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This special edition focuses
on development of analytical
applications. In this edition we
will report on product applications
from HORIBA Group’s scientific
division, as well as JASIS (Japan
Analytical Scientific Instruments
Show) products. We have also
prepared a separate supplement
for newly published papers.

| visited Hokkaido’s Kushiro
Marsh in early autumn. The
sun had just risen, and in the
chill morning air the dew on the
leaves sparkled beautifully. |
stared, momentarily captivated,
wishing in my heart that this
majestic natural marshland be
preserved for all time.
-Photographer Hideo MATSUI-
(Member of NIKA Association
of Photographers)

Name of the book

This book is named "Recdout
in the hope that "the products
and technology we have created
and developed will be read out
and so become widely known".
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Analytical Technique in Wood Preservation

I B

Hiroshi KURISAKI
IR AR 5 -
BRI

REBRRE

AMIFREMEL EICEBNTWVWE LT TELS, FMORERA AR EHFL, WL RFEFB TS &
ZBU T, EREOFRBICFSTIMATHH 5, WL KT, AMfEFEAL W 2REEFESMEETS
P, BREX A7) EEDERNICE > TMES NS &, KM ISR TERATEELE 4 5. AHMRTFLIEIL, B
BRI 7 & AMABANINEEIA L TENBIED SHRETIRMTH Y, A OMMAFHEZELERTSZ
EWTE B, AMRFALIET 34 HESAMEM2HEL TREETEF L SN TEY, SELHFLVIIE
MDA TS N %,

Wood is a material, which is not only excellent in terms of strength but also contributes to conserving the global
environment through sustaining the absorption of carbon dioxide gas in forests, while storing the carbon itself. Carbon so
absorbed remains in wood during its service life, however when wood products are attacked by fungi or termites, they will
become unserviceable in a short span of time. Wood preservative treatment protects wood from such bio-deterioration and
enables prolongation of its service life, by impregnating wood with fungicide and termiticide. In wood preservation, various
instrumental analysis methods have been applied for quality control and further advances in analytical technology are

anticipated.
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Facilities Introduction
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Practical Methods by Micro-Raman Spectrometer and
its Application for Pharmaceutical and Biology
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Micro Raman spectrometer (or Raman microscope) is an analytical instrument
for molecular structure or chemical components under the microscope. It gives
spectra of Raman scattering which involves information of interaction between
sample material and exciration (laser) light This method can be applied to non-
contact measurement of micro-meter spot area of sample without special sample
preparations, under the pressure of atmosphere. To get good results, it is
important to understand the principle and select proper system, attachments,
and data treatments. Expanding Raman application, new hardware and software
especially for Raman imaging has been developed. In pharmaceutical industry,
this technique has been applied to chemacal components and crystalinity
(polmorphy) , and automation systems have been developed to applied to control
the production process and quality control. Recently, in many academic reports,
it applied to biological applications, such as single cell imaging.
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Figure 1 Micro Raman spectrometers (HORIBA Ltd.)
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Figure 2 Raman bands of polyethylene
Their vibration modes are C-C Symmetric (1062.5), C-C
Asymmetric (1128.3), CH2> Wagging(1168.3), CH2 Twisting
(1294.2), Umbrella (residual CHs) (1369.4), CH2> Rocking
(1415.4, 1439.5).
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Figure 3 L-Cystine Raman spectrum in Low frequency region by
LabRAM HR Evolution with ULF (Ultra Low Frequency
module)
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Figure 6 Liquid on sample stage
measured with side illumi-
nation system
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Figure 7 Temperature control stage
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Figure 8 Water Raman spectra in various temperatures Spectra are
in room temperature (Red), O deg (Purple), —20 degree
(Green), —100 degree (Blue), —120 degree(Cyan)

Table 1 Selection of objective lense for the state of samples

Samples Objective
Bulk samples X100
White or clear samples X 50
Powder
colored samples X100
Gass, liquid X 10

Note : These are the standard objective lenses of LanRAM HR evolution
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Figure 9 Variation of silicon Raman band intensity using several
objectives from NA=0.16 to NA=0.90
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Figure 10 Photoluminescence spectra of Silicon Carbide (SiC)Blue
and Green lines are by UVI 74x objective and NUV
objective lens, respectively. The spectra were normalized
at 380nm peaks.
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Figure 11 Depth profiles of five layers polymer film with oil immersion
lens (MPLAPON100X0*)and standard lens (MPLN100X*)by
LabRAM HR Evolution. The model spectra for each layer are
also shown in top figure. * : Model by OLYMPUS
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Figure 14 Effect of spectral resolution on Raman imaging Spectra(a)and (b) correspond to
Raman image (c)and(d), respectively.
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Figure 15 3D confocal Raman imaging
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for the region shown in optical image (b)
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Figure 16 Raman images of diamond(Data Courtesy of M. Mermoux,
LEPMI, Grenoble)

