Environmental Metrology Labo

FTLWAF M7 4 —ILFEREEICL S, GC/MSDRE EF

RET=MHERT DTIFR  MHESRES

= = =h 4= =
Kyoto Institute of Technology \/ ;?tngoﬂ. %ﬁﬁfﬁﬁﬁ ﬁ?ﬁﬁﬁl A=




Environmental Metrology Labo

2l —

AR

LT7HR (N7 L) OfEEBRE

R EDIRSE

N T LAREEDS . @RICAF T IEAMDIEN

SEDOERM

MEFEFEEE., 22 XARBO IRE

Kyoto Institute of Technology \/ ;?E,Tgoﬂ. %ﬁ@fﬁﬁﬁ ﬁfiﬁﬁl 5’@“5 %




NV LGS FIF

Future Forecast of Helium: Price, Demand, and Supply (2020-2050)
Demand
W Supply

| A Price

Price (USD/m3)

- 300

=2

=250

=225

elium Volume (100 million liters)

-200
T

%175

IDTechEx Report
Grand View Research
KEMEFAER (Uscs)

TechSci Research

Mineral

Kyoto Institute of Technology

Commodity Summaries 2023

/

Environmental Metrology Labo

= T = il i K%

KYOTO INSTITUTE OF TECHNOLOGY

flTsh B =




Environmental Metrology Labo

NV LGS FIF

h B REEE = (F5-10%) BAOBEBMER. V¥4 7 LR
A =& (MRT) o REFE., Mg AT

h FEHARE = T E TR D B FEAIE N

A Bl¥ - R as DELAEHENE

A TE-HT774/3— F~5 & mIBILRICL BELES

Kyoto Institute of Technology \/ Ii?oﬂ. NSIT.T%E@EENJSO% ﬁfiﬁﬁl 5’@“5 %




=X+ U7 Environmental Metrology Labo

GCMSEICH T B M4 F L33

GC

Relative Intensity
Relative Intensity

- by

Retention Time (min) Retention Time (min)

column

N, Gas

1.0 mbk'min?

MS interface

1
]
]
]
]
]
]
]
]
]
]
]
]
]
i
i ,
i carrier gas
]
]
]
]
]
]
]
]
]
]
]
]
]
L

Kyoto Institute of Technology \ =80 T = il K R F




=X+ U7 Environmental Metrology Labo

GCMSEICH T B M4 F L33

0.05-0.15 mL min'(SCCM) N, N, + Dorp Gas

butterfly nut Y-junction

nut

@ column & )1 fimy w éé | IL\ ll

Q) TN Ah ﬂwm Ml w'b “ b J"‘,:ML:#JL-MJ?'MJ:

Z(\l 10 mL min-1 ) Retention Time (min) Retention Time (min)
A i
i = > N s i
i % graphite IZ‘)I’#— vy l~ )l’;jj%
] '03’71‘9 Vesper fereul
i aluminum
i washer
i carrier gasmmr ml
! : MS interface
! connecting

Kyoto Institute of Technology \ =80 T = il K R F




=X+ U7 Environmental Metrology Labo

GCMSEICH T B M4 F L33

0.05-0.15 mL min'(SCCM) N, N, + Dorp Gas

butterfly nut Y-junction

nut

@ column & )1 fimy w éé | IL\ ll

Q) TN Ah ﬂwm Ml w'b “ b J"‘,:ML:#JL-MJ?'MJ:

Z(\l 10 mL min-1 ) Retention Time (min) Retention Time (min)
A i
i = > N s i
i % graphite IZ‘)I’#— vy l~ )l’;jj%
] '03’71‘9 Vesper fereul
i aluminum
i washer
i carrier gasmmr ml
! : MS interface
! connecting

Kyoto Institute of Technology \ =80 T = il K R F




=X+ U7 Environmental Metrology Labo

GCMSEICH T B M4 F L33

TAT

100 7
Diethyl Phthalate (@)
90 — .: N2+C2H4

80 A M: NIST database
70 A
60 -
50 A
40 A
30 A
20 ~

12 - " PSR T “_,_ll 5 “ “JI ns | I xs " i 1] at

62 64 66 74 76 78 91 93 103 105 107 120 122 131 133 136 149 151 164 166 176 178 194 221 223

100 -
90 -
80 A
70 A
60 A
50 A
40 A
30 A

20 4
o | |
[ S —— anes . BNON . mwiRRM _ O L e | P T neNURE

62 64 73 75 77 856 88 97 99 101 110 112 120 122 124 126 133 135 137 146 148 150 152 158 161 163 170 174 176 186 197 199 201 203 205
m/z

Pyrene (b)

Relative intensity

Kyoto Institute of Technology \ / =8 T = i XF R F

New Ti




Environmental Metrology Labo

FHLWAF M7 1 —ILFDIGHEE

&

BFZEMO T RN —ZEOFIEEMN - mapEEmosH

YRR EBARIC D T EEM I AR E

BEENthnE
CVD/77X<7AtX

77X2E - TR T

Kyoto Institute of Technology E%*\/ iﬁﬁ%ﬁ@ﬁﬁ%

- ECTE P




Environmental Metrology Labo

LCMS APCLEICH T B M F 2 {L3hE

LC E’-B MS E"B
| =i E— LyX MBS RS
i N2 PE 22

i R T TAXAR
—=1

RS WE
BN T A A LER

Kyoto Institute of Technology \ Ii?oﬂ. NSIT.T%E @Tfﬁﬁo% ﬁfiﬁﬁl A=




Environmental Metrology Labo

LCMS APCLEICH T B M F 2 {L3hE

LCEB MSER

[a]

