDLELZ LI
IoT, A4y b7 774 Rk
TC~ ¥ 7O 7280 O TH 5. PR < sk
BARL=IPRET LI LT, #EL
L= —TEERETLHILNTES,

250 300 350 400 450 500 550

Raman Shift (cm!)

600 650

Figure 15 In situ Raman measurements of LIB charged and discharged state
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Figure 16 DuoScan principle of operation
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Figure 17 LabRAM HR-AFM coupling system
The right picture shows the configuration of incident laser-radiation with
60 degrees angle at samples.

Figure 18 XploRA-INV coupled with AFM
Coupling Raman system with inverted microscope and AFM. The right
picture shows the configuration at samples
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Figure 20 Very low frequency 9cm™ band of L-Cystine measured with
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Chemical Concentration Monitor CS-100Z
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Miniaturization of semiconductor devices requires more and more tighter control

of chemical concentration in the cutting-edge production processes, and high-

precision concentration monitoring tool is necessary to meet the demand. In this

paper, we introduce our new model “CS-100Z” series in which significant

improvement of measurement stability is attained.
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Table 1 Contamination and Cleaning chemistries
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Figure 1 CS-100Z
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(a) Measured result of CS-100Z

Figure 3 Stability test results using BHF
Sample : BHF, Measurement range : NHsF 39.0~40.0%
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L —HE# sEl WFEIMEAIEZRE LA-960

The LA-960 Laser Diffraction/Scattering Particle Size Dlstrlbutlon Analyzer
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5.|RkfE L D7 — 2 Hift
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Hirosuke SUGASAWA

The LA-960 particle size distribution measurement instrument with laser
diffraction/scattering is a next-generation model that was developed as the
highest-end model of its type. The LA-960 is based on the LA-950V2 hardware
design, which has a high level of design maturity and has been popular in the
past, and has significantly improved analysis capabilities compared to that
model. The following 5 points are features of the LA-960.

1. Improved minimum particle size measurement accuracy and

reproducibility

2. Increased maximum measurable particle size

3. Introduction of the latest calculation algorithms

4. New software GUI

5. Data compatibility with the old model
We would like to discuss the features of the instrument in detail. We will also
provide actual measurement examples to show instrument performance.
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Figure 5 3-D ray tracing-applied Mie scattering modeling

AEHERB

LA-960D#l7EMERE 2 7”3 I F %\ <
BRI B
A ORED) i
Figure 61, Ml F BT 435020
MR AFL 5T 7 ART0 T e T e e T e e
BW@ﬁi{EU%@’#%%VC%Z‘)O 3(FU%O)%: Figure 6 20 nm polystyrene latex(NIST Standard)
BRI FITERRE = 0.69% DL F
B % o BRETIAE 5 OB RE TR ")
W2 S, 20 nmPSLOTHIE 1
EOREERIE & T EL LT\ %0 7 | | | S
Figure 71%, lI5E EBRAFEO4 mmfEH
I A — ZDWERE R T Ho LA-960 et L
TR, MESIIE TS 2 AT IERED
i b E EBROBERIC LY, fEkL)  Fiswe7 Giass beads(4 mm)
HLEBIZTA FL Y P TORERENEY
FHL T 5, i :
S EEEORIES) . i “ |
% BT R OB ERE R %R . i
LA-960TI, IRAH T-ORKL TR — .
s OfE, BEORALRIZBOCH e gy o gy gy T
WEEEWIE & FEHL LT\ 5, Figure 813,
RELAWON T A~ AOREREE 1% Miing oo 3. 7(GOM 0. GoMI00) o UM BBL100DE0Z98TIOT

Readout No.41 September 2013 | 95



g’éﬁ}fﬁwwnon L—¥ES SES HTEMEEEELA-960

Figure 913, 3TED % 2k T 5 AT D ~
Wt Chb, C— s PRIEOTHS | 5 I =
R RERO—HITH 5, | L
B - 4
Figure 10i%, 70— R0 DR A I f *:: 2
R OWERRO—BITH % HRET T M A
VT ORFAEL2 umB L U6.2 um i LR e e
@:EL:E L < %ﬂ%ﬂ@*ﬁ%@%ﬁ\%ﬁf)‘ Figure 9 Trimodal PSL(0.08 um, 6 um, 100 um)
BHENTW5,
LA-960i%, SRS ARIT- OBk 2 257 | | >
FRRCHLT, BREORTES S o == £ . g
WA RS B : +
B#’)U(: o amw o a0 a0 adm i ;m*é
HE RO HMT OBISS 2 H ML A- Figure 10 Bimodal Alumina(WA#2000 : D50=6.2 um, WA#8000 : D50=1.2 um)

960DZETE DI & FHI L T & 720 T

A, TEERA, BIOTHERIZI VR SN LEEIZBW
T, WELDEE SR ES M 2 H 3 AR, 2
EVERER BN 5 L CHICEELRER CTH Lo T
7 ouy =G LR 2 L2y 7 by 7
V2, DERAETE CRAREIFODH AR/ N — N7 L7 2%l
AL iWEEHHEIDBAA, BHARTOMER L &
b, SHRETEIRMILT R FERIOZRIZS 4
IR L TRV LEETH S,

HEF

LA-960D i3 L ONGFAIC 12, [EINILE 02 DI I35
WP EREHELT FNA XKLL N5 S D

I CLL DAY 5 LA0GOS, 2= VO 50

HHD SWITEHAFE L T, WL I- 50 CHEIZLTIUE (1] Il 308, Readout(HORIBA technical report), 30, 74(2005)
FENTH L,

¥R

Makoto UMEZAWA

RS e 55 5 ERT

BSAE 77 r—va vty s —
R S RN R

HERE

Hirosuke SUGASAWA
MRS Y B e
BZEAES Bkitt > ¥ —
V7 LT e

96 | Readout No.41 September 2013



Column

a3 A

KT [#3] OKE S &I H DEAM

~BENFREAETDION? EZETTHETZEZIDON?~

[ELC®HIC

BB R D M Rt 3 W Wk Wl B QA DE =L/ | VR Q IRV ARVAN
EVH D" ERLTWZ)TTY, FADEVIZIZBWOIH NRST, £
SO IDHEAEL T FE T, HIZIIPMosi &, AEE SN A3EEO 1D
HYETH, o bRV zIE, 1Y, ERAEMTIERWTL L)
Mo A IBHOEFOHRT, INEHDORE, FHBEEINCELET, £
OB IOBEIZHTho>TWwE T, THEMICIE, BTRTREHRTEXAH ]
15, w4278 A—ML(0.001 mm) LNV, E5121EF/ A— MV (0.001 gm)
LAVORRL T3 JF T, TRIA SRS, [ 1oROR R, K& S
TRT BRI DT A DA EE L) — B &R LDIZL TN TV E T, 100F
A= NVELTF O W3R F R LS, A, % b $, S
FEE LT /0T X R LEEGPAMNEZE L o TWE T, HORIBAY
V=TT O %I 2OV & D, ozl 72 T35 Al 2%
B2, 19804 B8 - Bi5E L T 970 i Uib e e MR 2 s
0, L= WL, Bt OB ~ L2 ks, KD
PUHECHRERIEDTTRRIC 2 D E L7z,

KA AAEREIL, WHWALPETIHEL THhEH, 22 TEZED
—WbET T r—vary /= LTTRMVLET. 28, [BldTL
Vo 7zl), R, B ECRRLE) Lozl Ao Tk E Vo 72, Bl
REFUCL o TORBINNE) ZED DY) T KA EDA S RED A &V o
7ZOLETA, ST, M ESAELTOET,

B, BELIF)ORZSZHETHIDOTLLID?