2, 20k, HA B THEGEENTV S, KIZET
BO— WL 2 Fe e 2 L9 56

KL <y ET Y (Figure 17a)
ROERNRA A=V TERTETH %o R ILHE
DAXRYT PVIEDY AT A E T 572 JLT, ¥
TV R2RITCMICELRT L Z LI Y ERENIIT Y E Y
THEZAT) o SOFLEORFRZ IRITHIZET 5, OFHE
RA Y FOH—ZRT M VIEEEHE &R BB o A
N7 MVTH D, D7 v TOUERDOREIFFIZE D 5 34 A
X7 M NVOREIZRILTH D, @~y ¥ ¥ FHBORED
HHEEDRS L, REH SV OMMNDH 55 TLEDE F

N7 PVHBFELND (RSHTOZE G HEEZET %)

4> AF¥ v > =% (Figure 17b)
T = Z WWER I & JM T 5 72012, B EOBEBS D ARy
MV —FEIZHET %0 2RTTDA A=V %45 720121,
AURHIME RN L CEE 2 HTANSER L 2 UE % o 7%
Vo iR L =Y —41%, SAY—AFxr, T720F, V)
YRUAVL R )BT S NS BIHERIZCCD
% EDRRITEIVF F v R U #(MCD) 2 v, #E
DEBPLRE LTI A A=V EGHEDAY v N
MR L TAST A 2 & T, AT MVEIZTEE 2 7517
WA B RE BT 5, 2OTFHEoOREE LT OLIE
LIEARZ MVDEDRA Y b=y Er 7L TH 5
k@I OE, L—Ya R IR A IEICHTR
WHbHI L, KAWFETHAZ L ERI Y by
Y7L CHE FORINE b ESBTF S5,

Reacout No.45 September 2015

29



F

eature Article
TIVr—3av

BT Y O RAEEICL PAEDOKEEEER /N1 FICADEN

(a) Laser Grating
Reyleigh
\\Qter
. / /
/a4 Detector
i / R
AV
/[ o 4/
VAV .. 4 HEEEER
Sample
Spectral image
(b) Laser Grating

Raster scanning
mirror,
Cylindrical lens

Spectral image

(C) 2D array
detector

Spectral image

Tunable
filter

Laser

light irradiation
on whole view

Figure 17 Schematic diagram of Raman imaging system (a) Point
mapping, (b) Line scanning, (c) Global laser illumination
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Figure 18 Raman image of ephedrine polymorph forms
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Figure 19 Raman imaging of ephedrine polymorph forms
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Figure 20 Output example of Particlefinder (a)Mixed particles with
Polystylene beads and tranexamic acid powder were
dispersed on slide glass. (b)Raman spectra of whole
particles detected by Particlefinder (c)Ingredient ratio by
Multivariate Analysis (d)Extracted spectra
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Figure 22 Raman image and spectra of contents of mieroma cell.
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New Application and Recent Development of Particle Size Distribution Analyzer
with Laser Diffraction
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The LA-960 particle size distribution instrument utilizing laser diffraction/
scattering was released in 2013. This measurement method can analyze many
particles simultaneously in a short time, without contact, with high precision, and
with high repeatability. The LA-960 has accessories for several types of samples
such as concentrated slurries, i.e. CMP, water soluble powders such as
pharmaceuticals, agglomerated powders such as magnetic materials and small
volume samples. We would like to discuss the features of the instrument and
accessories in detail. We will also provide actual measurement examples to
illustrate the instrument performance. Recently, the LA-350 particle size
distribution instrument featuring laser diffraction/scattering was also released.
We will discuss the features of the instrument which includes reasonable size
measurement range and high performance in a very compact product.
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Figure 9 30, 40, 50 and 70 nm polystyrene latexes (NIST Standard)
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Bimodal Alumina(WA#2000 : D50=6.2 ym, WA#8000 : D50=1.2 pm)
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[1] EEJE M, Readout(HORIBA technical report), 41, 92(2013)
[21 K.S. Shifrin, et al., Atmos Oceanic Phys., 8, 739(1972).
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Development of Carbon and Sulfur Analyzer at New Model

BEMBFRICEZTN B IR (BBFE - BF - KEKEK - &) 5,

HE B MR OBALPRRADRER L &, EEOMEEIRIC 5 CH» TE
Takahito INOUE BELDMABETH D, ZOHRTixE - MEPAHEE, %Ki - %L E -
» £33y AL EDNFITEER LT VB, AOHTEIE, BES S
5 2254 BIET 5 V), MR R ISR LBTE, BT BEILM A X MREL ST
Akihiro HIRANO HbWBETHD, CORTHEZERL, EEEAMEEZRBEL, 1—HI(C

