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The world’s developed countries have achieved universal access to piped water in the last half of the 20" century, which
enabled eradication of water-related illness and construction of affluent society. In developing countries, access to safe
drinking water has risen thanks to the efforts made by governments under the goals of MDGs and SDGs. Piped water
supply plays pivotal role in supply of safe drinking water, but new challenges have emerged such as improving the service
quality, egalitarian supply, and sustainable water supply business management. To overcome these challenges, it is
indispensable that we build new water systems that consolidate water-related technologies and business management.
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Water Measurement and Expectation for
it's Open Innovation

National Institute of
Advanced Industrial Science
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KOEHADFDRAMISKIBISES LARMFH2—FT, HEVESHPEF UL LS ELETERBNEREREEZE
DT DEN HEEMNITZEI N TVS FISKOBEBRIRAM CHEN P T 1 IV IOTERHZM IS £ 2%
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WS ZEWERLEEER DS

While technologies in the water measurement field have greatly advanced technologies, there are some technologies (not
very good progress) that need to go ahead with still more challenging development. Comprehensive diagnostic technology
for water and rapid detection technology for microorganisms and viruses still have many problems left. From now on, in
order to bring about technological innovation in such unachieved fields, it is important to consider deeply about the method
of using ICT and Al itself and the possibility of open innovation.
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The History of Water Quality Measuring Instruments Related to
Industrial Wastewater Regulations
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In factories, foods, beverages, machines, clothes and so on are produced to support people’s
lives. Water is used in the production process and then it is discharged from the factory as
wastewater. Since factory wastewater has a negative influence on the water environment
such as rivers, lakes and oceans, it is important to be properly managed. Japan has
experienced various water pollution problems so far and has been working on conservation
of the water environment by strengthening wastewater regulation. HORIBA has been
developing water quality measuring instruments that can measure regulated substances.
Therefore, this article introduces the history of wastewater regulations and HORIBA water

quality measuring instruments used for monitoring factory wastewater.

1 TO500. 19608 1970’

HEle ~ BEAKEDKEDRLSICET B4R SR N
A KR Ak 1 RKEREA BRI

ODA-1 @ HHFD
FeEE

BRSEYE

3
e

TEUCODEJ E&xE CODA-20 2= CODA-100

(TPTN) BETOCAIER
' TOCA-11

—RKES :
AIEIEE
W pH 5TH]E

pH.cond, . e
DO turb, T3moH 5K : <100 &
47, 0RP

Figure 1 HORIBADKEEtDESE

Readout No.48 August 2017




HORIBA Technical Reports

@ #EFHFECODEHANE

2R EOAAEERE
TONA/TOPA-100

EU®HIC

HORIBADEIZER Th g HaFRDs, B2 > 7 %
EAREDT2OIZFSE L 72pHEDS, Ut ORI OB & %>
Too EDOR, AL, pHEHTE: o 725l T % X — A2,
LD TARFHI O 55 B~ b FARAYIHEH L T o 72 0
T TP IC BT, MHIIHHmE 25T E %
KERIEWHR RS L, HEICREL C&7, 2NET
DOHORIBAKE FHIEL G O E L % Figure 1189, HART
(L1960 T2 1 0 i BERE A LR DARE, R\ s R0 B 2 &
DOHSEMEARIK T, KE @ﬁ@ﬁﬁﬁﬁitfwtmomm
FIIRERED 7012, KEHBILEIHIE S P,
19784\ A ARV & B O PR R HI D 72 O KB e = HL ]
DIHIE S, HEKALEE 7o+ 2 OB IThbILTE 72,
Figure 2\ZHEKMLEE 7" 0 & 212 51T 5K EEH o 6 % 7R
Fo LHHIK 7O A TIRZ O L) ICHBONEHE 5
D, B ENRS FEIETE AKRERESA Sy T
LTwa,

KREWHEDOIY HAD—DTdh 2 KEREBHILIITEIC

EIRDUEF D, 201 7T4EBIAE CTIEBETIRE THEATW S, 551
UAREFH T, R HEZ 7] & 2 KO E X2
OBk D 7= 12 b EEFE 2k & (Chemical Oxygen
demand @ LLFCOD & %50) # 8 & 5 2 MG EY H
PDHEXS R & 7% o 720 COD & 137k h O #M R0 5 eI
EALT DRI SN DBER LR T AREHEDYE

BORKEHE R
FRE - BE OB B HIRF

CODA-210

OPSA-150

@OV

TPNA-20 EE e,

@ BENHIA - HE

T=y=
R pHET 48/96
OE-96CW

TZEMpHET

@ BCRREE

K-10

TPNA-300 @ SESHRLUV DR,

IKRILRDVNE ™

el E T 5% EI2IXCODRE, UVER, TOCEHSENH ),
L4 TIZCODAEHEICODA Y ) — X%, UVEHZOPSAY ) —
sl g & 0 ) HHE & %o 7z

FELRD B EBEAROCODDOBERH O Y A2 LY, KE
FHELTwo7ze LA L, MBS, KIS, HEE
7% & OPASEMEAKI Tl , D ADEREAIS X SR,
HHlOREETKE &%#imféfw&#oto%wf

20044E 12 JifT S M- 5B Tl o f@iﬁn‘%ﬂﬂ
RTHHCODIZINZ, &8FHE - &) A(Total Nitrogen -
Total Phosphorus : BLFTN/TP & 3K50) 38 72 7 il xf
G &7 5720 TN/TPOWEIZB WV TIELHOTPNAL Y —
Z SRR E & 1) B & e o 720 AR T E ISR
HROCOD, &EH, Y AZMET L KEF MY 5o

Ti58EKk 7 0+ XAHORIBAKEETDESE
COD#IEH#E CODAYU—-X
CODA > ) — R Il - 78 - PASAVEHHR O A #8758 O 15
BETHhHCODZEHENNET 2EETH L. CODDOMIE L
FJIS-KOL02ICHEENTWABE~Y YV BA Y 7 4
(KMnO)#ETH bo i~ VA ) 7 AFEIIT B &
TOVA ) LRGN D V), BEIEE T, MRS T
TKMnOZ & o TREHF OFRD 2 BRI L, BRbicfibh
%H o 72KMnOs% L w 3 B b ) 7 & (NaxC.04) TS
5o FD, H34ONaxC204# KMnO, TIHE L, Dl

CODA-500

@ HEBHIE,
SATYAT)VIRNEE

TPNA-500
© REESHL
== kA
|‘ KEEA
! d=w k

Iﬁf%ﬂ;ﬂ/ nfﬁ‘av [T
H-1 U

¥ ---Creating Shared Value :--Corporate Social Responsibility

Readout No.48 August 2017

2



eature Article
FEHE A L

TI5HEKRH & K EETDESE

[BFKLE T O+ X]

& mﬂi
Mt - e

EE RS

alo=]ee

BAEIF
m——

o EREE

Figure 2 HEKWUIE 7O+t XIZH 1 B RIERS

(DO : BfFEAFRIRE, ORP | BMLETTEAL MLSS @ iZEMEIRE, SL : 5IESE, SS: FiEiNHE, COD : {LFMEBEREKE, COND : HER, N:E%K, P: WA)

SEE D S B OB R\ B R B R R T 2 b HCOD
flilmg/L1ZEH$ 22, 7uh ) hETid, REHTKERL
F MU AKEREMZ DS LT, TUA ) HEET TR
6% HED Do fiER, CODMEIEFMEE TITbIL TV 228,
CODAY U —ATIRIN%HEL L, WEDIEEEMN %K
W L7720 REITIE, CODAY ) — XD FM 7 85 % B
4 %, Figure 3I2CODAY V) — XD FEHEEZ R,

CODA-100
Lty 2ETRAAETXNETIA NS Y Y ERS T2
CODA-100%19794E121) 1) — A L7z, t3EorrEHRIcH
WTIE, RELTE Y FNANVT 2 —HFHERT 2 DHADY
474 Y HREBFH L. SORFRITEH W B L 25
F D IER E W) RIS R EEE, CODA-10012 & 2 B34
YTWIRRBICEA ST K o7,

CODA-200
19924E I I EE B ML L ik e L 3B 1 4 v % &
LEEAOTIE LV o = — X206 2, CODA-200%
1) 1) — A L72, CODA-200T I BEMRIEFEFEDIETRIC XL 1),

Figure 3 CODA¥ ') — X (A&# 5CODA-100, 200, 500)

22 | Reaclout No.48 August 2017

REME D FREMER B EAEAFE R Z L 72 $72,
BB TR A > A WEA 4 > & LTI 720, 1R
LA A+ VIREIC X > TIRIEMEZCODEZ 155 2 & 234
Lo/, Tua ) EzRAT 52 LT, w1+
YEECHAIIBOTORELCMEEEIL L /2.

CODA-500

20114E1213CODA-500% 1) 1) — A L7z, CODFHEIBEREIC
EoTIEAMIZ L > TRREPFBFNITONTHELDTH
D, BEONGZEANT EIEEZICC V. FD0, B
MEANS, AVTUVFA BEREEITON—FVOEH
(Life cycle cost : LFLCCE FEE) B2 65 Z 0B
BROBEN 2= — A ThH o720 2T, CODA-500TIE
LCCIRR D 728, HERDOMEREE % R H 72255 3w 2 7
FeD1/10ARIK L 720 SHIC X D EBENORIEALEIT1S
)y Mas1Y y bvicAdeEfbsh, AR L0
BEFEREPKE RSN T2, FHO» 25 RIEOH
L, AEFTINY) = - RIL > TRE L oo 7
OFFR, RELHFEOFH 2T L L b7y =0v 7
A NS YHAER LD/ B S EAEI L7

UViACODEt OPSAY 1 —X
19784E D1 A B M TILCOD % $51E & 3 2 A5 %
WEAMER R E 7% ) CODFTOBEANLE L I ofzs L
L, $ERDOCODEHI B MM & R E DO MR DL T T
&0, CODFtORBERZLHTONLMEFHEITIIT A MET
DEHEPIREVETFHENT W2, FD720, HEkI Y a
A N ERWZ72CODRIAE F 7z, Ul HHMEHEDE O
REZWNES D ke L CRiFioCODFHIRHE S Tw
L~y A S ) 7 LRI ERISRIIE (UVER) A
B o720 UVIETIZZE K OFALED AR Z IS 5
Z L #FM L, 253.7 nmAHEOWIEEE & CODfE D AHES % B



HORIBA Technical Reports

Figure 4 OPSAY Y —X(A£#h50PSA-100, 120, 150)