L= 1adr LA O A HIE L, BRALRIE D 22 73 A
ORI AR 2 T L E o AR 2 KD &9 255 WUk o1 ik

ED3BH ) 3, LA-950V2(Figure 11310 nm2*53 mmF TO
IRWHIERBZ AL CE T, L 2AT, 2, ARRPHOMK
FTFORESEMETLOTLLIN?

SETHHMET HiellEs s, 20T THE T 25 0lE -
LA-950v2

Figure 1 LA-9501/2

He E
Satoru TANAKA

AlR B
Satoko ISHIHARA

& BT

Yoko SHINOZAKI
Jk HF

Kyoko MITSUNARI
KA

Makoto OHISHI

Reacout No.41 September 2013

97




KT [#] OXREZEZZ3HBIHEIM

olumn
a5 2

WD16. Sm

SEME &%

INEMENTT BIBREZTORFE

PFETIE, KA EIE OB T L {ffib I HparticleXpowder7Zi) T
=<, N ETlourd b ERT 2 L)1, HEWITNEHD L) %
WEREIREING 2 EDNLNE ) TT HORFETH L/ LM OHRITIE
WICLIEIZ b7z TBY, AEFIZBW TR ROV EDTY, /g
(X BROBRIRE & FEAHAMUZ T HEC X DML T %L, ML T B %5
HELE 3. LooL, MICT 280 T, INLESRELRY, /80, 28R F, H &
A, T—=A2 r—%, BIFABES, b T2 EMEZFIUIZ DA D)
Fho INEMIZDOREE, BRI LT, 5RIIK, I &\ o 72 FEH
RHBEDEL ) FI05, MTELILETL2E), BamEE2RiEd 5 1T
IERICEZEIILDET,

Z TR O /N ZLA-950V20 B LA ECllE L L7
ERFE T BN ERE LW THlEL, BETIImoF FHEL F
T o NERNIARFTIE, BELCLE ) 720, 5z sy ) —vEHWE
L7z ZOREMRREZKITR L E 3 EB L ko T &5 % =
RTFERLTWET, /2, IEHOSEMBIZ% D TR L £ 9 (Figure
2)o

10

o P ————— P o ——— P ————— P e p—— pr—
0.100 1.000 1000 100.0 1000 3000
Diameterfum)

— UBERBATEE (Dso*'=25.6 um) — : BRBEE (Dso=25.8 um)

Figure 2 LA-950/ZNBITE % & & zVAIEE D/ N DR F R LB H S U'SEMERRIK

98 | Reccout No.41 September 2013

SEMIG2» 5 SHIS 27 L) ERIIKRMNRIEL TR B2 b)) 55
Al LA-95012 Tk L e B TRE 21T o 72 R, &5 561, 13T
BOIRAKAFEF MO NE L 720 HCRA L E S HIRAREDTDS, &0
PR RAEREEZEZ LN T,

%1 BAEMES0% DR Fee K FRRAAOPMIE(A T T ) Ed I,

A—E—DEKREE) EMTFE

—Fck AL a— v —DFEEIZIZFFETT, 10~ AT IETE
Blnz o, EHEL THOWONZGEFHIE - TWEE) T, I—b—%
REBIEDIEE > 7201314~ 1514 R U, BEail v s b sn g



L7zo B TIIMEIFa & L CHABRFIETH Y, Z<DONIBLEN T LEK
BOVEDTY, I—b—DIMBEIE 7 AV — %) Hik A7+ &l
IFE, TAT Ly YO L) REIHER EM A T, T AT Ly U TIEE
B 9 % 720, MG E CIERES 2R | S FE AL L72AS> T, T
EBLTMEIRKOSNTE T — T, 74 NF—HR T, T E 5 Ll
WL o TLE, SRR NFTOT, RIEDIHEARTT, Mt
HERIRE T DT 201V E§,

CITIE, Tl a—v— HEEXG)DED LD RS A R OO, #iX
FZE o> TR REDADE D) D, HETZDH DO %HAMEFETHERL T
HF L72(Figure 3),

15
Dlanetengn)
— A (Dso=913 um) ——: & (Dsp=673 um)
—— 1 #l (Dsp=496 um) — il (Dso=262 um)

Figure 3 LA-950%NBIEEICL B HDI—E—BEDRFES TR

WESNGAmERLE, TNENOREEDEEN—HTHPY T,
2R T 5 BRO— D3 REFEDOINN X %, PUGHE - DI TS,
FRoEHIca—v—DAkE Iy PV A0, RTORXERFH
ZNEHDEEBLTIENEE R T 77— D FT,

R EZ BT BRI, [FEORR L[ R EOMER &) STIEE
ICEBEIZR>TEFT, IIFEOHLHODLOT, BWEHANTTRVWLD
FEEICENEZ 32 PO — VT 50N ERH ) T L, BENIGEREIAE HIT
5720\, T R BRI LE R BT BT 5 L\ ) FlASRO 5
NFET, NIRRT v 7T N =2 27 A(DDS) ERHEN AT T, kit
M (REZ)R, I—=T 4 7 HA, 71 72U Lo TR TRR % 3 ER 7
(HWe &) % HoC, OB T RMSLHLET AR Za > bo—)L L
TWIEd,

SE13, KA L, 2 OV CLE5 720, L—FEH it
RS CHET 5 DREIE RS A5 ) $5, $72, B3R L OBRALS

HORIBA Technical Reports

No.41 September 2013

99



olumn
a3 2

KT (8] OKE S %D BEM

NI REZICHERD DY 40T, HLEOEE, WETILEIH)
Fo CAREE, E)Ro TR RS ZMIETST 2D TL &) H P IFEE 2 RE
THIELTEETDY, T T, il & b 2 ez Gl e 2 THEE O,
FREGMMELTITNE L iRk RET L, Wiz, KRf&/h
R DSEIRF R ST W A D235 £ 3 (Figure 4)0

2 -100
e i
Diareten)

Figure 4 LA-9508;VBITEEIC & BEZEMMDK (BX) DBIERER

100 | Recicloul No.41 September 2013

VAR, LB Y o RA v MBEER 72 F /B 4 ADDSOIFZE L
HATED, VRV —L20F Ly RY=—"Dr )% K5y 7 F ) 7Ok T
BHWEENRE 2> THNET,

*2 1) VIRED SRR E N N LOWBRLT-o BUKYEE BOKIED25 17672 B IEE b D,
#3 t FLAIRIBEIRIZ 0 L 7oA 2 R o0

FaaL—bhOEBR@AE T, HX) ERFR

Faal— b OFEFEERDAAFIE, T A HDOREET A1) A OB HL
WA FEEE TS, TAHFVEROFERET, aa7 /7 F LI CwEST 4
HFDEIL, £E15~30 cm, EFE8~10 cndD A X A JIEI (FEIZ L - CTldFEH
T, RINEL, =ML &) ORET, BHALEHESL TN ET. ZOHIZ20
~60K:DH 714 F.(cocoa beans)BSA->TWE T, ZDH /1 + G 2 KIZHET,
BRI b0paareFaal—  oERHIR) T, AEMRTFaa
L—FDEERHE, BT E R TR=AMRIZLZZA DAY AE DT
DN TBH AN N F NG —, ZIUSHEE IV 7, TR EDBMZHILTY
9, Faal— M AL ZOEMY (BN A A E ST
BN F T, MAREVIIE, OETPRLRD TS, RETELE, MR
WhW AT YFEKLF T NSVIIEESPLEKER) IS, 8T
L) FT BARAIADEDH TV X2 &L DR/ NEALD20 pmARRE L
Wb TWET,

ZZTIE, HARBOFaal— b REREOFa L — MBI, K0
HEDRERZ WL E Lz #iR 2 B A L EOEKIILEVDYH ) Z
ITT 4B, FaaL—MIKIZETFTADT, LT AV /8—H (T



HORIBA Technical Reports

T4V REH) & v L7 (Figure 5).