VR TVHERERESNREZFAEL o AE TR, Th5E2XIRT
370 DEBES, FVPTVA L2 —T1-ALEFREFELTT
TVr—2a &80T %,

Gaseous elements (Oxygen, Nitrogen, Hydrogen / Carbon, Sulfur) analysis
methods contained in the various materials, composite materials, in improving
the quality of products, are important in recent years of material development.
Carbon and Sulfur analysis method among them, are widely used in areas such
as Iron and steel and non-ferrous metals and ceramics. This analytical method,
since it is a stream of Oxygen combustion method, it is also necessary
equipment maintenance such as removal of the Oxide dust generated. Reduces
the maintenance frequency, we have developed a new easy-to-use Carbon-
Sulfur analyzer to the user who followed the system basic performance. In this
issue, a mechanism part for achieving them, mainly introduced to application
features such as intuitive interface.

LIS Throle INLBMEIEI NS OERERTLDOTH b,

EMIA-Prold, Q> 7547 455 v AL EEIZHZ
7 A ( CEFOKFERE - WE)SW N, B AT EICEREBVTHEL . URTOEETIE, Bk
HHADHE i TEZEMER CADET, LVIEHK  FEVIET LY A NDw, $725 X bAOT ARHE -

IZ, iV)lﬂL SEATH L) MR TR TE 7, %ﬁ z D7D B ENHIETA Y T F V ADRLETH -
BT, FESHUORIENE 380 L 721978412 720 EMIA-Expertld, -Pro®#REICINZ T, X V) Ek5E %

%%ﬁ%ﬁib%é%xf,Wﬁ%ﬁtoﬁm%iLba AT R EIT S 720 ORRE R BIN LA BB N9 5 Bk % i
TLEE, £I3Iv 7 AR EOHEIZBNT, ZhHATA 7SI BRE LR ETH L™ (Figure 1),
BRI TOH Y, ERGTHH L7720, ZOWREH
P iZppm2 551+ % (m/m) 5 L H L, £72, H
& - HIZE LS T RO M E 2 MRS 5720, AR
@ﬂﬁ#&éﬂfw%o;@mﬁ%ﬁﬁfﬁé\ﬁ$&
ML RV ITEI NS SITEBEBIIBNT, =20
TN D D o —DITIEHE) 72 1 FE #E%‘Lf\_ 9 2 TR
GHZEDOLDIZH M AR T 2b0THD, 99—
F =T S N D RS A b CTRREL - BRI
LTWDTHh D,

&

Slnl e FE - BT E (EMIA-20) # %S - #8508 Figure 1 %B41E
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HARB AT EDRE LR

H AT, SR E 1 Lo & T 5 &mAEHT IS
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Table 1), EimABEIC L D, MEHIE TN A KE - B
HALEN, FNEN_BRILHE (——ER1LicE), %

prvy EED)
%38 ERTY)
FEkER TiEE
- REEE ERF
€73V R itk Ny
—— T
C+0—
C+0.~(C0y or (CO) N’@D
540G oad pCD

i He/ArREIR

£33y P 2
BoF : B |

EMIAY Y —X (C - S&t) EMGA/U —ZX (0O*N- H;.‘I')

MEBESHCT : T H 2 BESFC
BT B EIEST AT B ECEoT
HEEMmEET HEERBE YT
A & R &

Figure 2 EMIA, EMGARR & & U4a

L & L Ci S D, Sl LA AL, #fE 2 R FIC
L0, IEGHORIVERR M ERAE S, FNENO T R E
FEICEWEND, ZOREZHEA - BE L, REICHEE
BEOEDFICCRE - MEBRELHLILOTH S

CO,| CO | SO, | H.0 CO,| CcOo | SO,

=RERHE

piif- Yl
FEFBBLTRIHR
1 BT itid
T4 D
FxUTFHZ(0,) — A ( [)
3 L/min -
§ BEH,O%
)UC/ . o ‘/n.§§'|'
Xy UTHR — AAN=Z 74>
ERER BBV R

Figure 3 [RIiE

R

BRI (W, SnZ) I

SRR THIFEI & SRR

#I20MHz
[

| 4 Vic
E%%%%J
=A /EZ B

A & BOERE]
BRI PR

HARE

Figure 4 SREHEMEARX

E#RL

W RERE

gEaE WERE

Table 1 BhEAHEIDFE
- AEE | BEERY
B £EBY AHf ux10® %z
(kJ/mol) (Pa.s)
BAH, BUICAE b8
W | W30s/WO3 | 2274/842 — EFRETEH, $CIC
BEFTAURTL
08 |MMET, mEE L
B SO 580 | (1000°C) | F, REIEBRT B
32 |BerammERES
B c© 155 | (1150C) | EBEBS RSN S
ERMERSRIE AN
5.6 | BB R REOH
B O 821 | (1700C) | ERIcWE HICER & h
BEAHHL