52 ETHNE,SCODMEEHRL I LN TEL, UVE
CODFtD A1) v MAGERDOCODR & A Ul ETH h
RS, REZVLBEELLLEWVWETHL, 72720, BEkE
I TOWSEENCODME & B W Z oA D&, UV
FCODEDHEHATE %, REITIX, OPSAY ) — A
07 8L % #8479 5 Figure 412OPSA Y ) — XD FEHEE.
BAERT,

OPSA-100
A OFEFEIZAECCODFHINIZIZUVEDNIR SR S
B e TENzz0, MRUVEIUVOC-1DRHTH -
72z VIENORE % Pk L 72UVEFOPSA-100 % [ %€

ROtV ORES D ForILOEEHD

RO BEHBOME HAES HER
AEEIL _ —
(LT ) 24 £
y tl/
o f
0 =0° . |
'l 1
\__
90° -
6=90 / \
f
||l |
180°
6 =180° | .
\
\\ /
5704,
0 =270° \ /
H
3607
6 =360° [
/

Figure 5 fR/UEIERIC & 3R DEIL L HAESORE

Figure 6 El#Ent/L& 71 /8—%%

L 720 OPSA-1000F 8 Mgz VAR I TH Y, bt
VeV EROHEESES 28T, BIVHEORBEED
— BRI T T 2 & %2 o> T b, Figure 5124w
I X BB REOZN L B 5 OMGRE R T, B EA
REDLEEREDL & L ONE D SRR O
WA BZENTEL, T7-Figure 60D L )12, &L IVHVH
WZIEE LT 2 e 2R L CRIVER 2 HREYT A 23— 3
BLTBY, BB L AMEREZIZ TWD, Dk
DE)BTLTRIZEY, HERUPFELRTVHKFTH- T
SR H7 N ZE LIZMENREE 75 72,

OPSA-120
OPSA-120TH y| & & Mim VAR N2 M L 720
OPSA-120TZ, ERENEO MR 2K S & 5720, &)L
g5 D AN % 18] b & 72

OPSA-150
OPSA-150TIZt VHfEE— ¥ —ICAF vy E Y FE—F —
EERRHT AL LT, LVOMEBEHHRIERICEONS &
N Y, WL OERMEDWRE L 7 o 720 T OfEE
fesde b [m UREE AR L 723 &, WIEL » P %0~0.1 Abs
DGR P H0~5.0 AbsDEIRE T TIRITA Z LI L
72MWe TAUT XY BTHERELC ASKIE T & B ARE OIEDNA
Nolz,

TN/TPEIEEE TPNAYU-—-X
TPNA S ) — XUl - #7E - BASE VRS SE O TN/ TPk
J % SRR CHESHIE T A BB TH b, RETIX, TPNA
) = ZXOREN RGBT 5, Figure 7IZTPNA Y
) = ADFEEEHEE IR,

TONA-200, TOPA-200
19804FE AL & FE'EM 7 & D —FBD PASHIE KL TDOHATN/
TPOEFAEDAT LI T T2hS, MEFTN/TPIE £ 72F1F
FWLDMENRFRTH o 72720, HEHIERD = — X
D 7dp o 720 19904 ICA S &, FRRILEERLIC B
BEF, V) AOEZAEEA O & &b I T8 EiT

Readout No.48 August 2017

3



eature Article

N T AR & kA OEE

Figure 7 TPNAZ 1) — X (AZ# 5TONA-100, TPNA-200, 300, 500)

T, TN/TPEBHIEZEARA S UL LD, =— ZHHN
LTC&7z, 22°C, B3 E ORI IFRLE S L,
TONA-200, TOPA-200% #fb L 720 &AM % H
W72 TN/TPO#ll5E 7 1@ — % Figure 8278 F . &l - &+
TOFMBLASLIE 2 F — ~ 7 L — 73R, B Tl
B hr70—A4 2y ar FRICHN, EYRERLS
AR (1I00C LUF) - ‘WIETORLE DS TEETH 5 72
B, FAOMEFEL LR, A v T v ABE R L
72

TPNA-200
MEHKI3EF (TONA) & ) A (TOPA) D28 D 58 H E A
VT o720 T THAR=ZD 72D TP/ TND 257
Z 1B CTRBICHIET B2 TPNA-200% BH%E L, 1996412
L L7z,

TPNA-300
LB TIRFESKAEE BB ST LT, 20024F 12 TPNA-300

C HEEK )

(_BtEEtE (6mL) )
AR ZHREN ) LK B NA R ZHEH ) 9 LKER

5w ek
KBS b9 hKER . :._ tﬁ%ﬁf YAESLHE
amz \ (_ENBBIESE O /74y,
mEon—) »1;_ N
B

|7 2 0L E URKE
EUITUBTUE= DL
- ERBT UFEZLDIL/
, BEBRE
880nmIk S FERIE )

H— ﬁlﬁIE 14 Dl.éiﬁIE

1R TR R T

\_*E
M &

L
(220nmig 3¢t E A E
0o »é}ﬁIE #—;ﬁﬁm

bl
C R )

Figure 8 SRIMENEEEERWATN/TPOMIE 7 O —

24 | Reaclout No.48 August 2017

DI R BIA L 720 HERDEIRBR LD L2 S 5 R
L, MEBIZHEHT A2y 7 VELS] mLNEKFBT 52 &
T, REHBELEROL/101EE L 72 2o E, 5
Y7 aAX ORI EEHRL 72

TPNA-500

FIFRAE D TPNA-3001%, Z DOE\WEHEME & BEE AT O/N &
EDSIECTHIZZIT AN SN T W2, 20134E 125898 8
72TPNA-500TlE Z DI A ZHEFE L 2D, B DA 7%\
FEARCRELMEEMNOERE 2 FEIL L 72, $72, RER
DRI X HEEOE T ) Bk & BB EiE OB X
0, RITEEAE & LER L CELE OB & ORSFIRER 2 1/6 L)
T YA ICHR L 727 215 ofs 5, TPNA-5001%
HIAEREIC b, LCCE30%HIIK S5 2 &K L7z,

ZDOMDOITERKEE
THHEKk 70 AT E A5 HORIBAZ )V — 7 D KE
FHEZCODA, OPSA, TPNA, IFHI I EE < H A D, 22
TIEAFTN 2 B2 2 AT 5o

T¥HpHEIHP-48/96> 1) — X

T3 FpHATHP-48/96 V) — X%, BERt &L L,
TRRERERE D7) » M EWRE ST —I1Z A LL, pHE
AR T4 FRIZER T ) — DT AMEEIR L7z & OFEE,
RoHSIE4 DM & % ERTHO TEB L 72, 72, pHIG
BT ABEORB AR T 52 L THEIEL#E3£00.1 mm
251 mmic L, A& WBTaEE 2 [ L X472, 2
L0, #E TR RSBV T S EROSSHUEE & T
52 EITHEILE,

THEHKEEH12 U —-X
TEEMKEFH1Y ) — &, KEIREOIEAEE (pH /%
R AEITCEN, 7 v AL A & 2R EXnER
/O ESIRPIE MLSS /g R T v



HORIBA Technical Reports

T TREER) OWMEICHIE LTV 5b e 7 — AT BHER
O ELERIPES X ML T ABRELT VI FA T AN EH
U720 BRI /A X E 2RI IECHAR @A L T
BY, EEWEIZET 2RoHSIES 12 bt L 72 BEbEhl g
BRI o TV A B v FO Tk L E S &
pHZ iR CIIIE R O BBk BIRERE, 7 > & v FHERIE
FERe, BIEERENE O U FERe, pHEIEE I iRe 2 & % 52
BL, AERZ I ESETwaE,

SO BBIEEmHEEDREL
EO R LBERMWRERN LD OREMN, A vFF X,
TA MBI LEHBROBEZNT b,

OREM
HREFHIRERE; B 2B Th o> TH, WELTIEL
CHETE D Z EDEEL 4 5 KEFHIRM DB 12E
ASNTHO TREPHL DRI L 455D, Th
Y2 T e EOBUGER DA E R K F-A%, JE
HICHEEZG 25720 THL, UHIIINETHEL LD
ZHRATE72REBRZ G L, BIGER D S 08 & /MR
2RO, IEHEA DB AT N RE e K E R 2 4R L T
<o

@QA>FF R
HEE LR L v — PO X v 7 F v ZUIKE R IR
Lo T2 ) Z TRETH LD, HEDOKELHE
HICh > TWh, 22 THIE AV FF ¥ A& EIKET
&L WIMREMZ ST TH

®aXk
THHERDOKEFHIMRE, A YT F Y AEIEAHADS
ECTAMEORIZFITF T EEE L >TWD, £
CTCEHIIKEFHEAEDO I A I T Y L IZDEAADT L,
BMEEA D S EH, BEE T TORLEH (LCC) OHIKIZ b5
EfE XY MATV L,

r-tBEEYR—-—F AT L4
HORIBA AQUA LINKAGE
HORIBA AQUA LINKAGE(ULF, HAL)IZV A ¥ L A3l
FEEMERAL, BORNZ) TNV A LIHET LI LT
R DY TR AMELFRISES 2 ZHWII LY
AT NTH Do FERITL—F =T E 2\ L9 [ E
FEAE I ITAE R IRE & L B 0 FA & 0SB~
&, WISET->TCE, L, P ETTH L6
7 NGRS S b0 22T, HALZEH T 5 2
ET,UTVE A ATHEMEEY E=4 — L, MEEAERC
L) o LA B IHR T A LA REE 2 B0 &
72 G o007 = i35 2L TAYTF U AR

B EHCHEAT H 2 L bR e bo STRISHALZ L
T, MEFEAERO V) 2 — 3 a VRERLHFEHIIBITS
X 2T v AR ot e To Tw

B ER

THHEA I 2 BHIAEEA S N CTwwETIE, T8k
KePBEEZDOLDOPEEFL T\, Z072D, £F
2 2 EDOFNS, REEILZOEH - TH B I LEND
o INFTHARIIEA B AELREEL, Z07-0NIHEK
Hilil 2 il L C & 720 HEKHBIASHEA TWE HARZZ2 S 2
Z, HARMHEIFRE L CHRIMENCHR B O mE: % 189D
TE7, 212, HORIBAZ )V —7TlEI v v~ —IlIBWw
Tl & LR CRE T & O AT & KB HLA TV
bo v Y —TIL, BAEMNZ THHRIH§ 2 ERIEAE
B, SHISDE T 5 TR W70, BRI A3
THBIEEAETH D Bl Z2I1E, RikkEE(ar o —)ni
IR PR VWGBTS 0% CIIHRLEZRl 2 S 2w
728, LD THEKIZ X B KEH®BIEZL L T 5b,
F 72K R A e W 2 S IE LT, KL S SOt
KEE=F) ¥ ZIZOWTHE - Fili 2 A L 72 HirE oR
BEWIHIMBELIRI STWVLE, 20X REL S,
HORIBA L F MMkl &t & LM<, AARDBEEEE OX
WMaRZITTC, 3 v =28 550 T IO KL HE
A, B L ORBEIKELY AT L OFEIRE T F L 72
BUAEIZKEGH DY DS X OHRKILE O - {5 o
EELIT-> T b,