15

=
fhe}
%
g Sl e e S e e R e P S 2 B L e s
0010 0.100 1ooo L 10.00 100.0 1000 3000
i T4 ()
— BEXEF AL — b (Di**=26 um) — :KEF3aAL— b (D10w=262 um)

Figure 5 F3aL— FOWFEAMEERERT 77

CZIZBT7e, —EBOEMIZTATY, Wl FEGATRE R 2 L2 &

SNTLDb) T,

*4 1 BREAE100% DR T8 (e K fil) o

BRF)OKRESFECETRETEZENDTLLID?

FEALHICRZ W) BN SR ORES TALGIHDORE
SR EIRSTMETHDOTL &) D ? 2 TEY T ABILH

LR OR TG ARE T, IEHCERE SR ORE S 2 RE
THZENTEE T, SZ-100(Figure 6)i1x L —F T, HiElat &
DBV N F RS AR 2 ME T A2 EHSTE, 0.3 nm2*H8 um
OMEHFZE L TVET, ST THREVELIIRH DA
A=V Vb LES A

E4IOKEX

Y% I VE(Vitamin BN, [BAEME S IV O—HT, E43I0DhTHokd
PR LD <, BALRTIEIC XYY IV E L THATY . E¥ I VE, b
27 =0 —)V(Tocopherol) & bIFENTWE T, DM 7 20— )b L FERE
DIATNVTHLEEE NI 7 20— IV ¥ I VEFEROVEOT, EH,
fLHES, ih, R L, BIROEHR, REOHR, Eamny oAtk
HIELTIECHHENTOET I IVDOREESTENLSWARATL X

577

ST, FERRd - a — P27 20— VR KBTI CRE T L7z, D
HEFIL T HETA5 nme BT D45 nmTT DS, WEODPDOFEREd—a — b

T = VTR ET ok T2 E 2 5L E 5 (Figure 7)o

Figure 6 SZ-100

Reaclout No.41 September 2013

101



olumn
a5 A

KT [#] OKXZSZEHBEM

102 | Reccloul No.41 September 2013

Figure 7 Eefgd-a-b27 1/ —ILORFEDT

fJLD
EEfSd-a- b7 T O—ILDODFHEE
(g 1 7 —ERER Wikipedia))

%5 fEfEd—a — b7 =/ —V10% LR (FEEELG mPs - o): (Z—HA 7—F - 7 I 7Lk
KB TR

wIAIOMRDKEE

a4 FEIZBEZ] nmA2 5100 nmDO K E S & Fok1-C, SBEEHEMEET
RS SN, LB A B L\, 75 VR, FU VBRI Rl
MR F O TR L 9. $lauf Fid, 100 nmBLU T o8t/ ki
TN GBI 7B RO T WlFORau A Fid, A=
TCFENSTHER L E 3 HITRIOMEHERL KM AL Z 5T LI2LD, EEOK T
FoPauf PG5l el TEE T, REIIET TEMiZ L, 7IARRREE
wlEo72Y), mItEMEZFIH L TR RO Z R 720 LCREllL
TWET, F /T THLHEauf FIIMoWEIZIE RSNk, &
S, BRI R SO T, BIBCHAT R GERENEA >~ 7)o _—Z &, FEHA
EICHWET, KBRS v —, FUEANI 72 H0E)L BT
SNTVWET,

Figure 8 $RI04 KDRTFENH



T, AF T S Rau A FERENE LR ERLET.
SEIEETRI25 nmAESNFE L7270 25 mmdD1/10000, E£5121/1000& )
K&, b HAAHIZIERZ VRT3 (Figure 8)o

*6 IR SN IBAES AR, ABENEE) S 2 HR
®7 LR DPHALL TOBEAE R SN STE L, HoMEs R 2R

I E O IR K EINZ 5 &, R0 BT CER KBRS R F
T, BRE TH 5 A3 NaCDIE, KICHET 2 LEF A7 — NV ThBHNaf A >,
CHUFTANETEHL TEITLD, FiFLLTEORESZMET LI LIX
LS F3, — T, WS TOREHERL CTKICET THREL TV E
FTOT, 5T ARXF—F—DRTELTHET LI ENTEE T, D
FHGTHHLAZO—A(T aki), 7 Va—A(T o) 7007 b—A(F
B A A L7- O T, Aok, HIREZA L, BIENL Vol
HIZET B L) T B E A R ->TBY), AL L LKA S
ncwnEd,

FEROWE T E LCL nmBU T ORFEDESNE L7z, ZAUE
IZIFTORESEEZONTT 15 FoC, METEETH 2RO LS %
HEELTWIET,

Z 70— ZDHFiEE
(8 7Y —ERER Wikipedia))

CZTIE, WELRE RIS 72012, 40% &) iR EETHIE L £ L7278, &ed
e EORERBIEISHEBEILET Y 72, MELRRmE L, FEillT35
mPa - s™C L7z IRIZAZ 01— 240%KIERORER A 7R L £ 9 (Figure 9)

*8 1 KOKEE #09mPa - s FFOKEE 2~4mPa - s

(%)

o
<

Frequency
-
T

0.2 1 10 100 1000 8000

Diarmeter (nm)

Figure 9 ZX70—XD¥FENH

HORIBA Technical Reports

20— XDER
(Higa - 71 —ERZEH#Wikipedial)

No.41 September 2013

103



KT (8] OKE S %D BEM

olumn
ag A

104 | Recicloul No.41 September 2013

BFHUIC

CTTUCET- X9, BICRZ 2/ E R a—e—»56, BIZZRZRWwESY
IVRHEOR DT THS, R ESATMEDONRIZ ) T3, &, 3
O, ¥ T Iy A, AV - BRL AbkER, BRAR, SRR, > T
yoay—il ZFLENDRH ) FTHAN, ZNOOSEITR TR 5461
NI L T F o TIUIE ISR TR % 52 C & 5 )7 i i
%, FEFICEE LRI L V25 TL L)

Hrh 1

Satoru TANAKA

RSt I e
EEAT 7T 27 b

AE BF

Satoko ISHIHARA

Rt i e
EHEART BT 2 7 b

&% mF

Yoko SHINOZAKI

et 0 e

BABSAES 7 7V r—3 a vR%sty ¥ —
(I = NE R

KR mF

Kyoko MITSUNARI

RIS IR B ERT

BRI 7 7)) r—v a vRsEE Y & —
BHf - R 5

XA #H

Makoto OHISHI

RAEHE i AR

BISSAEE 7 7)) r— a YRSty & —
e G




Topics

FPEYZ A

JCRIZE Z oA U 7= i ET Al 28

Measuring Instruments based on Optical Methods

XL DI

WARICET ARk 4 @ e llE T ATHEE LCid, BEALEHE &OBHIE D2
OPREM TR TH 5, B TR L-BLALFIEERIIT & HE, 4
[ZHORIBAZ )V — 7534 DHGiE 2 e L 72 AR S HIEAT 2 D W TR

%o

WARFHAOPER G & LT, AR 2R L T2 B O, HAICHE
FTBRUERA & IR, BEE, KA &0 5o JEITIZERIVE, WTHE,
PRI, ARG E058 575, JIZ X 2 ARG TR ST A AR AR EHE
ERGIE) DL, THRIBSERH TV DN VETH Lo ZIUIKAHRIL
HZIFEALEEBSERVDLTH L. AaTIOEAEEE, HOGHE, #