Reaclout No.45 September 2015

41



F eature Article
TIVr—3av

HEIRTE - BREDTZEEEMIA-Pro/Expert DB H

| KB

Table 2 EGAEZNDEZI) 7DOXZ ME(Q)

% l BERA EMIA-Expert
o FABIRAE AART VSR 3.0 0.9
|:~— Fayr— 7 p
ERAZ _ EEHZ (um) HRBEN 3.1 2.8
AR |E A0 co 47 WY RERD 0.7 0.04
HEA X ' _ E
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’ - ExpertlZiBHIT 2 & L7z.
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BZBRT
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H ARER IS
INTABREN B % 5 2 5 T AW IR L
TO AL S B L 2 Eh L 72,
D) & A b & oGl o R R
BT 4OV Y THIFE25 % I
- AEEIEE
2) 7 4 )V & INEEERE - ExpertHi
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Table 3 #HXBBEXRENR
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B4 < ppm| 144 7IVE <= Bl : ppm| 24 1 7 IV E B4 ppm| 144 7 )V E <— Bfi i ppm| 211 7 JVE
1 11.64 30 1 11.93 1 12.02 30 1 12.48
2 12.16 % 2 12.31 2 12.16 % 2 12.21
3 12.42 B 3 12.13 3 12.56 B 3 12.36
4 11.49 4 12.42 4 12.57 4 11.87
5 11.92 5 12.06 5 12.78 5 12.21
6 12.74 6 12.31 6 12.41 6 12.21
7 12.28 7 12.23 7 12.53 7 12.22
8 12.07 8 12.20 8 12.11 8 12.79
9 12.38 9 12.06 9 12.59 9 11.94
10 12.25 10 12.00 10 12.66 10 12.56
Xne-10 | 12.34 Xne-10 | 12.16 Xne-10 | 12.46 Xne-10 | 12.36
xs | 071 | X | 023 | X | 044 | Xs | —0.12
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By B KER, Readout (HORIBA Technical Reports), 20, 49
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High Performances Diffraction Gratings for Scientific Applications

772X - 0> 1 %E— (Longjumeau, France) (Z# 2HORIBA Jobin
Yvon SAS (HJY) ICH W TERET - BE S h TV 2 SEREEIITI&FId, 1% 4
EREMEOAEICEVWIEELEBRERTH S, AR F(IL—T1
CT)RBEMRAFICHVT, BRY, L-¥kFLEFIrOraY
BEFDIBED 2, BIE, AXICHWSONS, ATETIE, 3IDOFELF
FREICOWT, 30NEL AR FEEBAICHAT 3, $hb b,
L—H /I XEMABITEF, XUV 7O MO ERBFELY, X
N—=2774 NABRTIRFTH 3,

Arnaud COTEL
Pierre PICHON
Audray LIARD
Yann BERNARD
Frédéric DESSEROUER
Olivier NICOLLE

High performances diffraction gratings are usually key components for many
scientific applications. Diffraction gratings are used in scientific studies to
analyze, measure, propagate or tailor the light sources issued from nature, laser
radiation or synchrotron radiation. The three main scientific applications we
present are based on three different grating types: Laser Pulse Compression
Gratings, Space Flight Gratings and XUV Synchrotron Gratings. These high
performances diffraction gratings for scientific applications are designed and
manufactured by HORIBA Jobin Yvon SAS (HJY part of HORIBA Scientific) at
Longjumeau (France) in the Optical Components Division.

EC®IC

HORIBA Jobin Yvon SAS (LUF : HJY) O 1X18194F
2y, F—F2 2% - 7L A (Augustin FRESNEL)
757 - 77 I (Francois ARAGO) &0 7234
P HEREOLFEWZE, DI E > T b Btz E R
BRI 505 3 B 12 B W CHBE L 72 & e 7 B b & a8 K
L, WICREROEIIET Oy T4 ) R=5TH ) HilS
TW5b, 19684, HIYIZHAT 7T 7 4 v 7 RPHET % 00
THERLL, #r7-2f752E L O REN DB % v
7o REIZ T Y 227 M, BV Z 205t #4521
THETSIND BELWNERTH 2 WG T DT E T
WIS~ 4ED DA 5D H 5,

L =W LE0 8 Cld, HIYIX19834E 12 7hb iz F ¥ — 7%
o A $8EH: 1 (CPA : Chirped Pulse Amplification) ?» %
FEEERI, MO KIE 3 — M P AR L 72, HIYD
2OV A LA R RS T, R o L — B TR ZE 2 AT
IR DM TR EbNTHBY, 7 b MIFOBE S
VA7 22 M=10""1) B L OIEFIZE N L — iR
(RF Ty ME=10"7 v b 1 PW), Iz THEKAL0? W/
cmiICETABED L —FEREFEHL TV, 2D L)