ST FE T IR E OB L S TW L EE R
55, HORIBAIZZNEF THSG TR - 7-&8E R/ vy
ERSEIOKBEE R IV, FEAEZ B REICWH R O
5L, W ORTERAEIZHEBLL T <,

EHUIC

HORIBAZ )V — 7 TIZCODFtZIE Ld & LT, UVEt®
TN/TP&EH % E0 THHEK 710 & 21258 L 72 % 4 7
REEHA B L T & 7z BRI BRI, T8
HKIMEOEEMIISHIEELLDEEZLND, BT
4 HD SOV CIRBEICEE L K8 % %
L, HIEROIR Y & 2 KEFEOREICEIR L TV & 720,

Readout No.48 August 2017

25



eature Article

N T AR & kA OEE

Table 1 ReadoutBIE 2% (T#HHEK)

1=/ ZE 5 B |®x% 2R EE 5 H |®RE
SEKES DT : REICEERL 8 :
p & IR E BHeER-2VUA :
f&%ﬁiﬁ; BRE 8 4 66 1992 AEE TPNA. | WP E 331 56 | 2005
; 300
TEEBAOAF : o i
CEBEOSA—1 | 2R —Z 8 40 1993 TRAKHEEHA | 37 88 |2010
AT B— | Y U—Z0RE |
HERLEE - 2V
. : ABIEEE 3
RIVEBEDEE | = : . _—
= &8 BB TPNA-500—%E | AH Xk |
zﬁzgﬁiz THx_ 10 33 1995 SR LUEES | 7% ma] §42 125 | 2014
R : KOBBICLBR a
FARTOKRE—
; SEARER L REA
/E;i:ﬁ%z; - B P #IEET T 7 |
TPNA-200—#5 ﬂjﬁz ’§E 22 66 |2001 . ALkl & 55 |HE 2 43 29 2014
RKERERIRHIE = G o K EROEL 3
i T— '
oy |k B
NADREREL |gxm—g 26 48 2003
& e
: SE 30
[1] SR, KEHHIEEOFG, pp.8-9(1991)
[2]1 IR, TKOEREEM & %D, pp.11-14(1974)
[3] JLESEME, K< 2 EDTEZkENE L HORIBAZ IV — 707k
BEIZER - 2V FHIEAT DA Readout, Y RERITIS, pp.26-31(2013)
ABIEEE BE@EN 27 6412003 [4]1 BEFEEE, VPRI, 5 BEPE 9 B E 2 OPSA-1207,
AR 1 Readout, 31, pp.52-55(2005)
[51 H. Fujii, T. Kobayashi, “Organic Pollutant Monitor OPSA-
150", Readout English Edition, 10, pp.52-55(2006)
[6] WM, “BREIICEE L-HHIEEHS) ANTEREETPNA-
300", Readout, 31, pp.56-61(2005)
- , § [7] AHER WHAHE, "AieEE - 2) ANEZEBETPNA-
{;ﬁ%’gﬂ;ﬁii BEER o 4o o000 500", Readout, 42, pp.125-130(2014)
Sy—z R [81 AR, IR, BRSSO T3 MpHAT HP48/96% 1) —
: X", Readout, 31, pp.46-51(2010)
[91 Wk, "TEHKEFH-1VY) — A0, Readout, 37,
pp.88-95(2010)
e o K& st
gﬁg’g’fﬁfﬁ% %ﬁ ;’; 4 31 52 |2005 Yoshifumi OGUSHI
i MRS W T NV A RF2 )
e MEAE 77— 2 v %A
v Application & Development Department
‘ d lm HORIBA Advanced Techno, Co., Ltd.

26 | Reaclout No.48 August 2017



Feature Article

Hi
KAZTIZANZ7F v —HiGICEERT 2KEETD
B ESEDODER

The History of Water Quality Measuring Instruments to Contribute to the Water
Infrastructure Market and Future Development
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The water resource available for human activity is limited to 0.01% of all the water
on the earth. Waste water from industrial facilities or life work is treated to keep
water resource in natural state or reusable state. Purification and treatment of
water are the artificial recirculation of water to keep natural resources. Sewage
treatment plant and purification plant are the representative of the water
infrastructures. Water quality should be grasped for proper treatment. This paper
describes the history of the HORIBA products and the future plans for the market
of the water infrastructures.
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Measurement Technology and Product Development for Pharmaceutical Water in
Manufacturing Processes of the Pharmaceutical and Food Industry
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Toshio MORITA In recent years, quality control in the pharmaceutical and food processes has

become very important globally. Pharmaceutical water is directly administered to

He #HF

Kohei TANAKA

the human body, and its regulation method varied according to the regulation of
each country. However, along with recent trends in globalization, international
harmonization on standards of each country and movement to revise
measurement items in pharmaceutical water are expanding. In this paper, we will
introduce trends of measurement technology in pharmaceutical and food
processes and HORIBA products against such movements
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FEFALMLEL S BRI S T B o BEFKIZBWTIE, AME
WCHEBHRGENLLDTHLZ s, KEDL Fal —
aviln L THA e FETHBIS R CE s L2 L, 7
O—N) ¥ =g O g s C, MEHKOILMELYE

PUFEPERET), H AR /5 (Japanese Pharmacopoeia :
DIFIP L&) o N —AL, B3B8 2 EREFRM
DENE DTN > T Bo TIUTHEG, KOTEEE - LR
ZEHNT AL L CEAMRER(DITEER LK) L
FHEFE (Total Organic Carbon @ BLFTOC &S ), A4
WA I LD L LTHA REHEVPET O AITEE S,
DT7NVIALEZS ) 7L BREER Y FERL T
%o TDIZOFERIILEIREE D D% e L 725G R AT E K

Table 1 BARRREABEF/AICH B /NL 735 AKDOIEIEE (2016 E6 B RE)
HA& JP17 KE USP39 XM Ph.Eur.9.2
& EERAK Water for injection Pure Stream Water for Injection in balk
WS REAE - G R AR R RG&
TOC =0.50 mg/L =0.50 mg/L =0.50 mg/L
. oy 1 . i
. F2ABem@sT) | em | Smser 22 psam
Stage3 : =pH & DR RRESR Stage3 : =<pH & DES{RMESR
IR <0.25 EU/mL <0.25 EU/mL <0.25 1U/mL
WEME=2Y > T RBELE(E) (=10 cfu/100 mL) *2 (=10 cfu/10 OmL) ** =10 cfu/100 mL
THEREER = = =0.2 ppm
FIVIZ) L — — <10 ppb™®

X1 :USP, Ph.Eur.O&ERStage1lc DWW T, BEHEZ CICREBIRESNTNS, £/, 7271 > TORAEERRIE LTV,
%2 FE E/IVIITHBESHTVEVY, SEFRTEHORHI SN TV,
%3 PhEULICHEWT, BMAZROEHFHEAKICOVWTIETILI ZJ L (=10 ppb) (CEAT 2 RIREIFIERES N TV 3,
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Ehbe

FEEMOBE T O M E O I BEE
LT, GMP (B IE# & #Good Bt
Manufacturing Practice : LL'FGMP &
W9) AR ST 5. GMPIEE

AT Qe )
BEE HO,HRRE NES U
EEERIRE v 2%
BERE pH COoD
RtV RE pH

N7z E DESE S % T 5 720 L
7o, BLERN N S S L\ idanE
BFERICHE L C, MEEITLRE UM
EDIbDTH b, T2, Tk EMHD &
T 5 EMHAKIZB W TIE, 19954E 12 £
AP E &, HACCP (Hazard
Analysis Critical Control Point @ LF
HACCPEmE ) FRIcE D Wi AR A ST EI Y
ANSN TV 5, HACCPIZ B D JFEM B S, L -
Tl - RTE - HWRICED T TOTRTCOBBIIOVWTESE
AT (Hazard Analysis : LTHA L B5T) 217\, fBE %S
19 % HEEEH 1 (Critical Control Point : L FCCP & g
¥) &g, CCPOEHILE (Critical Limit : LUFCL & B
) &R —EHECHREENRT 2FHICLD, BEORE T £
BRI CHhoTHBY,

HORIBAIZGMPHACCPIZRE T 285, & L TpHR
BEREZIILOLTILHOFTMNZEHELZIREL CE 2. Hlz1E
FrTA )TN A AT O REIDHENIIRD 5
LEEE - AT O 2B W TCIFICF OIS TH
Do WP TS - A 70 22BIF5Z0 8D ER
WZxf L, R O = — B EH S Cw 2 B0
HAEIT) o

PW (iB57K) BhS3E

_FD—F Y
I

KTOC | £FHWEKRFE, H.0,: BE{LKI, COD: L¥2MMFIEKE

Figure 1 ®EZ7O+ 24l

HETOEANDERH

BT L ATBNWTIE, A BRI TRPERH S NS &
RO FRE, JESTHC SV D, o EERESO
WEEHKZ SO IIRIL C, ROSNDEEE D TR
IZEoThHA TH D, ZOHTHORIBAIL, [HETTO L 2
TIIERYE - B EREEE T R—- N 200F 51
YRR, THRFER%E - dEE R T 7 REi L, [
FAOKEZLLTHET2EToE=%1) v 7HE|E
LK TRICB) 2 MEBERIIC, X7#@) Eirs T
T E CRIIEAMT 2 R LT 5,

70+ ZHAKEEICER & h 2HORIBAK:fiT
BB KIZ BT B3 25 4 (Figure 2) 13, RijALEE - i
A% v - EERALOEEO TRICE S, TR L8
HERZRD SN HIEREIT R 5

WFICERFK) BE=E

Figure 2 SUZERKENEY X T LI

S

%RC : %HiER, EC: HEFE TOC: 2HHXFE
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8 . R TOEXICH T 2 AKOSHAFHN EMNADER

