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Corporate Profile

W Head Office Kyoto, Japan
® Founded October 17, 1945
M Incorporated January 26, 1953
M Net Sales 187.1 BJPY (Fy2020)
B Employees 8,269 (Fv2020)
W Business Manufacturing, sales, services of analysis and S
measurement equipment Dr. Masao Horiba
S \ ) )
?. - Motto “"Joy and Fun
P )

] Work that occupies most of the time in our lives should be more
fulfilling to be able to enjoy our lives even more. Taking on new

L
% Q : > challenges and having pride in our work leads us to “Joy and Fun.”
]

Chairman & Group CEO
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HORIBA’s Business Domain
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Semiconductor device
Solar panels o
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Afay - i Ultra-low emission
Monitoring system Monitoring air pollution Vehicle electrification, EV ai
Compliance with Renewable energy/power plant Autonomous driving
waste water regulations Greenhouse gases Regulatory compliance
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Application of Basic Technologies

Particle-size
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Process &
Environmental

Semiconductor

Semiconductor Scientific

HORIBA allocates its development resources by focusing on specific analytical and measurement technologies,
through the applied development of these technologies, efficiently conducts product development in 5 business

segments with different markets.
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HORIBA SOLUTIONS for Energy Innovation

®m H,-CO,-H,0 NETWORK for carbon neutrality
m  Utilization of H,, Capturing CO,, Not emitting CO,

HORIBA

© 2023 HORIBA,

Ltd. All rights reserved.

Fossil Fuel

Analysis of Materials & Physical Properties

® Structural analysis

® Elemental analysis / quantitative elemental analysis
@ Particle characterization and particle size analysis
@ Thin film characterization

@ Optical property characterization

@ Hydrogen embrittlement evaluation

@ In-line and on-line analysis

Monitoring of Industrial Process

® Real-time gas monitoring

@ Air quality {COz) monitering

® Process monitoring for thermal power generation
@ Synthesis process monitoring

@ Temperature monitoring

® Semiconductor manufacturing process monitoring
® Water quality analysis

@® Water, sewage, and wastewater monitoring

Evaluation of Performance

® Fuel cell and water electrolysis performance evaluation
® Hydrogen and ammonia combustion evaluation
® Batiery charge/discharge characteristics evaluation
@ Initial shipping performance inspection

(Fuel cells, water electrolysis, batteries)
® Catalyst performance evaluation
@ Battery material degradation analysis

Optimization of System

® Powertrain evaluation

@ Conformity and eertification testing
@ Vehicle evaluation and testing

® On-road real driving evaluation

@ Factory energy management system
® Thermal management

® Safe operation of labs




Power to chemicals & Energy transformation

B Realization of a decarbonized society

Tt Green energy production

EE H, H, H,

Natural Energy

CO, Capture CO, free Green Hydrogen

fir] &

I CO, exhaust

Chemical products

Synthetic fuel Green Hydrogen

a || r*
Ea =N\ s
- AR Synthesis reaction

Green Ammonia

CO, Recycling
Chemical feedstock
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Why H, makes a great contribution for CN?

LT

B H,is a common medium for “generating,” “storing” and “utilizing” energy, and
can be converted into the wide variety of hydrocarbon fuels and bulk materials

D ST ST

Sunthetic Fuels Gas turbine power generation and ammonia engine
— - = f
== . -
T el

pH Meter HP-200  Impurity gas analyzer GA-370 Multi-Component Gas

(pH) (low concentration CO, CO2, CH4)  Analyzer VA-5000
(CO, CO2, CH4, S02)

= ! .., ) 4 i
Flue gas measurement system Explosion-proof Portable Gas Analyzer PG-300
ENDA hydrogen analyzer (CO, CO2, NOXx, 02, THC)
Real-time CO2 measurement TCA-51
APCA-370 (H2)

[ Petrochemical by-product hydrogen ey H: Sun

HORIBA

bl s ieins + High-pressure hydrogen .
Hydrogen power generation /
Hydrogen engine :
Hydrogen storage Hydrogen storage | Mixed combustion,
mono fuel combustion m

Iron and steel coke oven gas hydroge m—»
(coalis uctant for iron ore)

istilled and used as ared
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Towards the carbon neutral society

® HORIBA will contribute to realize the carbon neutrality through “measurement”
technologies toward 2050

Maximize Total Energy Efficiency

Utilize Sustainable Green Energy

Realize Carbon Capture & Circulation

HORIBA  ©2023 HORIBA, Ltd. Al rights reserved. 13



Measurement request to CCS Iin US

B Current requirements

® CO2 monitoring during storage, and pipeline

- From the relationship with Tax credit amount, will the measurement method be stipulated in reference

method

® Amine Absorber/Solvent Monitoring

- Liquid measurement, Color change and bubble generation

- Issue; Optimal measurement principle and system establishment

® Impurities measurement in rich CO2

- Requirements differ depending on CO2 usage after recovery

HORIBA © 2023 HORIBA, Ltd. All rights reserved.

14



CCS Plant Inquiry

B Chemical Absorption (Amine)

Amines

Heat

exchanger

200 D

COz2removal

QOO D
=

IL
2

L
| |

[ ] Aqueous solution component

Gas Measurement Solutions

l High concentration gas measurement

Multi-component Stack Gas
Gas Analyzer Analysis System
VA-5000 Series ENDA Series

Trace Gas Ambient NOx
Monitor Monitor
GA-370 APNA-370

~Contact us for the combination ©f gas componenis t0 be Maasured and aquipmant.

Amine Solution Measurement Solution

Feld-installation Type

pH / Conductivity I v .‘ Process Raman
mer Je— Syswrns
H-1 Series _—
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Raman analysis for Amine Solvent

Available online at www.sciencedirect.com =
- - nergy d
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Fig. 2: Comparison of Raman signals for CO2 loaded and unloaded MEA



CO2RDAFDEH AR T IRLAME i

(&%)

Confidential

A E R

AIERKTY
AEL>>
(TEREZE / o]figh)

O /14X (20)
(BXE=EY / oifREy)

B2 TILSA RE
SMEESTE T E=

HURIBA © 2023 HORIBA, Ltd. All rights reserved.

BFHAT—RL—Y

DI (QCL-IR)

NO, NO,, SO,, CO,

NO: 0-200 / 400 ppm .
NO,: 0-100 / 200 ppm

SO,: 0-200 / 400 ppm

CO,: 0-100% / 100%

NO: 0.02 /0.04 ppm

NO,: 0.005/0.01 ppm

SO,: 0.15/0.3 ppm

......

CO,: 0.01/0.02%
113°C 4" !
W440xD660xH877mm / 120kg B
(EzE=8) EXEZE
W350xD470xH255mm / 30kg
(B]igEY)

wans
,,,,,
525542
2257722
222757
227227
2%5%%
i

R
N
RS

=

e,
R
S,

" Howan

OBS-ONE [

Energy Innovation withn HORIBA 17



Keywords for Carbon Neutral Realization
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Contact Information

« Mr. Takeshi KOBAYASHI
HORIBA, Ltd. (https://www.horiba.com/en_en/)
International Sales Dept.
Process & Environmental Systems — Tokyo
Email: takeshi.kobayashi@horiba.com
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