7B L — R L ISR IR O IR, B 21X, ERES O
WH, BEANVADOBIANVF—EBEFBLOA T DL
e ECHIH SN TV A, HIY D7)V A A g1 =
V7B ERE L —F O XL HEO—D212, KiFONE)s
FIFoNb, L—H 79 A<HELEH % W8/ o
BT RO ENIE L 2B I ViThbNTwb, Th
5 O/NENE G L, TEROIMHELETIE, HE X — Frvon
HEREEDS LR CTdH o 7278, ik v F O CIFFEICE VT
ANVF— (1 GeV=10EE LRIV M) ZELZ L HEE L
THIZEA ST T WV 5,

Y rruaba s Est (XUV) E=L T 4 T
&, RO FHINSB SRR O RIATHE T2 L L 7 b,
HIYOA F 2y F 7kl k a7 27 -Mkar g
7 4 v 7 BP# T (Holographic ion-etched lamellar
gratings) (&, B LOUNIEFIEL, 7ot rR
VUV LXK T TORHBICIRBETDH 5o B DM IZE
BIHAAEN TV B OEVBEMICHIEZ S5b 2 &h
5, TNSHOREPHEFIE, O 70 b gt
W HIcE8ET 5, HIYDS Y LA 2> 27 a ba v (The
Synchrotron SOLEIL) & J:[aCRA%E L 72 i # 19 72 £l
— DN, KEGTHEA BT 25 LB (VGD
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Variable Groove Depth) Hl#i#4+ T
%o

FTHEMRITI v ¥ 3 vIZH->Tlk, NASA
RESA L Vo LT BSEEET, kb
B 70 FEER T RE 2 72 U7 OTH] Y38 7588
ENTWwD, Bl 21X, ¥4 X400 %400
mm - #EARE6000 gr/mm oI IF R
HFETE)—<y - ka—X3Iv g
> (Lyman FUSE mission) |24 T2t
L 720 /Ny 7TOVEE ST G 07 e de
STIS (Space Telescope Imaging
Spectrograph) 23%f SN TV 5 A%, £
OEHHEFIZH] YR TH b0 /Ny TIVFHEEFI L 50
A DR FEEA Z W REIZ T 2 FH R 6 (COS
Cosmic Origin Spectrograph) [(JiJ =T 275 7 1 v 2 A4
T2 L, 20004EICNASA S BEEZE RS S Tw
%o wITTIE, NASA JetsHEAEMTZEAT 23200648 12 FifiE L 72
EENIZBWT, 8 R EBIEZ (OCO : the Orbiting
Carbon Observatory) FHO[ 5Lk L 7= R34 737 % A
L7-H]YD#EF — A Z 0T w2 bt/ OCOfT A
DI v va i, NEIEEA RS L O ERBRILIC KT
THEZTMT 527200, RahOEEETOCOEH &
HWEIZDH %o 20094E 72 5201 14E 22T T, NASAD[ AKEZE
FIMEA — 1T < v ¥ v 7%#E (JIRAM : Jovian InfraRed
Auroral Mapper) |, B X OESAD[ 1R MR N A 78— A
R N OVERGEE (VIHL : Visible Infrared Hyperspectral
Imager) [EWIH20D KRBTy x 7 v, HIYD
L—T 4 Y7 F =Ll s TRERPENG 25172 &
NEORM7TaY « 7 MIANF 7z RHE 1 1E, Fc 252
FCEMELCEb 0P TiROEEL <t L WlBEkRED
& FOMETH %o

L -9/ )L RERARTEFORE

L—% - 772 XYHEERICK 3HFOIE
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Femtosecond
Oscillator

Pulse compressor
With difraction gratings

~10%. AT

Figure 1 Chirped Pulse Amplification(CPA)technique using high performances diffraction
gratings for pulse compression
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Figure 2 Picture of Multi-Layer Dielectric (MLD) grating (left) and Gold-coated grating (right)
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Figure 3 Pulse Compressor vacuum chamber with four HJY gold-
coated diffraction gratings
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Figure 5 Variable Groove Depth(VGD) grating

Figure 4 VUV Synchrotron Grating
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3RITH AT & PARAFACHEHT % L 1=
IK PR BB MR D %RE
Study of a method for oil in water analysis with Excitation-Emission-Matrix and
Parallel Factor Analysis