HPALETARIZ B\ TId, [FFEILE) % & TED 5 FKDKE
ZEBAN D 72 80 O FHA T B O RER EOWKEE b T 7
WEIED 72O DR B OFH IAER ST, 72,
Wi A A > - BEREALTAE TN RGE L 72 R OREE 2 $H R
B72HOFHI I EH EN D,

B DR, FKE 2 K2 ] iET 5 %I B\WT, HK
DOWEFEZBEEHEIZ, Y RN 7= a ¥ (HEFo
R R i NS TIE, TAZ 2 At 0 B B OF i B
DIED, MR SNLHEREGRHIEEMFEL, Th%
WALS 52 &) &, EERN - BRI 2 KEERPEET
H5bo

ORIREBTIRRICE T2 RAFEAG
PR
IR T, MBI AZ I % 720, EEHERRL A4
Y, HEVITERNMRIIILDBREN N TH S, T2, R
KIZBWTIE, EHIERISEY) 2 Em 2 Rmins i, MEEY
153 (Residual Chlorine : RC) & L CEDOREERE L T\
L OREREAT) 72012, BREEERF PR L N5,

HORIBATI3EH & L C3EMKA -7 077 7= HA L,
K TR % gE i3 A 7R IERFNR, REEmRA L —
AL D B 7 POV NE & FEBL L 7R ER
FTHR-2003 ) — X% 74 ¥ F v T LTWwh,

OBt1 A > - EEETRRICH T 2R AFERF
WSRO SVE & H R HER T 5 720121, HENZRK
BEMPELTH S, HHWREHIE & LT, EER
OTOCIZ L 2 i EEHSHEH &L SN T D, ZIUTHIEA
IKAS, ZEEIZS B R R ORMIRILIZ & ) L L T b
O ThHb, 774 VHIEDATERML CWizigs, &
NoORREER RS 2HSHWEETH ), HEEHE R
W& BUREMED D B o W@ Z AR EE S AT LD
ot AR, 427 A R REREES - TOCTOHE
AR 52 LA, HER - HEW 2 MEEHLOER
w7z L7z B OKRAERICEE SN Tw b 2 EDFEH
& D,

RESIST METER

Figure 4 EE/EREHEY ! -—X
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Figure 3 &HIERETHRY ) —X

B R O BLE LA % 0 R 9IS - T A B L
T, EiEPEH (Cleaning in Place : BLFCIP & WE9) & 254
W (Sterilizing in place : UFSIP & M&$) 253 %, CIPIZ
B IZBOK, TR 7V h ) oS 2 EHE L CHBsE
T AP, SIPIZEE ICBiROBRR E — ER M T 2
ETIRET AR HETH 5,

CIP, SIP& b (283 T L AFEN OFAEE L LT
IEWICEE L T THbHo $72USP, EPIZB WV TILEERR
RUOTOCE KD EHEHH & LTBY), F2JPIZBw
THHLFWE=F ) Y 7 ORIEL L CGEEHRRUITOC
MHRE SN TV 5,

LG

A A+ v TRICBWTEE (Electric Conductivity :
EC) I & L CHW 2B, FAKRHICHAET 2 MEHE
HOBEZFNT L7200 TH A, ZOMHIZ, KOMEEEH
DIFIRE %Y, Table 1O&MFZGHIZLTWA 2 LAKD

Figure 5 70— X —BIEEREHFS-012 1) —X
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2% EMAKATOCE=4
(HT-200)

BEAKATOCE=4
(HT-110)
e ©
HORIBA | &
TOC MONITOR
HT-200

Figure 6 £H#RZET=-4TOCEt HT>U-X

55, LT, HORIBATIZ A v T A VEEERETL LT,
FHHHEY ) — XLy H & LTCFSO1Y Y — X% 54~
'j_‘y 7°LTU‘%O

HIEEFH & L CT0~2000 uS/cmF TOJLHEHPFHZ 1IARD -
FCTEHATTRECTH B, & 512, 2000 uS/cml > ¥ %
UL, BEMEOKENEICL IS TE S, 72, Bl
ME & L CSUS3I6LAHRA L, & 7 R ALEE (RFITIE)
i LT 5o & 512, 140C DA i 2 5 Bt A
HAEFEH L. Z LT, RRKOFRE LT, —IRIFA
Bl el3fin ), o yigEesiE L M—pke L
LT, XVEERAYS I T —FERL TV,

AEUTE, a3 2 WA SR &R 7O 2261 5
WCHELTHEY, MEREHEEEIRIIBILT=4) —
HOZRE R L Twa,

TOC3t

FHW 2 T % ik F 0w, 37 bHBTOC(Total Organic
Carbon : &H#KFE) 25, WIEFAKOKE 2 EHT 5 75
ELTIALS B ENT VS, TOCHERE T 5 &, BEHK
HCHIE 2 S8 E S A ENIC R V155, TOCRE=4 1) ¥
I AHIEICL), HERFR PRI CRANTE v
Y OMEE T BRECERIT 2 2 LATCE, EEFERBRIC
AT R KEERIC L > CEERIRIEE 2 5,

HORIBA Tl SR iR LB =R & v 7o~
74 YTOCEIHTY V=A% F v 7L TWwh, ZOFE
ZHFREAETHY, KT = FaANTY TS A
LA TOTOCEHHDSHBETH %o ABG O BHEHME L LT
SUS3I6LA AL, MM MHRE NI ¥ I 7)) — %5
HLTwad,

BE - REPHFANOEH
B AGEGE - Ny r—Y07a R 2I2BWT, HE -
W TRIHGBOME - B IET 2 L CEE L HIl
Th Do [THH] L FEM AR 220, Haak EICHFIET M

Table 2 —MEVGIREHE
HZ BWERIEKBHX, TFLoAXHARNHRX, £
BT BEEER, RERBRF UL
BRI B2 R, RIMR,

EW e TEIRE, RIETHZETHY, [REIEE, XF
W) AW ERT L Th D RE DT EE L TEEZR
BHERD) £ LT, BT AN F—X, BILETHGZ &
DALFEZ AN F =, BRI Vv L o BT )V
F—7p EhfA AV ¥ — 2 FH L CRUEEY OMINE & ik
LB R RE DT DI T W Do KETIIRER A - &
WHEE, 220 HENAHORIBAB B OMEN%21TH o

WAL A AT R OV A R

WEEALK A ANIERACTI D8 , DR 5 L EE R K LR
FE B D EEMIIENTRE T EOLIDTH 5, 12k
HG M= 7 & OZZ MR I £ 15 HORIBATIE
WEEILKEN ADOREPLE=5 ) Y 7 EFTOV ) 2—
arvagIA Ly T LTWA,

WEBALKE AT A EREE & L CUE, PEERSE T - 725
RO AR 2 ISH L7ZLEY ) — A03H 5. 1Lk
K100 g¢/mink W) KREETOHT AFKENTEETH ),
BN EEVETORKEIHELTWLEEZ NS, £
7oL TR AT AR LTk, NDIRA R % f v 726l
BANEFEI) I HERIR-4003 ) — AHH 5,

Figure 7 BEILKFEH AREREBELES ) —-X

Figure 8 NDIRAZ:BELKFE A XEESHR-4000 ) — X
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BE - BRTOEXICH T 5 AKOEHBIEM & REDER

Figure 9 BR7HtEX I X7 Ll XEC : EER, PAAREEE, Turb: BE

BR7 Ot XAANDRERH

Fin 70 L A5 A EERFTORMFERIL, 1ERCIPE
EOFEMEEEMOR BV ETH o 7208, TFEITAEETE
EE mEEHHE TOpHREEROFHIF 2 b 8N L
TWwab,

HEEERNDICHA
EERANIVAT 7 OERPEHE D, BREAGSRE ST
W, BEEAMICIIABES L ETNTEY, RENL
BRI =TV 0D Do JLFEA— S —ZAEHE oL
HOEENa -7V 2 WELTBY, e 2HEED
=70 DT RRED LT 5h, HL3EA — 7 — LR
DIATIT) =% BT TBY, ELFHEOESN
LIMHEAZEEL TI— 7V P2 HE L TWD, AL
DFEBEFE TR WEHIREIZDHY D 5 .

—MRNSFERE LA TIEFLIR A SRR O 8) 12 X D pHA %
A 6 BEHEICELT 5 FLERR A RILEY 2 12 L
ZORFBE L THAREELT 50, ALMPEL IS Z L
TpHASEEMEMNICZAL L, MOMBEEA g LI WS %
HYbEMERD DO ZpHEEHIS 5 FHiE, #iho
A FEREN LR RO 72 DI EE R RIE S o> TWw
5o

BREKERANDICHA
DOE—IVERICH T 2R AERH
FEEA R L2 mdE CH 0, Bl Rm Cidm %,
MO E R Z, N 3B AFIALTEBY, E— L
HORBEEFH L-ANTH L, E—VITBFOM S 12X
DEFICEEINEHEGE TV T — )V & KBH AR T 5
CETHEBEIND, E— VORGE TR T A4 2 RHll g
BHENTEY, BEELIETOpHE R KR T A DB
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AL R RRH R B R A 2 NS 50 $72, E—L o
BE 70 A CTIFEERGF 2L CMHATLHT, #RET
ROEHZIT->Twh,

LG

AL MBEET AV TOER X V7 v A0E4, ik
DEIFHIER L ED T4 OWRHE - BREDVER SN
%o

ZOX) RBEERBEOREICI) 1) 2 EERFE LT
&, BHBRICHE Y ) — X,y i =) —REE=
FIFS-013 ) — XRFES-3103 V) — X & DA A HEDIHE
LTWb, TN5HIX140C O EIRATIEAEIZ S AL LT
bo T2t I ORFER, FS-013 1) — X TIX15A, 1.0S~
255~ )V—)b, FES-310% 1) — A Tl&, 1.5S~4.55~ ) — )
EERHBITARETA L F Yy T LTV, CNHE VD
NI RERE 1L, 22ROV T — AV —HIC%>THY
—EERIFA F A T OEM L I L Tk E AR IC B
WTRECENRDIHEZAELTWA, 512, 2o
Lo THREORNELEST S Z &P hnizd, 2 7
DEERWH L 2WEOZLOBEL 2 {, RENTO
W L DL CTREMET 720 7 (E— Lk &)1
Ll LT\ D, EERIINEHRESHL, BENOTF 7
VoYY Frb D IZBW TR E AT RE L 20 5 %, Ak
TR ACBWTE, THREHORBELICO 'Y 5. (Al
ik Figure 57 10— A ) —RBEEFEFFS-012 1) — A&
N L)