GLIHE, ToGilE, ZFothoilllEndoi2

L THIINT S o WINOTERD,

GG, IFBIRD TR AR TH %o 7272 HMIZ X o TUE, EXIIS
AL R A THES 256055,

I X BEETIE, HRYIZ@E L 724
ERFETHET 25HEHL V0 20
RN TH LA LT s
~BT ) THEGED DD FHS
NHINT A= ZHH, PET 58T
A= BEHBZ D EITHEFICAR
WHETHD, LEA>TIODI8T
A= DHEHES B a1 Y
LM EEE AN D H—)k R CllE
TLGENL L, BRDIST A—F
2HET DA THEENE, $4b
Lot 2 o THIER T 554
A%\ HORIBAZ V— 7T, LU
L oFi A EDHE, Table 112
T & B E & TS L 7 kg
=B AL T b,

Table 1 HORIBAY )L— 7 DIRIE % ICH U 734

SHAIE G (MK & DFRISERC)

L —Rk
Isse1t YOKOYAMA
Z =l /N =5
Kimihiko ARIMOTO
2H g
Shun KURODA
=ik STX
Ryota KOSAKA

BER R Al K DRE Y BESS
PG BRI %5 &L BHE
GRA) MEARRE | 2aE %5 - EMCED | A%

GRA) HAFSEE | WRAE %5 - EMCED | BHE S
KB a Y WA %5 TR &L H¥%
BEBERE WK - BREE | TR BV (HRE) | B—EE
WA RE RS 251 &L BgE
BE #E - BEEE | TH &L BgE
mF - gEAE | T8 &L BgE
HFE : -
AR TR &L BRE
RS BYE RS RIE 5T/ &L BRE
Kb U hilE SR SEFS B BwE
FEHEERRE SR %54 EFRS | 5L Pk
Kep B RS SEFS L, BHE
RAREEA 4 BE | BET S XIRILE | TR &L Dk
feE e BIE g &L B—HE

(DE—FREBVTVEHDTHY I7L AL EDBNTHIERESTVEHDDHH D,
1 D EAXIREFIAL AR 5B
*2 BRILFEEFIALAIRRLH 5
*3: BERREMALLAIMRGHD

Readoul No.41 September 2013

105




opics e p S )
FEY 2R ‘ JCRITE % RS A U 7= Atk Bl Es

HOGHE

T ARLEE fii

KEF/INILR
Q KEF
HEE

Csts7 L%
e

el

AL

Figure 1 =YtFHamAlERE G

106 | Recicloul No.41 September 2013

BERRAE

L F- OFHAEIREEC B 2 T AV ¥ —BEIRREH, UG, 87 2% K
MLy 2 EE LR Th Lo HOLLIWENOE T AT AN F =% 2T
(BhE2IRRE), B it L TRV ZERIRETH L —EIHIREIZ L5720,
FECIRAEIC R BRBRIC
IZENEL B BDT, HHIZZT o7 DWELIVEVEREE LTl E
ﬂ% AEHZ OV A E 4T A Ldtid 7 B ~$10~ 1 7 a o

EHHEIEF) THIEL, FORIEBEOUE 2 EeHF iz v
(Flgure 1), IhERNEAER L TH LA EIEL Bt B EE %5,
HOGENE R 2 [H5%E LR EE L EA S5 2 EIC Lo TR LN A 500
ARY MVRHREARY MU, Bk R FE LaotBlillk EE e h s€ 5
LI Lo TIEONLHIERE ARY MV EHIEANRT MV EMES, WE %
A THOLGHIE &) (Figure 2)o

W20 % &, O ANF—IZHEEIEN

IRIEKPOBRFRRDERE

HOU TR I CERBEK R OB AT O & LS T3 5 2 &8
T& Do IBHAERWIZZOREDE N L) FFEDH LAY MV EFOMH
BEH3d DT, FEEDRIE 2 BRE K 7OVARIZHRE], i S z80t A
A7 MVENZEE L, <SR, vl E, zlc 3otmeEs >
Oy M5 (BRJCHDEHE, Excitation-Emission Matrix). ZAUIZ &0 Bk
B EN LB OB A R ZNREICILIRT 5 2 &A3TE, BEKHho
BB ORI T, ZOKROPUKHRLKIFIZET A1EHREE 2
EDTED KFIC
L 2R OEA Y ORI (E L AR F) %22 2 THIHSN TV A ke &
DIZTBIR N2 &0,

LIS AL T B[ 3G 6EE Aqualog & SIRTTHIGIEES

XD R SFE O EF IR R E BV SN2 02965

ﬁ(;) Fetp ke

AEAT CI:,

PR
(HEZNY MVBIER)

ag 1
BhiE -~

O-f-{_ -0
P HEtev
(BhEE XX NIVEIEH)
Figure 2 SYtnFAITEEES




HORIBA Technical Reports

HIEFRT Ch %o T O A Figure 3, 5 HH A Figure 412779 il
oA BRFEBAEI G L, S OMBRAEOFEG(HOL L Bh) % Sifi#s T
W %0 BAFIRED B B LR FRAINE DA BLE SN L Z L ZFIHL T
W5 o BRI, BRFBAIEILHECZ RN 2 £ 365 328, KA
AR L 7RI PR AN %8 L TR A L F — 2RI L, 2 Of
B, BT D L) FEIEHE(Emission quenching) &) BRAH
N5 e SN FEWE DA 5 L 5 FFamid <
B DT, TOFICHF e MAHZEMANE THlE L CE
FHRFEEZEHL TV, 203 E Aviz i,
BEALFE WU LR, R—Surs 7Rk | k(
L L CEBIE &2 I\ R FAR AR D AR D A THRYIG ll
TEX, EREMISDISEES R, RIERKEEC ) 7 b
MY E SR DB 5o

FRE (FEE)

HPHTERAIE

rd

; BT 5 5 BADRERT
liexp (—t/T1)
! \ ARAEST A
%

SitkiHiER

SR
(FEBLED)

VI 7L o ARE
(F7ELED)

ER SRR
Figure 3 AFMFRAITEREDIRHED

1 II'I\". ‘fﬁi' FHHELED/ NIV R 3T

RN B WIEE ORI
loexp (—1/To)
HEAFD o BV

A OGN KB, KT, V) v EOMICE F
NG ZHE ST B ENTEL, e RS,
MRS AL T 5 2 LI X o THRENSBS0H A
XeT ¥ TOEINCE G L, SO55 T35 AH G MET 52 & CThediig
BErEmT o WEHHIZ0~1%% ETH S,

HELENE

TR 720, EATHINEZE R HBREHELL V) HELC - TR E
AL ED L WG E 2 BERELE DY, 209 BEDEE LY /S A
ADRLFA & B ICOWENE— KL A ) — L, DR EFELL Lo
A ZDRANZ X BIEOBENL I —HIELE LT b %o BIELIC X o Tk
BRI Y& 2 IFHIERGELE MO, T~ LA &8 AU %o

A EAIE

THEFKDOEBEDOESVERTHAE L THF) BEE AL EN]IS
KOLOLZED BN TS WEEZFHIT 2 4L LT, — MR RE L
i, BB EEED SV SNS Z £ %\, HORIBAZ V— 7 D&
FHATE DR A Jfedafi 2 72 E B GEEL G AR L T b, S 5ICFigure
5128 T LI E L C2HDLEDZE vy, Mit#sDUIGIEL1IA S 0iE 8
T ETERL2H 5 DOFLELG(L A ) —BLELG F 7213 I —HELDE) 22 L, M
FD2ALIFLIA 5 OFGELYEEEIFEL2A 5 0iE@ 2 HIE L T b, K5
WRHE)T A /83— THRIEFT 2 REH>T0BD, kD XH1221y FoFEi#E
TERELGHIE R AT 2 2 L1280, BIBEROHEN, SLEOHN - tEH
SRZZENIC K D ISERRAE R L T o AIEDIEREYRL L LT, 4 v, &
WYY, PSLER)AFLYFTv 7 ) EHWAIEIZEY, ZREh, I
1) > (0~5008), RV~ v %R (0~10005), PSL&E (0~1005) TD

