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lonization methods available for

JEOL GC-MS

Electron lonization (El)

This is the ionization method most widely used for GC-
MS. A thermal filament emits high-energy electrons that
collide with gas-phase molecules to produce ions. The
gas-phase requirement for ionization makes El readily
compatible with gas chromatography (GC) sample
introduction. lon/electron collisions can produce many
fragment ions (“hard ionization”). Because the relative
intensity of each ion observed (spectral pattern) has high
reproducibility, components can be identified by comparing
the acquired spectrum against El mass spectrum library
databases. More than 300,000 compounds from multiple
databases are available with measured El spectra,
supporting various GC-MS applications.
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Chemical lonization (Cl)

This is a common soft ionization method used for GC-
MS. A reagent gas is introduced into a highly gastight
ionization chamber (approx. 107 Pa), and the reagent
gas (B) is ionized by thermal electrons. Reagent gas ions
undergo ion-molecule reactions with sample molecules
(M) to produce protonated molecules, adducts, and
fragments. Compared to El, Cl produces fewer fragments
("soft ionization") and provides information about the
sample elemental composition. Methane, isobutane,
and ammonia are commonly used as reagent gases.
Methane and isobutane typically produce protonated
molecules [M + H]*, while ammonia produces ammonium
adducts M + NH,]".
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Photoionization (PI)

Photoionization uses vacuum ultraviolet (VUV) light with a
photon energy at 8 to 10 eV to irradiate and ionize sample
molecules. Because the photon energy is just above
the ionization energy for typical organic compounds (8 to
11 eV), Pl is a soft ionization method resulting in minimal
fragmentation. Compounds that absorb ultraviolet light,
such as aromatic compounds, tend to have higher
sensitivity compared to other compounds.
Photoionization is a soft ionization method for GC-MS
that does not require a reagent gas. It is easy to use and
is effective in determining the elemental composition of
an unknown compound.

Photoionization (PI)
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In field ionization, a high electrical potential (8 to 10 kV)
is applied between a wire emitter coated with dendritic
carbon microneedles and a counter electrode (cathode).
Electron tunneling produces molecular ions when sample
molecules are exposed to the high electric field at the
sharp tip of each microneedle. The intermal energy imparted
into sample molecules during the ionization process is 1
eV or less, which is considerably smaller than that of the El,
Cl, and Pl methods, and results in minimal fragmentation.
Although FI primarily produces molecular ions, protonated
molecules are also possible for highly polar compounds. In
practice, Fl is used with GC-MS to ionize gaseous sample
molecules as they elute from the GC column.

Field ionization is available for JEOL AccuTOF™ GC series
GC-TOFMS systems.
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n-Alkanes
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n-Alkanes
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n-Alkanes

Octatriacontane
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PAHs

Anthracene
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PAHs

Pyrene
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PAHs

Benzola]pyrene
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Cycloalkanes

Cyclohexane

CAS No.110-82-7
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Cycloalkanes

Methylcyclohexane
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Ketones

Benzophenone
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Ketones

2-Hydroxy-4-methoxybenzophenone
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Fatty acid esters

Methyl palmitate
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Fatty acid esters

Methyl stearate
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Alcohols

1,6-Hexanediol
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Alcohols

1-Octanol
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Terpenes

Limonene CH

CAS No.138-86-3
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Terpenes

DL-a-Tocopherol
[Vitamin E]
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Phthalic acid esters

Bis(2-ethylhexyl)phthalate)
[DEHP]