BIFLF—  LYX MEE R
+ Trace Dorp Gas ZEzZH

i X7 T7AXHXR i
Skl + B EiE E i

JASHE
BN T A A LER

=1 = =h A==
Kyoto Institute of Technology \ ﬁﬁﬁ%ﬁﬁfﬁﬁi’; ﬁﬁﬁﬁﬁ]gﬂﬂﬂﬁ




LCMS APCLEICH T B M F 2 {L3hE

Kyoto Institute of Technology

Il
N

R

Environmental Metrology Labo

1000,000 + it
R R
(BB R MR
ES|-2
(%M A # > 4ERX)
10,000 +
APCI (fE - riafigi)
1,000 T y ESI-1 (&f&iE)
BRI
S o)
| | |
 EEIE Gl s
GCHO NI R, LCoHMT T SRME,

\

= T = il i K%

KYOTO INSTITUTE OF TECHNOLOGY

- ECTE P




LCMS APCLEICH T B M F 2 {L3hE

Kyoto Institute of Technology

Il
N

R

Environmental Metrology Labo

1000,000 + e
b SPN Lo !
(EBE R MR
ESI-2
(Z4f A # > 4ERX)
10,000 +
APCI
1,000 T y ESI-1 (&f&iE)
BRI
kD
I I I
B R4 =it
GCHOMT X R A LCOHTt SR A1,

\

= T = il i K%

KYOTO INSTITUTE OF TECHNOLOGY

- ECTE P




Environmental Metrology Labo

LCMS APCLEICH T B M4 F LS

IHENF—2 v b LER
IFZER T VX — B EHE

A F T RILF —
N—s3y b HZRE

RRE - PR {L DRz

S FrR R
GCMS L RIERDEETIH~DE

Kyoto Institute of Technology \/ Eﬂgoﬂ. %ﬁﬁﬁﬁ% ﬁfiﬁﬁl A=




Environmental Metrology Labo

CVDRIRICHIFA TR X — v FILIESR

A ERETIDIRFR
o v AEEX G- r8) +FRARS (BRX) TFAKBEICRSR
o 7I7AYHO [FEMERE - 1F ] OFEATEENMLTE AL

A#HLORR  TXLF-UL—HHR
+ BIER - BESTF (arr, Her, Ni¥, C:Hi BE) ANIFLF—

- RIEIIBERE®D - LHEEE AT H., REAFEE CIRILT —%ER
- REE L TSR - %E - BN ERE
A
HEETFILOEE
. RIFELER - ILEEM AR - TRILF—U L —FK - BMRIGEE
b S fE T IO X RE L TLEH A
A

RIS
o ANESN - HRHER - FEA F > Fanh o RAFRERE % T A ae
« He/Nu:Wil7a & [HE@EH RBIE] Dmo@E % XETERFE TR
LT F—% [V7 ME] L. RES—H - REBERZER

Kyoto Institute of Technology N\/ Eﬂgoﬂ. %ﬁﬁﬁﬁ% ﬁfiﬁﬁl 5’{55 ﬁ'

f




Environmental Metrology Labo

BRSlcBlI3 T — v FILEBRORIRENM

N RE
o FILERAND I 2L F —F LADINERAEL
o ofIF (JK) DIFIILF—EE — MEHEET

A EHRoms
s BIRILF—HT - TREMERENI I —FE
 HEENEFD - ILEE DL, OB~ ESHAICY L —

N EHEfEE 2
. ERIFE - £6 - MEEARAAA LEES R
+ TUL—#% n_relayl] %% L HIEHE A

A HEHE
¢ WROTILE—EBFAE . MEHEE L
. FRLEBADIEAGE . AN EEER
. RE— MR _ RESGREIC T

Kyoto Institute of Technology \/ 7 80 T = il iff X

OOOOOOOOOOOOOOOOOOOOOOOOOO

- ECTE P




Environmental Metrology Labo

IRNVF— v PVERERARA—F2y 7

N M KER -
> GC/LC/ICP MSTR EELT A v iRk
> FHIER - LR EE AR
ISO/ASTM%ET%W - 1’25?1‘? ERT A~
IXZ&ZCvD « KEMRICERE - MFEBOZHHFER

h TISER :
> EFT&AIEEH%‘E‘ - B BEESTBTE X
P SOMEEEBABA o BE . N[ Fv—H—BITICER
fEFsﬁ 04 %74 N2% (+M UsDiRiR)

A FAF - WREE -
» cc-Ms pEETIRIE - RO B 7R CEAL
» FT-ICR, MALDI-TOF CENEERE/SARET
G EF DM - R 7 A b R—/—HEHEEK
SAtv RETIEE
AIBEIF:
MSA > R —ik & HEIRFREZGERE
GC-MS, LC-MS H7'A b &A JEKEt - &34F

EPW%JFEH) H 58
e B D it Em S e
0 2 5 7 10
yeprs years years years years
Phase 1 Phase 2 Phase 3 Phase 4

%\ / =TSk
KYOTO INSTITUTE OF TECHNOLOGY

Kyoto Institute of Technology

SRR E S

New T



AIRAMTICET B ANEIBTENE

FBEOZVN: A R7Ox T T 7
Hhxovo~xboo57
HEEE = | 55FE2024-173057
HEEA @ REP L =i K =F
FHOERE ke ZEA. M) B

Kyoto Institute of Technology

=]
BE7

=]
BE7

Environmental Metrology Labo

ks & O
i

- ECTE P




Environmental Metrology Labo

BRIWEDHEE

AR T =i R
EFINEEREL > 2 — MM ERKE
(RSt - EEEIER  AMUER)

Tel 075-724-7039
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Web https://www.liaison.kit.ac.jp/index.php
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