Figure 4 ATFEMFRAITEEDITERE

Dz St T1 S2 1

Qi

Figure 5 BESTOARHER

LZQ

Readoul No.41 September 2013

107



opics

e ‘ SR % SR U 7 RS

108

Readoul No.41 September 2013

B IS TRE T %0
R EAIE

BT ATAIERE L, HORIBAZ V—7OFHEGE OV EDTH S, L —
FEHT - WL (I =D 2 HIE RS L TV A REEDS A, KA E
PHIZ0.01 £m~5000 um T 5 MIER G OB R E HAR (G HUEIZ s
FTHET DAL D, FE R 2 NOFHEIZEHDIALCMPAT ) —D
LI BEMROMERRECREREIIR TH 2B S HIERN R Th 5, il
JAHBIE 2 M B 3 2% E b B 1), K FAEHIE #FHIZ0.0003 um~8 um
TH b,

WG 7E
AR E A2 TR/ 8T A= L LT

A(4)=logwlIo(4)/I(1)]
Io(A): NBGEE  I1(4): BdaE 1 kR

TERINDWICEAL) DB %,
Lambert-BeerHIllZ ZAUZ, WHEEEIZLL T O X9 2Bl TR NS,

A(l)=a(4)LC
a(4)WoetRE L sl itisl O alRHRE

BEOFEBETIIAFOCE (1) ZEZNSL Z EHWEETH Y, L2 Y0
ZARELCHRESEZMNEL) 77 Ly AT L (1) TRIBT 23568708
2o (1) &I (4) DENRGF RO FAHRR 2 &5, FEROARTIE,
WRE L

A(4)=logl I.(4)/I(1)]+k(1)

TEREN Do T THIIE L (A)1F, SR 225 R0 M58 0 RV D T B
KBEVDB AT EEIZA (L) =08%B X MEZED D WHEA (1)1
R8T A= THLHOIE, 1)EE VL RIZIE S 5, 2) 3R
HBIS %, 3)FEDRRHN L LBV D o726k (1) 2 HWH$HZETEH)
HHRZITHHT LN TES, DIFUIZH S,

ER=EAE

HORIBAZ )V —7"Cld, PHEARHE 7 04 2R K v M7 Ox
ARLy F 2 77O ATHDON LIS EN T B (I~ 4 FEE)
DIREXWET HHEEL LT, FRAGERREE=I 2T F v T LT
B9 AR Lo TZEALTRINENTL 9 720, SEIEEEHIEIC



HORIBA Technical Reports

HYoTNSYTFLI AT~
IR tl

EARMETH D, —7, Fidsk
AR R AT ARAN BRI T UL E 128 L
TREZOWINE DD LD L\ I
7o, SRHV EARSIRGes  NBTITET Lo

Y TIVAIE
iz HwCTwb, LarL, 20
FHIETIE, O-H, N-H, C-H, S-H
72 EDERERE O S RIRE) R H AL
TREPIC L BRI HEHEZE 7 >
THYY, BOBEA ()7 EH K
BOEEIZEMIZIEIT 5 L
ZLambert-BeerlllZfE ) d DI
FEAER, 2 TASRRIE
VEZE LB R TOMILEE A
7 MR G SERERITICED, IBEEZHET L T\ 5, Figure BIC3EIE
FEE =8 RO— Bl %R s 3w & LT, NHs+H,0,, HCl+
H.0,, H.SO4+H20,, HF +NHLF, HF +Ho.SiFs, HF + HNOs+H,SiFs, KOH
+IPA+K:SIOs% ED3dD B0 Ag RIS N TV B[ R € = 4 CS-
100Z J(ZEH #ith) b TS 7272 & 720,

Figure 6 ZEREEET=2DIFER

BEA Y EIE

AR DOPGHNSNDLT VEZT - BEALK TR AR RN - WL
KFRBBEORDNIZ, T2, LY A MRRITH SN A HEE - MR bk
HKEBORD NI, BRFEEMOD R WEER & L CTH Y Y IRDMEDN D60
%o KHIF A TERF260 nmAH T IR % F50728, 254 nmlZHERE % FF
DOIKIRT VT TRIELCHETE Do YV VIBREE=F DL VIR HIEH
PHIZ0~40 mg/L72 & CTdh %o

ke ) HAIE

BB 7 O AT SN A MK OAFEI I A 7 3SR AT
SNBD, TNTIIBREL ENWI ) 7 (SiIO8M ) iEZRHIET L2 L1, #
FRDKBEE D,

DOHEZSE, VIABEINDBHKICE) T T ROEREMZ, SIS
L5 TCTELER) T TV 7N —EMHEN L ERIN TR 2 RE L, Z
DOWHENH ) higEEr BT 255 TH D, WEL »2130~20 ug/L
(SIOuSE) 2 & T b,

RS EMERE

19804F I 2B S 7B BB X0, PASHIIIR CRETE, 9, WH
W) DX RFZEE L, ARIEHEWEOIRED—2 & L TILAMBR K
= (COD) ZillI7E L 21 U7 572\ CODDREEHERIE FHT M EL TH Y
AEIZHAR 2 29 A 720, MBIMEZ FERES 5 2 L 2 Rt ICHEIUVRTO A

[EEe

K5VAIER
TIVFF v 2 RIVIRHESE

EFRSVEIZE R
TIVFF v 2 RIVIRESE

Readoul No.41 September 2013

109



opics
Py 7R

‘ FRE 2 IR U - FEHRIES

110 | Reccloul No.41 September 2013

LIRS T WS, HORIBAZ WV — 7 O SRANI % FI T L 72 G5
BIESEEIR, PR DSE CTE L LI VERERH TR RS
HoTBY, TA/5—FLiEtRaE, RIS X 2 @EMIERAEDIERL, Hho
O EWHEKBIS TOMTIC LB LB ETH A, IR > 7T, %
AtE 254 nm#fifE, WHEE L T546 nmiERRAME DL TV 5,

ZDMDOFEIZ L B HE
ICPEI2 A

ICPEHsr a2 (Inductivity coupled plasma atomic/optical
emission spectrometry=ICP-AES/OES)iZ, 7000~10000K®O7 VI >
FAEEEE LCHERAL, SRICLERT Y TV e 7T AIEAT
%2 ETIHREA DAY VeSS, TOFENEEDSTCROMREE
KOBLEBETH D, SRR DR TIEEART MV EGHTHIELT,
BLEEEOTCRZMET HZ LDV TE b WMAETIZEENLHMESE A
T IREORIER SV TE %,

BHYIZ

Pk, w0, §EL, Wt L, SeERFIH L7282 0 Lz, sotFmete s
THELN DN TRHEEL, Kok L ToWE2FM LD TH D, —
i, G SN B 5 E TR T3k & ) DU Bh 2 FIH L 72
bDOTHD, 2O EITFRA IS O 4 DR A FKBRICFIH L 721k
FHIEEZ T A 2y T LT 5. %D BREROIIZERE I A MI&RLD
BMERMA LT T a2y,

[1] D.V.OCornnor and D.Phillips:“F/ - ¥ IfbHGllsE & fHFTE", 4t >~ & — (1988)

[2] frEEEIE Readout(HORIBA technical report), 40, 69(2013)