KAFICHEBRT 27 DA KEEEPHFKRHOBER» SFEICER
TH 5o FICEETRKERKPHAMBHFKLIEKP DB REAESRS
E, B TOMAIAMDOZ—XFBIML TWVWB, KhDESEZBRTET S
B, —MAVICIBEMEER 7O NI I TENBHEVS N TV Y, BHiG
TORERDTIZEEL Vo RFTRAKPICHEE T 2/m0 £ EBHXETHEIC
BETAFEERRIAICZANE LT, BAPHEZRHWSE
EEMEI L 7o S/, BAICEB VI F L IRBORNBEMERX ZEK
TB5EEHIC, PARAFAC#HMTZ AW TEEMRICE TN 3 EXKH DA
BEZTTV, BONTADHBRDOBEIRE & V) RDIREDATE 17> 7o

NS L&

Reiji KOJIMA

na &2

Yoshihiko KAWAGUCHI

Oil in water analysis is important for control of water quality and effluent
regulation. Such as raw water and oil field produced water of oil contamination
monitoring, the needs of oil analysis in the field has increased. When measuring
oil in water, generally use liquid-extraction and chromatograph methods. But it’s
difficult to rapid and on site analysis. In this study, we evaluated use fluorescence
analysis, which is a technique that does not need a simple reagent, for the
purpose of developing a method of residual oil concentration in water. In addition,
to creating a fluorescence intensity correction formula of the quenching effect of
salinity, it performs separation of the fluorescent component contained in EEM
using PARAFAC analysis was measured oil concentration than the fluorescence
intensity derived from the oil.
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Figure 1 EEM of B heavy oil in pure water
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Water Quality measuring Instruments for Water Purification and Sewage Treatment Processes
HORIBA Products that Contribute to reducing Maintenance Workload

K - FAMIB7O0+XTCIREL OKESHAIZBPER I TV, B
BEXPHBFEEREDRV EERICRTEEEROERI KD S>h TV
3, ZD-HICRTFROIER, RTEBOEMR RENGEEDHIR %
FELBREELAYMGER»TTOA TV, LA LERDFZIRICHAES
ZEbHY, FL2NEFISEREINTVWARMICOVWTHENICRL
WMERFDEV, AFETIZHEKLIES LU TANETO X TERENS
Be2DERBICDOVWTRBNT S EHIC, RTFATREEBI LI LHDICED
O LEMPRAREIN, TEICHISWATVWELICDOWTEHRT %,

W —E

Issei KOBAYASHI

A Lot of water quality measuring instrument is used in water purification and
sewage treatment plants. Reduction of workload for the maintenance of these
instruments is required because of financial difficulties and reduction of
maintenance staff. In order to reduce the maintenance workload, product
development has been carried out to achieve extension of maintenance intervals,
reduction of maintenance time and accidental maintenance. In this paper, our
products used for water purification and sewage treatment processes are
introduced, and several technologies to reduce maintenance workload are

explained.
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The various measurement values such as length, mass, amount of substance
are bases of economic activity. In order to ensure international consistency of
measurement values, it is necessary to assure metrological traceability to
international system of units (Sl), whereas most of organic standard materials are
not assured Sl-traceability. One of the reasons is that the supply of the SI-
traceable standard materials is not enough to satisfy the requirement of the
quantitative analysis. New system, Standard Materials Calibration System, was
developed in collaboration with HORIBA STEC Co., Ltd. and National Institute of
Advanced Industrial Science and Technology (AIST). In this report, we studied
new determination method which was easy and quick to assure Sl-traceability to
various analyte using this system.
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Figure 1 Schematic diagram of Standard Materials Calibration

System (reactor)
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Figure 2 The chromatogram of standard solution A
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Figure 3 The calibration curve of standard solution A on Standard
Materials Calibration System
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Figure 4 The chromatogram of the interna\l standard materials
solution for crude oil analysis(ASTM" D5307)
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Table 1 The specific values of the internal standard materials for
crude oil analysis (ASTM® D5307)by Standard Materials
Calibration System

Mean value | Expanded uncertainty (k=2)
Substance mmol/kg mmol/kg
Tetradecane 4.10 0.05
Pentadecane 3.82 0.04
Hexadecane 3.60 0.04
Heptadecane 3.36 0.04
150 ] 000,000
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Figure 5 The chromatogram of standard solution B
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Figure 6 The calibration curve of standard solution B on Standard
Materials Calibration System
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Figure 7 Comparison between two mesurement results. The unit of
the values (mean % expanded uncertainty, k=2)is mmol/kg



HORIBA Technical Reports

Table 2 The specific values of aromatic hydrocarbons solution
determined by Standard Materials Calibration System

T — Mr:?nno;//aklge Expanded rr:];gtla/rlt(aginty (k=2)
Benzene-ds 7.61 0.16
Ethylbenzene-dio 5.68 0.09
Naphthalene-ds 2.53 0.05

Table 3 The specific values of fatty acid methyl esters (FAMEs)
solution determined by Standard Materials Calibration