@EFAIIEICE T 2RAFEAY
FEREFIZBOCTHR L WREEHSERBSN TV 5,
C TR 7O ZADORETEE CER S NS, AR
PR IIRTIE L 22 B R AT 5o
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PM-100
(9. RILY)

PM-960
(EiREE)

CK-05PS
(#H#BEm)

(ERF=7)

Figure 10 BEFEREIPM-960/PM-100

ARG

JEERER (Peracetic acid : PAA) (ZFERE, BEILKEZEB LV
KOFHREWTH P, LR TIZCH;COO0HE & 5
b END o IRAIEEERE & BERLKERIZDE L, ok
{LRFNIK L BERC RS 5720, BEMEERE L CHEE
REHOLHIICHEMEAPERE L 2 VAEED 5.
HORIBA Tl Z 0@ FEEE O EEFHI & L CREELSL
FEE O BEEEEEIPMY ) — X2 54 v F v T LT»
o TOEZFIIREREDZDT V=0 73 A N LKL
1z 54, 100-4000 ppm D EEEEEIEEER ) 7V & 4 L TRE
W 2HENPTE L, £72, REAOHIRI TR %
HALTBY, Yy 7RI TH 770t 28R
BWELEETE o TV b

F0O7O0t AANDERM

B FEESERICERSOQS
HORIBAZK &8 $ 1fi7
PR LA S N T IR S &N A F RIS &
ARELRAT I =I5B I ENTE D ARG TEHES
OBLETAETIIES K EESRESOMEE LTHERAL, 3%
L2 D AR RS K % S\ 5o Bk i@ )
FiBLK RS K O B IZEE R E R TOCE 2 &
NTwa, (fid 7o 2FAKBEICHETS NS
HORIBA# T O AL T2 B0 Z &)

N FEERER

INA F BRI OGRS ARV E v RPuR 7 A
KOWE T, Ml ME, B2 OERINL NS T E
HRMOBE T O MRS FEER LIRS CERD, K
OFHEIZ D v LA LS FANEIEF ICEMTh b,
il ECEFHEE T CollEhR E, a0 7 7Y
r—3arvrgRkani, ¥pHEHNL, BiELE T,
BB A DR ZBRIERCHE - 7V 7 ) O, COEE 7
COEH, B TIEICBWTIE, BT ANOTPEIRREE B
TIWICEBEE 2 D,

HORIBA

Figure 11 &4 > 71 > %pH5t UP-100

WEY 7)) v ZpHiEt UP-100

P 3 iy D BLE B L IR S OpHEHINIZ EE 2 THETH
%5, ESEMORIIEEM 2 ESE SR b £ v pHE FHENT
A¥A, FHIEHE L RMNICHEE CTH 23EL T ) 7 A
(KCODSRHT 2D T SN, 20720, @iz sk
MOBETO—ERmEY 7Y v 7L, FHIBEREESS
w25, WEY 7)) v I ROMERMAFERICER S
b

W > ) v ZpHER UP-1001ZWHZHR > 72 Wi L C
BY, b TV ERG]LEHITREERET %0 LI OFHZ B1F
B2 FIEHEIZ05 mLEARD THETH 5720, BiH
HOHRICEBWRETH 5o F 72, UP-10013 HEIAYIZHIE
T HHEEEL M2 TH Y, pHOFHNZ 22> B ANEE OB S
LERNREFHET Do

ISFET#! pH+t ¥+

INA F RS OBE TR TR 2 5528 LTRSS
T 505, BREBICHEHORA LD S0, 5
ML Yy MTHE SN TS AFy 7 MOREZHH LT
B aAT) o BBRBIIBERETHEEL, KOBEEMFFIIIH L
WEREMFHT 2, 2O LX) ICTRILIfEVETsZ L
YTV AEMRL, BEEORB TR CHHET S
Ny T DOREL S VTNV —ADNY T TIFbs I L
W%\

Figure 12 ISFET&pHt >4
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AR TRIICB VT, pHOME 2 ZBA I R ORh =
DR E A RITT . 20720 COMERE & —5Ei 12 R
b Rl pHICHET 2 LEN D Do FBHTRICBY
Ti, WL VIEIC L > TNy 7 7 O L pHA %
HYLLENH D, 2D LX) LpHOMEE L v 7V —
DNy ZTH I, Ny Z IS S - pHEKR y
TR % 4T o 7 pHEB 2 A L CTHAT 50 £ v i3y
7RI T & B 7200, Ml CRR A HE %17
VDB B o Sl TR £ v % BT 2 HEO—DI,
by TR R T R T B DD B

HORIBAZH AN CTHEASEZMA S AL TB Y, HILH
LA & VISR AR E T P A ¥ (Ton Sensitive
Field Effect Transistor : L FISFET & B&47) #fHH L 72
pHE 2 AELTWA, TNHIFTTIZERHLEN TS
D, 7R HpHETHLLAQUADEMIZHHHL T b,
F 72, ISFETt v HI3 B e ®, EFER IR AR

Table 3 ReadoutBI:EFEE (FBHFFER)
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BUE, B3 7r0 v 2R A 70 v 212 BT A KE 0% ER
RO EEWom L3 EFTEITEEEEZE L Cnb, $727
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Measuring Technology and Applications for Demands from Wet Process

FEESEEICHTEZIT Ty FTOEITE, BAREICIEL T4 DERY
KEOBFHAPFERHINTVWS, FEET NS ZDEFNELED-0IC
EZh 5 DERCBIHKDEENINEETH 5, FEFT /N1 DML
REMACE I AL TOEIREEDERICLY, RODS5NBE
IBIEIEIZ Z DBE 4 TEAE L T& /2o HORIBAY JL— 7' Tld, 1980F K%
F L), BRALRRMN, AFRMEOERREM AL /70X E=4
FRRABALTE A ABTRZIASDI Ty FTOEXEUHOEZL
) > THT ECRAERICOWTBNT %,

F b fEXKER

Kentaro INOUE

oA HE—BP

Riichiro SUZUKI

Various kinds of chemicals and large amounts of ultra-pure water are used in
semiconductor wet process. Management of those chemicals and ultra-pure
water is important for improvement of process yields. Due to increasing
complexity and miniaturization of semiconductor devices, new processes and
chemicals are appearing, which can often require changes required process
control levels. HORIBA has been providing various process monitors based on
electrochemical or spectroscopic technologies for wet process since the late
1980s. This paper describes some of those techniques briefly and introduces
several products for wet process and applications.

EHEIIARA DM OB TIEFICEETH 5, R HEDHE
WCIx, ENALAPOSZFM LT, EACGRRIZARK S

[EU&HIC

HORIBA 7' )V — 7T, 19804EAA 1 & 1), AL,
AT S O SR & 0 L 72 B8R i o 7o &
AEZF HFWHITHEA L T & 72, B E I & KT
oS =F s vy, V) HEEREIILD, BR
R, W EEAFIE L BRREE =5 2 L, F
EAEGE 7O AZBWTRPTHOM KR 2y VT
Ot AE=F 25, £ OFEETIFITMASINTE /2, B
T, TNOORMEE 2B LMz ErL, S8
FRBGAEICRIG T 5 & & b1, B AN oF)
My )a—varziREL VWi, ARTEIZENLLD
vy M7 av AT ORES L RHAFEBNIIOWTREMANT
b

FEEY Ty F7AEXICOVT

PEAREGE T O AT, CREAT I NOWEE, Ty b
Iy F 7, LIUANEELRE, FEIZG L T4 D3R
PHEHEINTWD, kG 7o AT, Ty F 7L —
N OB, BN S =T 4 7 WFEIZL 5T
LFNA ZADTEARRZFI &SR T HEMED S 0, S0

MR TG LTV AR, B X UEE AW 2
EkBEWHPICEREEL, HLVIIFHEIELZ LI L
DEBELTWw5b, Table 1IIAEN 2 BRESRY &l H S

ARAE ST R AN N
Table 1 Contamination and Cleaning chemicals™
FREXTRY EREREE FEER
S5 g o | A NHOH/R0/H:0) | 72 =7 BRHEATA
Ha7K IKFEK (HREXK)
DHCI FIEE
HPM(HCI/H:0:/H:0) | iRt BEMEAZAR
SPM(H:S0./H:0:/H:0) | it BEHEAZR
2| o N
FPM(HF/H:0:/H:0) | 7 v BEEARK
HF/O: | Tum AV
SPM (H2S04/H202/H20) | #il% i@ER{EK K
M | APM(NHOH/H.0:/H:0) | 7> =7 BEEATK
ox | UK MK
wem 07 LA
BHF (NH4F/HF/H20) Ny T7—KTvER
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Table 2 CS series line up®?

BIE VAR

B IV BEE

Cs-100> ) —X CS-700> ) —X

CS-100F1> U —X CS-600F> U —X

S8

B BEARIU-—X E Qe Ny 012 KD -ZX REMRE L
HRBE | 20-30°C (AN 17 7) 20-30C 20-30C 20-80C
SRR IER L 25T 256, G LB AE R

OFEFEEIT—ETHoThH, MY ELERL T LHIC

A RENZLLTCLE ) 2D L) BEEEILIZLD

Iy F v TRERRERNFIEACDE LS Z LB, TN
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Figure 4 SLIA-300 measurement result of ultra-pure water™
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Table 3 The water ionization constant and ion concentration™

B -log Kw | Kw #EBEES | [H*], [OH Imol/L | pH

5 14.733 1.85E-15 4.30E-08 7.37
15 14.346 4.51E-15 6.71E-08 7.17
25 13.996 1.01E-14 1.00E-07 7.00
35 13.680 2.09E-14 1.45E-07 6.84
45 13.396 4.02E-14 2.00E-07 6.70
55 13.136 7.31E-14 2.70E-07 6.57

BXCERE & TDICH

Wy F v 7127 v (HF), Tetramethylammonium
hydroxide (TMAH), 7 » & =7 (NH;) D/KER 7 & %4
W3 2856, TOEW Y CHMT 5 03—t L C
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Table 4 Practical concentration range
converted from the conductivity for
each chemical solution
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Figure 5 Conductivity characteristics of concerned chemical solution
Table 5 Features of the conductivity measuring method
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Figure 6 Membrane polarographic measurement principle™
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Figure 8 Measurement result of DO in HF solution
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Figure 9 Measurement result of DO in TMAH solution
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Figure 11 Capillary type pH electrode™
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Figure 12 UP-100 Measurement result of NHs
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Request for pH Measurement in Regenerative Medicine Field and
Future Development
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Yuichi ICHINARI