[3] #EL—m, 7y N7 O RIBDIIEET =5, LT, 12, 22(2008)

[4] Donald A. Burns, Emil W. Ciurczak: Handbook of Near-Infrared Analysis, 391(1992)

[5] EwE, AR AR, [V B2 H X OEEH D E (OPSA-150) DB
5, Bl o X 7 A 11, 2/3, 109(2006)

[6] KuEFHEL, Readout(HORIBA technical report), 27, 34 (2003)



HORIBA Technical Reports

B —Bk

Issei YOKOYAMA

lr SaVee W TR R (T

BASSAE 77V 5 —va VER Y ¥ —
AR BA 5558

AT r—

RSN

Kimihiko ARIMOTO
RS SRR
PR At 5 —
HEBRREHED

£H 12

Shun KURODA

Bt I 35 S ERT

BISSAREE 770 r— a VRsstE Y & —
TARETHRI B 380

=R 5EX

Ryota KOSAKA

MRt I e

BASSAES 77 ) r—2 a V%St v ¥ —
AR TR B 56 5

Readout No.41 September 2013

111



AT

Topics

" P
&2[B|HORIBA Group IP World Cup )
Gold Award S E =& DA N’

IP World Cup

TOP of Premium IP
will be selected!!

Figure 1 HORIBA Group IP World Cup

Figure 2 Gold AwardhA7 4 —(DEEE

112 | Recdoul No.41 September 2013

HORIBA Y )V — 7 THE F h /=82 DIRAIRY 4 £l O RNRY B (3 B DHEE
NEB->TE 1z HBIRE ZDRE - 2B EHAHORIBAT 5> KD
B LEERTH'Y), HORIBA Group IP World Cup (Figure 1)i, HORIBA
Group is One CompanyDIEHDH &, FHEEFE5| ¢ 23407 - MPME%E
HORIBAY I —T & TEE L, R DMEDEIRE|& 4 244 - FAORIE
DEIHEISICEMHL TV ZEEBE E L TAIER S/,

£52EIHORIBA Group IP World Cup®' T2, 84 %# & EHORIBAY IL—7
DREFEMSE D S15EDIEEN H - 7= 2013F3F22HIZ5E2EHORIBA
Group IP World CupMiIRER D TThh, XSt IESEMERRD[ Transient
EGR ratio analyzer GE#EGRZ2#Et) |7 Gold Award%=E U 7= (Figure
2, 4)o HORIBAZ V=7 %R T BH4fi & L TIT ISR T 2,

Gold Award=E =4+ Transient EGR ratio analyzer GE#EGRZ A H51) |
IFLLTOHEATEE ATV D,

*1: 82ETIE, 2011FE7R1H,? 5201256 B30HDMICEIE, HiFE, FRYER, 1537885, &
IRABREEZTE L L EOMMBEENREL TV,

EGR S ORIEEER L & B /N LS LTR80T

RS FEER Y A7 A (EGRY AT 1) % A L7ZPAERIIC BT DEGRE, 7
Y, FEED OO AR R EFIERE D BB E DL H
T 5729012, EGRERIEEEIZBIT AW AMCOEE B L UHERMICO IR EE
=HEL, ZOMEMED ST ORI L > TEHT 2 HENRHS N T 5,
[CO:2)ine=[CO2)ams
R L 03— [COMm

EGR : EGR¥*

[CO2 )i - WEMDCOERE (vol%)

[CO2)em * HEEMDCOE (vol%)

[CO2Jams * T AFTZ (KRS FDCOEEEE (vol %)

D& ENERIL, COMBEEDIRKIFN LD THRELR PR T L7280, 7))
T34 o SCOMMENIE S F TOERICKREEREZ T, Y VT A%




HORIBA Technical Reports

BT 5 EICL Tz LOLEDD, TOWRRD Y ZAT LTI, BED7:
DD —FRFDIZODREN WL %5720, ZEIKELT 57215 Th
Y TIWRA Y M SCOLMTEHE TORE RN EL 2> THEDILE
HEDTEL o Tz 2D 7280, WARMDCOMIE N & HER MO COLMIE
EOMTIT vy MERENFEAE LT R, MERBEICERE L 13
THENH o7 T2, BREBOBIIHEH SN E K5 HIZ T AR DCO05E T
A THIERAZTIZBI TV MELFAEL TV,

CORERFAM T LT, AIRSEH SR T, COHEEEMIET 55
Hiat& LT, CO, COs HoOZF N2 NN COIEIRINE 2 HI5E L,
Z DAERI ARG T 7 & ONKR G AL B IE & 7 L CCOB LU COLEE
BT B I BRI AT e 2 -V CTW A DT, K& & AT
A (Wet# A) THREE L CCOMERCOEEZHT LI LN TED, &5
2, Y IVEAL Y IO E TOETEERL THEZEZIEL TV
DT, TN L DCOFEEDREIRED A U1\, 72, WEED L\ ITHE
REOY VT IWARA Y " HCOMEFHEZR TH LI AGHTEHIE S
FTCOWTKEAT A v BIUHFXEA T 1~ FICBRIESRR FL 2 2 EDKS
PR EARREAS— U 720, ZOTMRE T R TE, InE A 1T
&% (Figure 3), 2R, FIREHOPES B LOREADCOHREL M TP«
Y NRELR KIS TE, EGREOMEFEZ M L35 LD ERICR 5,
I/ MBERELTEXLI L, 0837 MEREREALICES$T55 2, H
YTV EENELLTELIEDNORY TREEZ/NELTELRE, AANY
U RAETE S, I, HAIIEEL 1727200 Tld, aEhicsnT
Tl 4 DT OFEE L AHENHE US55, REAMClE, HETOMmEED
ALV B ELREL TWADOT, ZORER AL L CHlERsE %
R TE D,

4¥FE2009-295710
=N KBS EH B

HORIFA ¥

~ :
¥ lorethe W e 4

Figure 4 ZEEHEZHEAT

ey y@g’ﬁ
# 2 HHE

Figure 3 EGR=RBITFLEE DBIAE

Readoul No.41 September 2013

113



HORIBA World-Wide Network

HORIBA, Ltd.

2, Miyanohigashi-cho, Kisshoin, Minami-ku,

Kyoto 601-8510

Phone : (81)75-313-8121 Fax: (81)75-321-8312

HORIBA Advanced Techno Co., Ltd.

31, Miyanonishi-cho Kisshoin, Minami-ku,

Kyoto 601-8306

Phone : (81)75-321-7184 Fax : (81)75-321-7291

HORIBA STEC, Co., Ltd.

11-5, Kamitoba Hokodate-cho, Minami-ku,

Kyoto 601-8116

Phone : (81)75-693-2300 Fax : (81)75-693-2350
Aso Factory
Torikokogyodanchi, 358-11, Koumaibata, Toriko,
Nishihara-mura, Aso-gun, Kumamoto, 861-2401
Phone : (81)96-279-2921 Fax : (81)96-279-3364

HORIBA TECHNO SERVICE Co., Ltd.

2, Miyanohigashi-cho, Kisshoin, Minami-ku,

Kyoto 601-8305

Phone : (81)75-325-5291 Fax : (81)75-315-9972

BRAZIL

HORIBA Instruments Brazil, Ltda

Avenida das Nacoes Unidas, 21.735 PT QD 17,
Jurubatuba, Sao Paulo 04795-100

Phone : (55)11-55-45-1500 Fax : (55)11-55-45-1570
TCA/HORIBA Sistema de Testes Automotivos Ltda.
Rua Goias 191 Vila Oriental, Diadema, Sao Paulo,
09941-690

Phone : (565)11-4224-0200  Fax : (565)11-4227-3133

CANADA

HORIBA Canada, Inc.