System
Substance Mr:;no;l/a:(lge Expanded ;;gf/rltgnty (k=2)
Methyl hexanoate 7.59 0.17
Methyl heptanoate 6.72 0.15
Methyl octanoate 6.38 0.14
Methyl nonanoate 5.78 0.13
Methyl decanoate 5.36 0.12

Table 4 Applicable fields and compounds of Standard Materials
Calibration System

Emission gas, Drug, Environment

Applicable fields | £y "Elavor, Fuel

Alkanes, Alkenes, Alcohols

Esters, Ethers, Ketones, Terpenes
Aldehydes (derivatives), Aromatics
Fatty acid methyl esters (FAMEs)

compounds
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Biomarker Discovery using Surface Plasmon Resonance Imaging
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Surface Plasmon Resonance (SPR) is an optical technique used to follow
molecular interactions (binding) in real time without labeling. It provides
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information on kinetic processes (association and dissociation rates), binding
affinity, analyte concentration and real time molecule detection. This article
describes the principle of SPR imaging for high-throughput measurements. An
example of a clinical application for the capture and characterization of a
potential biomarker of breast cancer is illustrated.
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Figure 4 SPRi&MALDI-MS®O—1#{t
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HORIBA World-Wide Network

HORIBA, Ltd.

2, Miyanohigashi, Kisshoin, Minami-ku,

Kyoto 601-8510

Phone : (81)75-313-8121 Fax : (81)75-321-8312
Biwako Factory
1-15-1, Noka, Otsu, Shiga 520-0102
Phone : (81) 77-526-7661 Fax : (81) 77-578-7410

HORIBA Advanced Techno Co., Ltd.

31, Miyanonishi Kisshoin, Minami-ku,

Kyoto 601-8306

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

HORIBA STEC, Co., Ltd.

11-5, Kamitoba Hokodate, 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
Kyoto Fukuchiyama Technology Center
11-1 Ecotopia Miwa Koaza, Miwa, Fukuchiyama
620-1445
Phone : (81) 773-59-2070 Fax : (81) 773-59-2074

HORIBA TECHNO SERVICE Co., Ltd.

2, Miyanohigashi, Kisshoin, Minami-ku,

Kyoto 601-8305

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

HORIBA Instruments Brasil, Ltda.
Rua:Presbitero Plinio Alves de Souza, 645,
Loteamento Polo Multivias Barirro Medeiros,

Jundiai, Sao Paulo 13212-181

Phone : (65)11-2923-5400  Fax : (55)11-2923-5490
TCA/HORIBA Sistema de Testes Automotivos Ltda.
Rua Goias 191 Vila Oriental, Diadema, Sao Paulo,
09941-690

Phone : (55)11-4224-0200  Fax : (55)11-4227-3133

HORIBA Canada, Inc.

Unit102, 5555 North Service Road Burlington,

Ontario, L7L 5H7

Phone : (1)905-335-0234
London Office
347 Consortium Court, London, Ontario, N6E 2S8
Phone : (1)519-668-6920  Fax : (1)519-668-8437

Fax : (1)905-331-2362

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

HORIBA Instruments Incorporation

9755 Research Drive, Irvine, CA 92618

Phone : (1)949-250-4811 Fax : (1)949-250-0924
Albany Office
Suite (04), 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 Fax : (1)-281-614-0303
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 Spring Hills Drive, Suite 410, Spring, TX 77386
Phone : (1)281-367-7422  Fax: (1)281-367-7423
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, Ml 48108
Phone : (1)734-213-6555  Fax: (1)734-213-6525
Troy Facility
2890 John R Road, Troy, Ml 48083
Phone : (1)248-689-9000  Fax : (1)248-689-8578