Regenerative medicine is undergoing rapid research and development in order
to disseminate it as a therapeutic method that artificially creates human tissue
and restores function. To generalize the regenerative medicine, it is necessary to
cultivate a large amount of stem cells such as iPS cells. pH monitoring of culture
solution is an indispensable item for mass culture. The pH sensor for cell culture
are “maintenance of sterile environment”, “influence of eluted material on cells”
and “stability of measurement” necessary. As an example of a single-use pH
electrode for cell culture, we introduce y-ray sterilized pH electrode connectable
to cell culture vessel. As a result, the performance of this electrode, in cell culture
for 2 weeks or more, was pH control within 0.1 pH of the culture solution. We will
continue to respond to requests for new analyzes from the field of regenerative
medicine and contribute with measurement technology to the development of
regenerative medicine.
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Table 2 Readoutfd#&=E (pH7 75— 3 2)

Table 5 ReadoutBaE0E (45515H)

1= EEZ B H % 1= e 5 H |®¥XRE
WEAY FEEEERVIBERED = K % |
AR Y FHONEST AEER 8 6911998 HomsemIl | REATEEME ERWE . |
_ o |EH B SR FHTHEZE :
R REOOHATAEDLDOD=RT | e gy 13 75 |1996 e E—
pHABIRE H it =i 5T | H._E JEX
:ﬁﬁﬁ§ CUBRRICETS | o >
: SR EE (A=I2THRO | g oL 24 37 | 2002
WNERDIEZEEBD A X —T > TRFE § ERFE _E:m ‘
ERIGEMSE—1 A — T JICK YD | BB 18 22 |1999 %*gﬂﬁﬂtﬁtﬁﬁ
BAHTIEER— : i FAF ‘

N P— e o FLWERICE DL | it ;
MERREREAIERE F v /N7 B4 BB 329 74 | 2004 PHEIE—EREM (| BT FRAA ERRAHE 20 32 | 2008
Ca* 14+ EBEAVEEERFDD § REE S h D pHfE | HiRAT EHRIEEHREBFE
DIV O LAF OB AE WLIp 15 40 18 | 2013 ETBHIC— BATRHERZENRE ‘
(LAQUAtwin)Ca’* 1+ > X —4—% = ~ NET §
BV RIS ?;‘;%?577/ NY | emmEA2EI 2GRS 30 36 | 2005
a2 89 FKEEH(LAQUAWINY IC& B | B OB i
fff???g;ifﬁgf?ﬁfg BEET 41 50 2013 *1 BRIFHEEICOVTE, BELBOCHEEEHLTVET,

AlE— :
Table 3 ReadoutBl#E%E (PHZERE)
=8 % B H %%
~ ~ 3 SIR R 2h :
pH EHRIOWHE LD 5N, BAS{E
PLEHAIMENE AP MIRBTE H4 B 35 92 | 2009
2 (JAIMA) B EBREREZ 2 E | 3
BE Wk
Table 4 _ReadoutBI&EH (pHER) ‘ [1] BHEIREBRRC S5 7 b5 <) LANRRETRIS o 7 e
1=’ % 5 H |%xE ARG, L IR, [b3 15 58144535, pp28-31(2017)
v/ /OBBEEAVIERBIRL Y | HE B 8 10 |1994 [2] Wik, BHEEIEA [ S LvpH KB O], Hralathinsh ire
> X N —DR R A B T, p21(2013)
BHEOERILEHMTEE Kl &% 8 20 1994 [3] #HASIEHARERY
EEBOEH XA -T2 TF 5D | B51E [4] SESHUERT, HEEM, K#52014-115124
hhdhr?2—_(3ohilE, 55T E?ﬁ 8 22 51 |2001 [5]1 JIS Z 8802-2011: pHill7E /5
HH5E— FaE [6] Katsuhisa Matsuura, Masanori Wada, Kanako Konishi, et al,
pHETBIDF =% 28k HZ XAEBDX o | “Fabrication of Mouse Embryonic Stem Cell-Derived Culture
- B 26 12 2003
1IR3 DIFTH? | System”, PLoS ONE, 52176, pp1-11(2012)
50E/TDpH X — ZETEEE (35L) (27 76 |2003 [7] Katsuhisa Matsuura, Masanori Wada, Tatsuya Shimizu, et al,
WISBIEFT OEBEMT 1 pHEL, 1 A “Creation of human cardiac cell sheets using pluripotent
CETOBEEE L TDH T XERE, &i& | FiE & 40 90 | 2013 stem cells”, Biochem. Biophys. Res. Commun. 425, pp321-327
17 E (2012)
BRCPMELOAULHAEE | o0 £ 40 102|018 (81 WIS BREA [T A LT =)
= 7|, EHE: Vol. 85, No.4, pp412-418(2015)
pHET E BERE O R ERE Hi 50541 55 |2013
g ’ - K &=
IS BMERT DEREM 2 pHER FR At i41 60 2013
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BENCEDCKERTESRIERDT=4) L TILO0T

USEPA Stage 2 Disinfection By-product Rule Compliance Monitoring with
the Aqualog® from HORIBA

AFE T, KEBKDOBEIIRTH 2 KPBEEEED " (DOM)DE=42")
Adam M. GILMORE .7, ssvtkinmImecemns 3 ass4mmnEEADOAqualog
OBEABGIDWTIRAR B, AqualoglEUV-VIS (LA FI48) IRIXR X ~< 7 ML &
3RTHAEE N X~ rIL*2(Fluorescence Excitation Emission
Matrix : FEEM) 2 RIEF ICBIE CZ 2B TH V), KB AFEEME =5 —
ELTERTES, TN, #HRK%EKEE T 5 (Subpart H*IZRE
Sh o) #ER A FKAIBREERICE & h 3 EERIERYICRET 3EPA™
A (DBPR2*S) WICHEM UL A=EZ42 Y FICEL TWB, AFEEAL
32 &T, EPARBIDEE/SNS A — 2 THBTOC*®, UVA™’, SUVA-
TOC*8ZMNA T, SDS-THMFP**%# ZIF U 7 I EZA LTEZL2) T T
B2 ENTRETH D, BINT A —ZIF, EFHKDH 5N BTOCHLERR
ER(TILAVEOEB) LU M) NDOX %D LRR{E(MCL) D F8I(C
FHINZ, BRE=2) > TARBLVOITZTH T THROW
FTNICHBERATREAARFEIL, DHAXESTH LUTOCEHZ L ZBIE, %
IEMUNOXZ2COREERETO Z &G L, BRAKDESNIEERE
DOFH 2 TR (2~37) P OERBE TiHME§ 2 2 &N TE B,

1 K EAFA N © Dissolved Organic Matter (DOM)

*2 0 3WILHhEREE AR Y bV - A TIZFEEM (Fluorescence Excitation Emission
Matrix) & B&3

%3 : Subpart H : 40 CFR(the Code of Federal Regulations)part 141, subpart H, “Ji#
LAY AIHHE

%4 : EPA (United States Environmental Protection Agency) : K EEEEE 3T, USEPA
F T HICEPA L BET)

%5 : DBPR2(EPA Stage2 Disinfection By-product Rule) : EP A {35 &l 4 5y #i HI
Stage2

%6 : TOC(Total Organic Carbon) : 447 #¥ k%

*7 : UVA @ 254 nm GEIMRAN) 12 B1F 2 WO0HEE

%8 : SUVA-TOC (Specific Ultraviolet Absorbance) : 24MEW G (DOCH 721 @
UVA) o HIEITHE L 728 > T I34LAEE045 mmD 7 4 Wy —TAHBINTHD,
TOCHHIZEPA Method415.312 55 & L7 A IR (DOC)EICAHY L, AfeTiE
KR o TR SN T D,
SUVA=100xUVA (cm™')/TOC(mg/L)

%9 : SDS-THMFP (Simulated Distribution System Trihalomethane (THM)Formation
Potential) : BCAGR MU ANT A8 VHERHE T HIME, FCAGRITKERDS R Lz s &
WCERKIREEET 2 )T 2y OF i,

EC &I (DBPR2) 12 X 2 HHIATEEN TV 20 SRS DK TIE—

12, BERERPE LU 2 810 K o TR BSS HS TAA
7 A AT, WFKEEICHEAT S (Subpart H*¥IHE WA T 2720, 2AKWHRFE(TOC) Ak E CEHT
ST EALERERE N (XIS HRIE A ST 2EPABIL %o 2072@, DBPR2ZTIITOCKREZEREAHBIE ST
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Bo TN, KEAKDOEIKY AF ANEIZBWT, BIEA
W O EDO S DS, K E S L TR A ICEE R HER
R E R B 720 TH Do HEIRTR E % 5 HHREIA K
Wiz b)ovg 2% 2 (THM) e O fERR (HAA) 7 & 038
JEEDSE D H ZWEN BTSN D, TOCE % & DR
W NE DL, BEAIC X ATOCKRERENICHE S KITT
T ) IS L THE SN T B HERD KB KD ULE
TRICBIFA2EZ2Y ¥ 7 TIR@EFTOCHEZITH 25, =
12254 nm EYMEA) 12 B 2B (UVA) BIGE & #
AEHET, EPA Method415.312 30 < 2R/ SG4ER1E
(SUVA-TOC) 2 B Hi¥ 25470% 5%, SUVA-TOCIZ
TOCIZBIF 2 5B HEGMERAREOIEL LTRSS,
FEEEACE YO &6 & & HFI§ 2 RS & oz
ISP RAHEDRD SN TWAE, 2NSDMEIZIE, 47
FSERETOCE, FE by T x s VEIEMEH LA
W% 5%\ 20728, [HFRIAE B O i BRY)E B K
FH M UAT R ERGETHME(SDS-THMFP) (d:@ 52~
100 OMEMMZZ L, B AHMEZIT) 2 L PRETH
o TNHLOEHIZE Y, TOCORAM LI LT, %
HFIIR 7 O Z NI TARORE L RIAT) T LT L
Vo F72, TOCBEU MY NO XAy a2ty I TE=
YT LI, MEEEBOA Y TFF Y ARLTF YT
L—2a v OFMEr»Y, HFaA N 2057000, %
<O AP T, WEEBOEAZFEET L —HE
L oTWnh,