Unit102, 5555 North Service Road Burlington,
Ontario, L7L 5H7

Phone : (1)905-335-0234 Fax : (1)905-331-2362

HORIBA Instruments Corporated
9755 Research Drive, Irvine, CA 92618
Phone : (1)949-250-4811 Fax : (1)949-250-0924

HORIBA International Incorporation

9755 Research Drive, Irvine, CA 92618

Phone : (1)949-250-4811 Fax : (1)949-250-0924
Albany Office
58 Clifton Country Road, Clifton Park, NY 12065
Phone : (1)-518-331-1371
Alvin TX Office
5318 West Farm to Market 517 Road, Alvin, TX 77511
Phone : (1)-281-482-4334
Austin Office
9701 Dessau Road, Suite 605, Austin, TX 78754
Phone : (1)512-836-9560  Fax: (1)512-836-8054
Chicago Office
1725 Roosevelt Road #115, West Chicago, IL
90185
Phone : (1)630-562-2298
Edison Office
3880 Park Avenue, Edison, NJ 08820
Phone : (1)732-494-8660  Fax: (1)732-549-5125
Houston Office
240 Springhill Drive, Suite 410, Spring, TX 77386
Phone : (1)281-367-7422  Fax: (1)281-367-7423
Irvine South Office
34 Bunsen Drive, Irvine, CA 92618
Phone : (1)949-453-0500  Fax : (1)949-453-0600
New Hampshire Office
315 Derry Road, Suite 13 Hudson, NH 03051
Phone : (1)603-886-4167  Fax : (1)603-886-4267
Portland Office
10110 South West Nimbus Avenue, Suite B-11,
Portland, OR 97223
Phone : (1)503-624-9767
Reno Office
605 Spice Island Drive, #5, Sparks, NV 89431
Phone : (1)775-358-2332  Fax: (1)775-358-0434
Santa Clara Office
3265 Scott Boulevard.Santa Clara, CA 95054
Phone : (1)408-730-4772  Fax: (1)408-730-8975
AnnArbor Facility
5900 Hines Drive, Ann Arbor, MI 48108
Phone : (1)734-213-6555  Fax: (1)734-213-6525
Troy Facility
2890 John R Road, Troy, MI 48083
Phone : (1)248-689-9000  Fax : (1)248-689-8578

Fax : (1)630-562-2324

Fax : (1)503-968-3236
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AUSTRIA

HORIBA (Austria) GmbH

Kaplan Strasse 5, A-3430 Tulln

Phone : (43)2272-65225 Fax : (43)2272-65230

BELGIUM
HORIBA ABX SAS
Belgium Office
Luchthavenlei 7A, 2100 Deurne
Phone : (32)3-281-49-08 Fax : (32)3-281-65-04

HORIBA Czech
Prague Office
Petrohradska 13, 10100 Praha 10
Phone : (420)2-7174-6480 Fax : (420)2-7174-7064
Olomouc Factory
Zeleznicni 512/7, 772 00 Olomouc
Phone : (420)588-118-365 Fax : (420)585-310-725

HORIBA ABX SAS
Parc Euromédecine, rue du Caduce, BP7290, 34184
Montpellier Cedex 4
Phone : 33(0)4-67-14-15-16 Fax : 33(0)4-67-14-15-17
HORIBA France Sarl
12. Avenue des Tropiques Hightec Sud, 91955
Les Ulis
Phone : (33)1-69-29-96-23  Fax : (33)1-69-29-95-77
Grenoble Office
BUROCLUB 2 Av de Vignate, Gieres 38610
Phone : (33)4-76-63-49-15 Fax : (33)4-76-54-03-99
HORIBA Jobin Yvon SAS
16-18, rue du Canal, 91165 Longjumeau Cedex
Phone : (33)1-64-54-13-00 Fax : (33)1-69-09-07-21
Villeneuve d’Ascq Office
231 rue de Lille, 59650 Villeneuve d’Ascq
Phone : (33)3-20-59-18-00 Fax : (33)3-20-59-18-08
HORIBA Europe Research Center
Avenue de la Vauve - Passage Jobin Yvon CS
45002 - 91120 Palaiseau
Phone : (33)1-69-74-72-00 Fax : (33)1-69-31-32-20

GERMANY

HORIBA Europe Automation Division GmbH
Zabergaeu Strasse 3, 73765 Neuhausen

Phone : (49)7158-933-300  Fax : (49)7158-933-399

HORIBA Europe GmbH
Hans Mess Strasse 6, 61440 Oberursel
Phone : (49)6172-1396-0 Fax : (49)6172-1373-85
Berlin Office
Fichte Strasse 32, 10967 Berlin
Phone : (49)30-61625581 Fax : (49)30-61625584
Darmstadt Office
Landwehr Strasse 55, 64293, Darmstadt
Phone : (49)6151-5000-0 Fax : (49)6151-5000-3865
Dresden Office
Zuv Wetterwarte 10, Haus 109, 01109 Dresden
Phone : (49)351-8896807 Fax : (49)351-8896808
Hanover Office
Bayern Strasse 29, 30855 Langenhagen
Phone : (49)511-7410-95  Fax: (49)511-7410-53
Korschenbroich Office
Friedrich Ebert Strasse 9-11, 41352 Korschenbroich
Phone : (49)2161-47537-0
Leichlingen Office
Julius Kronenberg Strasse 9, 42799 Leichlingen
Phone : (49)2175-8978-0  Fax : (49)2175-897850
Munich Office
Putsbrunner Strasse 89, 81739 Munich
Phone : (49)89-634970-10 Fax : (49)89-67070-29
Potsdam Office
Dennis Gabor Strasse 2, 14469 Potsdam
Phone : (49)3316-4900-70 Fax : (49)3316-4900-74
Stuttgart Office (Boeblingen)
Haus Klemm Strasse 56, 71034 Boeblingen
Phone : (49)7031-677-9440 Fax : (49)7031-677-9450
Stuttgart Office (Neuhausen)
Zabev Gaeu Strasse 2, 73765 Neuhausen
Phone : (49)7158-933-800 Fax : (49)7158-933-899
Wolfsburg Office
John - F - Kennedy - Allee 64 38444 Wolfsburg
Phone : (49)5361-27648-11 Fax : (49)5361-27648-24
HORIBA Jobin Yvon GmbH
Haupt Strasse. 1* 82008 Unterhaching
Phone : (49)89-46-23-17-0 Fax : (49)89-46-23-17-99
Bensheim Office
Neuhof strasse 9, 64625, Bensheim
Phone : (49)89-62-51-84-750  Fax : (49)89-62-51-84-7520

ITALY

HORIBA Jobin Yvon Srl
Via Luca Gaurico 209, 00143 Roma
Phone : (39)6-51-59-22-1  Fax : (39)6-51-59-43-34
Milano Office
Via Cesare Pavese, 19/21 20090 Opera Millano
Phone : (39)2-57-60-30-50 Fax : (39)2-57-60-08-76
Torino Office
Europalace, Corso, Torino 43/45, 10043 Orbassano, Torino
Phone : (39)11-904-0601 Fax : (39)11-900-0448
HORIBA ABX SAS
Italy Office
Via Le Luca Gaurico 209/211, 00143 Roma
Phone : (39)6-51-59-22-1 Fax : (39)6-51-96-43-34
NETHERLANDS
HORIBA Europe GmbH
Netherlands Office
Science Park Eindhoven, 5080 (Industrial park
“Ekkersrijt") 5692 EA Son
Phone : (31)40-2900240
POLAND
HORIBA ABX Sp. zo. o.
Wal Miedzeszynski 598 - 03 994 Warzsawa
Phone : (48)22-673-2022 Fax : (48)22-673-2026
PORTUGAL
HORIBA ABX SAS
Portugal Office
Alfrapark - Estrada de Alfragide No. 67, Edificio
F - Piso 0 Sul, 2610-008 Amadora
Phone : (35)12-14-72-17-70  Fax : (35)12-14-72-17-89
ROMANIA
HORIBA (Austria) GmbH
Romania Office
Pitesti, B-dul Republicii Nr. 38, Bloc 2 IRTA, Scara A,
Etaj 3, Ap.11 Judetul Arges 110011 Pitesti
Phone : (40)348-807117 Fax : (40)348-807118