Fax : (1)630-562-2324

Fax : (1)503-968-3236

AUSTRIA

HORIBA (Austria) GmbH

Kaplanstrass 5, A-3430 Tulln

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

=] Xe][V] ]
HORIBA ABX SAS

Belgium Office

Luchthavenlei 7A, 2100 Deurne

Phone : (32)3-281-49-08 Fax : (32)3-281-65-04
HORIBA Europe GmbH

Antwerp Office

Duwijckstraat 17, 2500 Lier

Phone : (32)3-281-57-92 Fax : (32)3-230-06-95

HORIBA Czech
Prague Office
Prumyslova 1306/7, 10200, Praha 10
Phone : (420)246-039-265
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
Zur 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
SchleiBheimer strasse 253, 80809 Munich
Phone : (49)89-2444-779-0 Fax : (49)89-2444-779-10
Potsdam Office
Dennis Gabor Strasse 2, 14469 Potsdam
Phone : (49)3316-4900-70 Fax : (49)3316-4900-74
Stuttgart Office (Boeblingen)
Hans Klemm Strasse 56, 71034 Boeblingen
Phone : (49)7031-677-9440 Fax : (49)7031-677-9450
Stuttgart Office (Neuhausen)
Zabergaeu 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 lItaly SRL
Via Luca Gaurico 209, 00143 Roma
Phone : (39)6-51-59-22-1 Fax : (39)6-51-96-43-34
Milano Office
Via Cesare Pavese, 19 20090 Opera Milano
Phone : (39)2-57-60-30-50 Fax : (39)2-57-60-08-76
Torino Office
Strada, 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. z 0. 0.
ul. Putawska 182 02-670 Warzsawa
Phone : (48)22-673-2022 Fax : (48)22-673-2026
PORTUGAL
HORIBA ABX SAS
Portugal Office
Alfrapark Estrada de Alfragide 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 Europe GmbH
Sweden Office (Gotehnburg)
Grimboasen 10 A, S-417 49 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
Kiglkbakkalkdy Mah. Kayisdagi Cad., Flora
Residence No:3/2504, 34750
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.
133 Finnieston Street, Glasgow G3 8HB
Phone : (44)141-229-67-89 Fax : (44)141-229-67-90
HORIBA Test Automation Ltd.
Teme House, Whittington Hall, Whittington Road
Worcester, WR5 2RY
Phone : (44)1905-359359
HORIBA MIRA Ltd.
Watling Street, Nuneaton, Warwickshire, CV10 0TU
phone : (44)24-7635-5000

Fax : (44)1905-359332
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CHINA

Beijing HORIBA METRON Instruments Co., Ltd.
Chaoyang District, 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 District,
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, Shanghai, 200335
Phone : (86)21-6289-6060 Fax : (86)21-6289-5553
Beijing Office
12F, Metropolis Tower, No. 2, Haidian Dong 3 street
Beijing 100080
Phone : (86)10-8567-9966 Fax : (86)10-8567-9066
Guangzhou Office
Room 1611/1612, Goldlion Digital 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 District,
Shanghai, 201814
Phone : (86)-21-6289-6060 Fax : (86)-21-6289-5553

(NDIA |
HORIBA India Private 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
Chennai office
The ground floor New No. 41, Old No. 15/3, Velachery
Road, Little Mount, Saidapet, Chennai - 600015
Phone : +(91)-44-42077899
Pune Office
502, 5 Floor, Purushottam Plaza, Baner Road,
Baner, Pune - 411045
Phone : (91)20-40766000 Fax : (91)20-40766010
Haridwar Factory
Plot No. 26, sector-7, IIE, Sidcul, Uttarakhand
249403
Phone : (91)-1334-239139
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INDONESIA |
PT HORIBA Indonesia
JL. Jalur Sutera Blok 20A, No. 16-17, Kel. Kunciran,
Kec. Pinang Tangerang 15144
Phone : (62)21-3044-8525  Fax : (62)21-3044-8521

[KOREA |
HORIBA KOREA Ltd.
202-501, Bucheon Techno Park, 388, Songnae-
Daero, Wonmi-Gu, Bucheon-Si Gyunggi-Do, 420-831
Phone : (82)32-621-0100 Fax : (82)32-621-0105
Gasan Office
Room #906, World Meridian Venture Centre 1, 254,
Beotkkot-Ro, Geumcheon-Gu, Seoul, 153-781
Phone : (82)2-562-7706 Fax : (82)2-562-7630
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 107-5 Yuljeon-Ro, Jangan-
Gu, Suwon-Si Gyeonggi-Do, 440-825
Phone : (82)31-296-7911  Fax: (82)31-296-7913
Ulsan Office
601, Kaya Building, 93, Sinjeong 3 Dong, Nam-Gu,
Ulsan
Phone : (82)52-275-0122  Fax : (82)52-276-0136
HORIBA STEC KOREA, Ltd.
110, Suntech-City, 474, Dunchon-daero,
Jungwon-Gu, Seongnam, Gyeanggi-Do
Phone : (82)31-777-2277 Fax: (82)31-777-2288

HORIBA Instruments (Singapore) Pte. Ltd.
3 Changi Business Park Vista #01-01 Akzonobel
House, Singapore, 486051
Phone : (65)6-745-8300
West Office
83 Science Park Drive #02-02A, The Curie Singapore
118258
Phone : (65)6-908-9660

HORIBA Taiwan, Inc.
3 Floor, No.18, Ln. 676, Zhonghua Road, Zhubei,
Hsinchu country 302
Phone : (886)3-656-1160
Tainan Office
1 Floor, No.117, Chenggong Road, Shanhua,
Township Tainan country 741
Phone : (886)6-583-4592  Fax : (886)6-583-2409

HORIBA (Thailand) Ltd.
393, 395, 397, 399, 401, 403 Latyah Road,
Somdetchaopraya, Klongsan, Bangkok 10600
Phone : (66)2-861-59-95 Fax : (66)2-861-52-00
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