AqualogZ ffio 720 #r Tld, REEH VTR A RS b
JVEFEEMZ AF I D EREH CHETE S, TNHD
T—=05, TOCOME, &) biFTOCK: LG
(treatability) 12B3 A Hil (SUVA-TOC) %°SDS-THMFP
(RIS B S BAL A QML EEM I LB 2 B H e 155 2
ENTELWNEESB L CFFEEMT — % O AT IS
PARAFACP® L IHIZN 2 S L BT 2 B L, &5 I12KIE
RREROH I HEMLT B2 LT TIVY A LR
ETI)ENTE L, T2, F—V52EFV V7 $HI LT,
FOKH OB EAL, HHROFEEEXRANT LI ENTE b,
T T THEDEELPARAFACO 7V DEA
JEFOL N — XV FlT A EANTE B,

AHaTld, FEEMOBEIERRIZx L TPARAFAC% #
L, FMERTOCEB LU MY a £y v (THMEP) ®
%155 FFIZOVWTHENDL, $72, EPADEFRT 5 Fik
12DV HIEE & I L 7R R DWW T h k5B, itk
ETIETOCHBRFEERE L THMFP % T4 5 720127 v
#0) &, HFEB L OpHOWE % IEIEAT L CTT ) LEDN D
HZEIZEBELRTNER SR, 2O ILERGET ORI,
DAqualogD il EIZHD W7z TOCKFEULELRE £ TOCHHE 7S,
TERDSUVA-TOCHEL Y QIEMETH B 2 &, @ilH2~10
H O 22 L RA2 ) 7 il BB AL 2 SDS-THMFP
EIEEE L TARTE IR CTHEBTIT) 2P TEL T L
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ZRLTW5,

%10 © A% (goodness of fit) ! MFHENTICBVTETFT VD ED
CBWECHBTIFELNERT,

BiE

F7IVAHUE, UVA, pH, IE%8, TOCH &LV
SDS-THMFP®DAEIE

JFkB L OB Ko 7V A ) B, UVA, pH, Hidk#, TOC
B LUSDS-THMFPOHlE %, ZECMISTEBE N T 5
DT oRECESOTERERLZY, 7 V5 (mg/L
CaCO;) DIERIZIZEPA Method 2320BH#afiladiioE i: % fifi
M L726o UVAIZDWTIZEPA Method 5910BIZ#0 %, ¥
BES cm® X )V x w72 WOGEE M E % 1T - 720 pHAE 1L
EPA Method 4500-H * BIZfit. o Tll5E L 720 71 3% (mg/
L) 2B L TIZEPA Method 4500-CI-G YL HISE % 920t L
720 TOC (mg/L) D#I5E121%, EPA Method 5310CI23:—>
CUVEREERERLE: 2/ L 720 SDS-THMFP (mg/L) ®
HEIZDWTIZEPA Method 5710-Cl2fE - 726

Aqualogicl &K AFEEM$B K UIRIRZA XY MIVDBITE
JEK B & OMLBLKIZFEH 24 > 7OV 2 REL L, W5ERT120.45
um®d 7 4 NV F —=THBEL 720 TXTHOY ¥ 7IVILHIER]
T RTEm(25C) IR L 720 FEEM EWILA X7 h LD
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Daily measurements of UVA (A)and linear relationships between UVA and TOC (B)for corresponding raw (RAW)and finished (FIN) water

samples. For panel B the linear equation for the RAW samples was UVA=0.196-X (TOC), adjusted r*=0.975 and for the FIN samples
UVA = 0.099 X (TOC), adjusted r’=0.950. The linear fit predictions (red lines) are shown compared the 95% confidence intervals (green)

and prediction intervals (blue).
w7z,

HREEBE

UVAB LU TOCH H RAIEHE R
JFIK B & OB 2 HEREL L 724 >~ 7 v
22T, Aqualog% H\7-FEEMill &
EEHNZ, UVAB X UOTOCERHIE L 720
HoERE R % Figure 11IR T TXCHH
¥ IWVIESLEE04S umD T 4 )V F —TH
BENRTEBY, ZOTOCHEIZEPA
Method415.312 5% X N iBE A %
(DOC) Iz 43 52, FKIZBIT B
UVADHlEfM Otk ES cm) 0Z L%
Figure 1AIZR T, #9184 H ool se ]
W27z > THIEMAS10R5E < BB LT
5 ENGIr otz TALIKRFIZBITS
AR AESAREREE) L2 LSRR T oy

Emission (nm)

0.5+

S o o
[} w >
!

Absorbance (1/cm)

S

250 300

350 400 450 500 550 600 250

FINISHED

300 350 400 450 500 550 600

0.5+
C D
0.4+
0.34

0.2

0.1

0.0

LLDEEZHLNDBKTIE, e
B LU A& o 2GR O
HIZLY, UVADOZEBIL/NE HE S K
W, Figure 1BIZ, Figure 1ADJEIKB X
CHEIK DO > TV ENZENRIET AUVAL TOCHE
RO 7y bR UK, WMEKIEZ, UVALTOC
DBNZIEH S 22 H B 2% JLBIB R DAL L T 2o JLBIK
OMFEMOMEEILFKRE LTHEGTTH 72 DK
& PRI, FUKB L OMLEK o R EAR L T b S
20 mg/LE L TWAETH L, TIIEHET L2TOCH K
8573254 nmAx WIS B4 Tdh b T L Z2RIBL TWhb,

. T
250 300

T T T T T 1
350 400 450 500 550 600

: T T T T T T 1
250 300 350 400 450 500 550 600

Wavelength (nm) Wavelength (nm)

Figure 2 Comparison of typical Aqualog EEMs (top)and UV-VIS absorbance spectra (bottom)
for corresponding raw (left)and finished (right) water samples measured on the
same day.
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Figure 3 Excitation-emission contours for PARAFAC model components c1(A), c2(B)and c3(C). The data set included n=1484 samples with
duplicate daily measurements for each raw and finished sample. The model accounted for 97.3% of the variance, the split-half validation

match was 98.6% and the core consistency was 94%.
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Figure 4 Normalized concentration PARAFAC loadings for c1-c3 for
the daily raw (RAW)and finished (FIN) samples.
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Figure 5 Comparison of the PARAFAC component concentration

ratio c2 : ¢1(A)to SUVA (B)for the daily raw (RAW)and
finished (FIN) water samples. SUVA was calculated using
the data in Figure 1 using the formula in EPA Method
415.3;

SUVA=100XUVA(cm™")/TOC(mg/L).
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Figure 6 Box plot analysis of the means, maxima, minima and ranges
for SUVA (left)and c2 : c1 (right)for the raw and finished
water samples corresponding to the data in Figure 5.
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Table 1 DBPR2 removal rules for TOC as a function of alkalinity in
drinking water treatment sy}stems defined by Subpart H that
1

use conventional filtration.

Source Water Source Water Alaklinity (mg/L)as CaCOs

TOC (mg/L) 0-60 >60 to 120 >120
>2to4 0.35 0.2 0.15
>41t08 0.45 0.35 0.25
>8 0.50 0.40 0.30
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WTELZEEZRL TS, YFH0 mg/LOZ OEAREH
1%, BB X OMLEEKIZBIT H2UVA L TOCH LR
DEE DEALD, 2 clDBEERIZL > TROLN L Z L
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Figure 7 Model linear correlation of the TOC calculated using the SUVA and c2 : ¢1 concentration ratio (A) and the comparison of the model TOC

calculations to actual daily TOC measurements for the raw (RAW)and finished (FIN) water samples (B). The linear relationship in panel A
equates to TOC=[UVA /(c2 : c1)]/ Slope, where the slope=0.160.
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Figure 8 The daily alkalinity values for the raw water and calculated

required removal fraction (A)and the Aqualog model TOC
values for the raw water (RAW)and finished (FIN)and the
calculated target removal (RULE) (B).
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Figure 9 Multiple linear regression model of the SDS-THMFP for the raw and finished water samples(A)and comparison of the model and actual
periodic SDS-THMFP measurements(B). The red line indicates the DBPR2 MCL for TTHM and the green symbols represent the actual

distribution site values for TTHM.
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Z6EHORIBA Group IP World Cup | LlP)
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IP World Cup

HORIBAY IV — 7 TH E h /-84 ORAIN AR A EP BEOHEN &
o TE o BMRAR E 2 DR =2 HNBMENIHORIBAT 5 > KOKXEN &
ERTH'Y), HORIBA Group IP World Cup(Figure 1) (£, HORIBA Group is
One CompanyDiE#HD b &, BEEFL| T 2547 - MNEEE J IV — T2
TEEL, REZBREDREBE & & 23 - MPOMEORIEZ S 5ICEL T
WS ZEEBEELTRIRE N

Z56[EHORIBA Group IP World Cup™' T3, #4 & &G HORIBAY IL— 7 DF
RBIEHD S198DIEEN H > 7=, 20165FE3A24H (Z5E6EIHORIBA Group IP
World Cup®#EBEX»fTH N, R UNMIRAHL E R U /N - UKD [Twin Pitot
Tube Exhaust Flow Meter (Y > E b —%&HH X85 | #Gold Award %
ZE L 7= (Figure 2), HORIBAZ L — 72 XFRT 2T & L TUTICRBN T %,

*1:2E6METIE, 2015F7R1H A 52016563300 OEICEIE, HEE, /XFER, 15T

B, FENARREEZTE LG EOMNMEZNREL TV,
Figure 1 HORIBA Group IP World Cup

VA N—EHET ARER
Gold AwardZEEHDOBIE

2016 HORIBA IP World Cup Award% 58 L7288 (IP) 1%, ¥ b —&ik
B ORBERTL V VOWEICETLIIDTH DL, ZDOIPIZOWTIZHEE, Kk
M, KB, HA, 42 F, mETEHFHE2S T S8 T0W5,

LA, BRINIZ BV TRDE (Real Driving Emissions) 3B#2%E A &4, HORIBA
DOBS-ONEA, HEREHE % &0 kk4 2 BMm OB LN T\ 5, &5 HE T
&, TV UBEARMD ST A FVIREEOB T, 70 HIES &) RS 27
AELEET Do T OREE, KAMEEIZIX, €N —FNOHET A DHEIET
LEFE TINS5 DT, WEDAHEN SEL %o FEHIZBWTE, 3R
B O A EE OB O W THEBOEEI B EENTB Y, Flid, B
HAFEFTORKA T — V&R 2 WHIFC, KON A E % BRI
FTHLIEREPEREN TS, TNOOERIZHEZIE, RIEWHET AL v
ZHET 50D H HRDERERIC BV, sl EHEEIC BV ORI L 2=
FPKEBEDHRELRDZEDD 5,