Fax : (31)40-2900624

HORIBA OO0
Altufievskoe shosse, 13, building 5, 127106, Moscow
Phone : (7)495-221-87-71 Fax : (7)495-221-87-68

HORIBA ABX SAS
Spain Office
Avenida Caidos de la Division Azul 16, 28016 Madrid
Phone : (34)91-353-30-10 Fax : (34)91-353-30-11
HORIBA Jobin Yvon SAS
Spain Office
PAE Neisa Norte Ed. Il, Avenida Valdelaparra, 27,
28018 Alcobendas Madrid
Phone : (34)91-661-79-87 Fax : (34)91-661-66-58

HORIBA Europe GmbH
Sweden Office (Gotehnburg)
Kaerrlyckegatan 21, 418 78 Gothenburg
Phone : (46)31-644268 Fax : (46)31-644269
Sweden Office (Sodertalje)
Sydhamnsvagen 55-57, 151 38 Sodertalje
Phone : (46)8-550-80701  Fax : (46)8-550-80567
TURKEY
HORIBA Europe GmbH
Istanbul Office
Kayisdagi cd No. 3 Flora Residence Daire 2504
Kucukbakkalkog-Atasehir Istanbul
Phone : (90)216-572-1166 Fax : (90)216-572-1167

HORIBA UK Ltd.
2 Dalston Gardens, Stanmore, Middx HA7 1BQ
Phone : (44)208-204-8142  Fax : (44)208-204-6142
Northampton Office
Kyoto Close, Moulton Park, Northampton, NN3 6FL
Phone : (44)1604-542-500 Fax : (44)1604-542-699
HORIBA Jobin Yvon IBH Ltd.
Skypark 5, level 1, The Clydeway Centre, 45
Finnieston Street, Glasgow G3 8JU
Phone : (44)141-229-67-89 Fax : (44)141-229-67-90
HORIBA Test Automation Ltd.
Evesham House, Whittington Hall, Whittington Road
Worcester, WR5 2ZX

Phone : (44)1905-359359 Fax : (44)1905-359332
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Beijing HORIBA METRON Instruments Co., Ltd.
Chaoyang, Bei Yuan Road 40, Beijing
Phone : (86)10-8492-9402  Fax : (86)10-8492-7216

HORIBA INSTRUMENTS (SHANGHAI) CO., Ltd.
No.200, Taitao Road, Anting Town, Jiading, Shanghai
201814

Phone : (86)21-6952-2835  Fax : (86)21-6952-2823

HORIBA (China) Trading Co., Ltd.
Unit D, 1 Floor, Building A, Synnex International Park,
1068 West Tianshan Road, 200335, Shanghai
Phone : (86)21-6289-6060 Fax : (86)21-6289-5553
Beijing Office
Room 1801, SK Tower, Tower 1, No. 6 Jia, Jianguomenwai
Avenue, Chaoyang, Beijing 100022
Phone : (86)10-8567-9966 Fax : (86)10-8567-9066
Guangzhou Office
Room 1611/1612, Goldlion Digtal Network Center,
138 Tiyu Road East, Guangzhou 510620
Phone : (86)20-3878-1883 Fax : (86)20-3878-1810
Shanghai Service Center
Room 303, No.84, Lane887, Zu-Chong-Zhi Road,
Zhangjiang Hi-tech Park, Shanghai, 201203
Phone : (86)21-5131-7150 Fax : (86)21-5131-7660
Shanghai Technical Center
No.200, Taitao Road, Anting Town, Jiading, Shanghai,
201814
Phone : (86)-21-6289-6060 Fax : (86)-21-6289-5553

(NDIA______________________|
HORIBA India Pre. Ltd.
246, Okhla Industrial Estate, Phase 3, New Delhi,
110020
Phone : (91)11-4669-5001/(91)11-4646-5000
Fax : (91)11-4669-5010/(91)11-4646-5020
Bangalore Office
Kamadhenu, No.17/1 - 32, Bannerghatta Road,
Audugodi, Bangalore - 560030
Phone : (91)80- 22210071
Pune Office
502, 5 Floor, Purushottam Plaza, Baner Road,
Baner, Pune - 411045
Phone : (91)20-40766000 Fax : (91)20-40766010

HORIBA Instruments (Singapore) Pte. Ltd.
Jakarta Office
Menara Bidakara 2 Unit 11-04, JI. Jend. Gatot
Subroto Kav. 71-73, Jakarta Selatan, 12870
Phone : (62)21-2906-9419/(62)21-2906-9420
Fax : (62)21-2906-9421

HORIBA Automotive Test Systems Ltd.
Room #906, World Meridian Venture Centre |, 60-24
Gasan-Dong, Geumcheon-Gu, Seoul, 153-781
Phone : (82)2-562-7706 Fax : (82)2-562-7630

HORIBA KOREA Ltd.
202-501, Bucheon Techno Park, 192,Yakdae-Dong,
Wonmi-Gu, Bucheon Gyunggi-Do, 420-831
Phone : (82)32-621-0100 Fax : (82)32-621-0105
Seoul Office
10, Dogok-Ro 6-Gil, Gangnam-Gu, Seoul, 135-860
Phone : (82)2-753-7911 Fax : (82)2-756-4972
Suwon Office
D2f Hae Sung Building 307-9 Yuljun-Dong
Changan-Gu, Suwon Gyeonggi-Do, 440-825
Phone : (82)31-296-7911  Fax: (82)31-296-7913
Ulsan Office
601, Kaya Building, 193-5, Sinjeong 3 Dong, Nam-Gu,
Ulsan
Phone : (82)52-275-0122  Fax : (82)52-276-0136
HORIBA STEC KOREA, Ltd.
110, Suntech-City, 513-15, Sangdaewon,
Jungwon-Gu, Sungnam, Kyungki-Do
Phone : (82)31-777-2277 Fax : (82)31-777-2288

SINGAPORE

HORIBA Instruments (Singapore) Pte. Ltd.
10, Ubi Crescent, No.05-12 Lobby B Ubi Techpark,
Singapore 408564

Phone : (65)6-745-8300 Fax : (65)6-745-8155

TAIWAN
HORIBA Taiwan, Inc.
3 Floor, No.18, Ln. 676, Zhonghua Road, Zhubei,
Hsinchu 302
Phone : (886)3-656-1160
Tainan Office
1 Floor, No.117, Chenggong Road, Shanhua,
Township Tainan 741
Phone : (886)6-583-4592  Fax : (886)6-583-2409
THAILAND
HORIBA (Thailand) Ltd.
393, 395, 397, 399, 401, 403 Ladyah Road,
Somdejchaopraya, Klongsan, Bangkok 10600
Phone : (66)2-861-59-95 Fax : (66)2-861-52-00
VIETNAM
HORIBA Instruments (Singapore) Pte Ltd.
Hanoi Office
Unit 10, 4 Floor, CMC tower, Duy Tan Street, Dich
Vong Hau Ward, Cau Giay, Hanoi
Phone : (84)4-3795-8552  Fax : (84)4-3795-8553

Fax : (886)3-656-8231
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