Figure 2 Gold AwardS&E# (4)

VT ERAN— TR AT L& AW, 4 ADORR 2200 b —EF %A
G TIOOPET AMEFHIET 28 L WIP%E A& L7 (Figure 3). HE7 A
MEAVERWE ZOVTIZF L SN, F20REEITHE SN, £ ToHET AR
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BIBEAN SN D BET AREAEHIIN T A o 2BEE NV 7
BN, FE7 AREIL, FlomaEIEASNL, 20
2T BE, TR L v DI - THE A FE & hisd TIERELZ I
ET DI, BEEOT— V8 TG 2 5 EREE RN
MWz HZEeNTEL,

COIPIZEECTHEFZIRFEATH D), 200H R TH 5,
FRTOPFT AREFHIMIZH VS5 APTFM twin tube
(Figure 4) &, F > 11— F i 5 OBS twin tube (Figure 5)
EBRATETH 5,

[—Valve actuator

{ Second probe

Sample tube

T Figure 3 V1 > E h— B8 AABEHOBE

Figure 4 PTFM Twin Tube Figure 5 OBS Twin Tube

Z£6EHORIBA Group IP World Cup=g

[Gold Award] [Bronze Award)

[ZEEE] [ZEEE]
YA EMN—EHH A REET YAARTS Y a Xy T HEER
HORIBA UK Limited HORIBA Instruments Incorporated
ZE#% Kevin Tully Z'¥% Patrick Lowery, John Dick
[Silver Award]
[ZERE]

TRIVFT Y a BENRATEER

HORIBA ABX SAS

= 'E# Florent Beauducel, Philippe Benezeth,
Lionel Ocard

70 | Recclout No.48 August 2017



HORIBA Technical Reports

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) 77-548-6130 Fax : (81) 77-548-6193

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 Miwa-cho Miwa, Fukuchiyama, Kyoto, 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)75-313-8125 Fax : (81)75-321-5647

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

Jundiai, Sao Paulo CEP : 13212-181

Phone : (65)11-2923-5400  Fax : (55)11-2923-5490

MIRA do Brasil Servigos de Engenharia Ltda.
Parque Tecnoldgico S&o José dos Campos, Centro
Empresarial ||-Sala 2104, Avenida Doutor Altino
Bondensan, No. 500-Distrito de Eugénio de Melo,
CEP: 12247-016-Sé&o0 José dos Campos/SP

Phone : (55)11-96990-6475

TCA/HORIBA Sistemas de Testes Automotivos Ltda.
Rua Goias 191 Vila Oriental, Diadema, Sao Paulo,
CEP : 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 Corporation
9755 Research Drive, Irvine, CA 92618
Phone : (1)949-250-4811 Fax : (1)949-250-0924

HORIBA Instruments Incorporated

9755 Research Drive, Irvine, CA 92618

Phone : (1)949-250-4811 Fax : (1)949-250-0924
Albany Office
Suite 104, 58 Clifton Country Road, Clifton Park, NY
12065
Phone : (1)-518-331-1371
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
5390 Bay Oaks Drive, Pasadena, TX 77505
Phone : (1)281-482-4334  Fax: (1)281-674-6058
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
Sunnyvale
430 Indio Way, Sunnyvale, CA 94085
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, Ml 48083
Phone : (1)248-689-9000  Fax : (1)248-689-8578

Fax : (1)630-562-2324

Fax : (1)503-968-3236

MIRA North America Inc.
1400 North Woodward Avenue, Suites 250, Bloomfield
Hills, MI 48304

AUSTRIA

HORIBA (Austria) GmbH

Kaplanstrass 5, A-3430 Tulln

Phone : (43)2272-65225  Fax: (43)2272-65225-45

BELGIUM
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 SAS
16-18, rue du Canal, 91165 Longjumeau Cedex
Phone : (33)1-69-74-72-00 Fax : (33)1-69-09-07-21
Les Ulis Office
12. Av des Tropiques Hightec Sud, F-91955 Les
Ulis
Phone : (33)1-69-29-96-23 Fax : (33)1-69-29-95-77
Paris Saclay Office / external: 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
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

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, D-61440 Oberursel
Phone : (49)6172-1396-0 Fax : (49)6172-1373-85
Darmstadt Office
Landwehr Strasse 55, D-64293, Darmstadt
Phone : (49)6151-5000-0 Fax : (49)6151-5000-3865
Dresden Office
Hugo-Junckers-Ring 1, 01109 Dresden
Phone : (49) 351-8896807 Fax : (49)-351-8896808
Hanover Office
Bayern Strasse 29, D-30855 Langenhagen
Phone : (49)511-7410-95  Fax: (49)511-7410-53
Korschenbroich Office
Friedrich Ebert Strasse 9-11, D-41352 Korschenbroich
Phone : (49)2161-47537-0
Leichlingen Office
Julius Kronenberg Strasse 9, D-42799 Leichlingen
Phone : (49)2175-8978-0  Fax : (49)2175-897850
Munich Office
SchleiBheimer strasse 253, D-80809 Munich
Phone : (49)89-2444-779-0 Fax : (49)89-2444-779-10
Potsdam Office
Dennis Gabor Strasse 2, D-14469 Potsdam
Phone : (49)3316-4900-70 Fax : (49)3316-4900-74
Stuttgart Office (Boeblingen)
Hans Klemm Strasse 56, D-71034 Boeblingen
Phone : (49)7031-677-9440 Fax : (49)7031-677-9450
Stuttgart Office (Neuhausen)
Zabergaeu Strasse 2, D-73765 Neuhausen
Phone : (49)7158-933-800 Fax : (49)7158-933-899
Wolfsburg Office
Klauskamp, Heinenkap Il 38444 Wolfsburg
Phone : (49)5361-38653-16 Fax : (49)5361-38653-24
HORIBA Jobin Yvon GmbH
Neuhof strasse 9, D_64625, Bensheim
Phone : (49)89-62-51-84-750 Fax : (49)89-62-51-84-7520
TALY

HORIBA ITALIA 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)2-57-30-08-76
Torino Office
Via Feroggio, 30, 10151, 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
MAURITIUS
MIRA Engineering Service Mauritius Ltd.
9th Floor, Orange Tower, Cybercity, Ebene
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 Branch
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 Branch
B-dul.Republicii, nr. 164, Etaj Parter, Birourile nr. 3
si 4, Pitesti, 110177, Judetul Arges,
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 MIRA SPAIN, S.L.
Calle Oficios, nave 22, 04620 Vera (Almeria)
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 Branch (Gotehnburg)
Grimboasen 10 A, S-417 49 Gothenburg
Phone : (46)10-161 1500  Fax : (46)10-161 1503
Sweden Branch (Sodertalje)
Sydhamnsvagen 55-57, SE- 15138 Sodertalje
Phone : (46)8-550-80701  Fax : (46)8-550-80567
URKEY

HORIBA Europe GmbH
Istanbul Office
Kiglikbakkalkéy Mah. Kayisdagi Cad., Flora
Residence No0:3/2504, 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(0)1604 542500 Fax : 44(0)1604 542699
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 Limited
MIRA 2014 Limited
MIRA Int’l Limited
MIRA Land Limited

MIRA Service Limited
Watling Street, Nuneaton, Warwickshire, CV10 0TU
phone : (44)24-7635-5000
Quatro Park
Unit 1, Quatro Park, Paycocke Road, Basildon,
Essex, SS14 3GH
Phone : (44) 1268-290100

Fax : (44)1905-359332

Readout No.48 August 2017

71



HORIBA World-Wide Network

CHINA

Beijing HORIBA METRON Instruments Co., Ltd.
Chaoyang District, Bei Yuan Road 40, Beijing, 100012
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 Branch
12F, Metropolis Tower, No. 2, Haidian Dong 3 street
Beijing 100080
Phone : (86)10-8567-9966 Fax : (86)10-8567-9066
Guangzhou Branch
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
MIRA China Ltd.
Jingan Zhongua Plaza, No.1701, Beijing West Road,
Shanghai, 200040
Phone : 86-(0)21-5157-2236  Fax : 86-(0)21-5157-2238

(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
No.55,12th Main, Behind BDA Complex, 6th sector,
HSR Layout, Bangalore South, Bangalore-560102
Phone: (91) 80-4127-3637
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Chennai office

The ground floor New No. 41, Old No. 15/3, Velachery
Road, Little Mount, Saidapet, Chennai - 600015
Phone : +(91)-44-42077899

Haridwar Factory

Plot No. 26, Sector-7, IIE, SIDCUL, Haridwar,
Uttarakhand - 249403

Phone : (91)-1334-239139

Technical Center

D-225, Chakan MIDC Phase-Il, Bhamboli Village,
Pune-410501

Phone : (91)-02135-676000

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, 14502
Phone : (82)32-621-0100 Fax : (82)32-621-0105
Seoul Branch
10, Dogok-Ro 6-Gil, Gangnam-Gu, Seoul-Si, 06259
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, 16361
Phone : (82)31-296-7911  Fax: (82)31-296-7913
Ulsan Office
601, Kaya Bldg, 93, Wolpyeong-Ro, Nam-Gu, Ulsan-
Si, 44684
Phone : (82)52-275-0122  Fax: (82)52-276-0136
HORIBA STEC KOREA, Ltd.
98, Digital valley-ro Suji-gu, Yongin-si Gyeonggi-do
16878
Phone : (82)-31-8025-6500 Fax : (82)-31-8025-6599

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.
8F.-8, No.38, Taiyuan St. Zhubei City, Hsinchu
County 30265
Phone : (886)-3-5600606
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 Latya Road,
Somdetchaopraya, Klongsan, Bangkok 10600
Phone : (66)(0) 2 861 5995 ext.123  Fax : (66)(0) 2 861 5200
East office
850/7 Soi Lat Krabang 30/5, Lat Krabang Road,
Lat Krabang, Bangkok 10520
Phone : (66)(0) 2 734 4434 Fax: (66)(0) 2 734 4438

HORIBA Vietnam Company Ltd.
Hanoi Office
Unit 6, 10 Floor, CMC Tower, Duy Tan Street, Dich
Vong Hau Ward, Cau Giay District, Hanoi, Vietnam
Phone : (84)-24-3795-8552 Fax : (84)-24-3795-8553

Fax : (65)6-745-8155

Fax : (886)-3-5600550
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