Intensity

Intensity

Intensity

Intensity

H,C CH,
CAS No.117-81-7 2
H,C 0 o) CH,
C,,H,,0,=390
El+(70 eV)
1 70.078
- 112.124
| 149.023 261.147
| ‘ ‘ J 279.158
) |I| ullly I. I. I L \A A Il L | IN
1 ‘ T T T ‘ T T T T ‘ T T T ‘ T ‘ T 1 T ‘ T T ‘ T T ‘ T T
50 100 150 200 250 300 350 400 450
i Cl+(Methane)
B 167.034
7 71.086
7 261.148
- 113.133
| 195.065 307.190 [M-H]*
1 149.024 389.269
‘ L Jl| | I “ | | |. I L L L L Il
T ‘ T T T ‘ 1 T T T ‘ T T T T ‘ T ‘ T T ‘ T T ‘ T T T 1 ‘ T T
50 100 150 200 250 300 350 400 450
— Pl+
| 112.125
b 167.034
I 279.159
N | [}
T ‘ T T ‘ T T T ‘ T T T ‘ T ‘ T T T ‘ T T ‘ T T ‘ T T
50 100 150 200 250 300 350 400 450
] Fl+
] 112.125
—] M+'
| 279.163 390.274
57070 261.147
el L .
1 ‘ T 1 1 1 ‘ 1 1 ‘ 1 1 ‘ 1 ‘ 1 1 1 ‘ 1 T ‘ 1 ‘ 1 1
50 100 150 200 250 300 350 400 450
m/z
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Phthalic acid esters

Diisononyl Phthalate
[DINP]

CAS No.28553-12-0

0 CH
: C,H,,0,=418
- El+(70 eV)
| 149.023
-
Z |
C
i
£ | 57.070
293.174
N J 127.147
.| L J J| L I]. l
T ‘ T T T T ‘ T T T T T T T ‘ ‘ T T T ‘ T T ‘ T T ‘ T T ‘ T T T
50 100 150 200 250 300 350 400 450 500
— Cl+(Methane)
i 149.023
>
Z
2 |
o) -
kS
7 71.086 127.148
s [M+H]*
s d 177.054 293.174 419315
IJ N N | A 1 L. I I. )
‘ T 1 T T ‘ T T T ‘ T T T T ‘ ‘ T T T T ‘ T T ‘ T T ‘ T 1 T ‘ T T T
50 100 150 200 250 300 350 400 450 500
- Pl+
i 293.175
=
Z
[z
) -
kS
i M
1 126.141 418.308
[ | s N . B ],
T ‘ T T ‘ T T T T ‘ T T T ‘ ‘ T T T T ‘ T 1 T ‘ T T T ‘ T T T ‘ T T T
50 100 150 200 250 300 350 400 450 500
e Fl+
- 57.069
- M+'
- 418.308
> 293.178
>
2 |
o -
=
i 361.237
i 85.100
. . L . L
T ‘ T T T T ‘ T T ‘ T T ‘ ‘ T T T T ‘ T 1 T ‘ T T T ‘ T T ‘ T T T
50 100 150 200 250 300 350 400 450 500
m/z
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Phenols

2,6-Di-tert-butyl-p-cresol

CH, OH HcC
[BHT] H.C cH,
CAS No.128-37-0 H,C CH,
cH, C,.H,,0=220
7 El+(70 eV)
R 205.159
]
2
s |
= "
= A 220.182
b 57.071
4 I 77.040 105.071  128.063 161.097 189.128 1
N NI \ Lol IO lota dlia, 1 el | | , L
T T ‘ T 1 ‘ T T 1 ‘ 1 T 1 1 ‘ 1 1 T 1 ‘ 1 T T T ‘ T T 1 T ‘ T 1 ‘ T T T T ‘ T
50 75 100 125 150 175 200 225 250
| M Cl+(Methane)
220.181
57.068
205.157
=
=
C
(0]
£
8 109.063 137 094 161 131
i L | Ll N o il \
T T ‘ T T ‘ T T ‘ 1 T T ‘ T 1 T 1 ‘ T T 1 T ‘ T T T T ‘ 1 T T ‘ T T T T ‘ T
50 75 100 125 150 175 200 225 250
7 M+ Pl+
_ 220.181
>
s |
C
JOR
=
| 205.158
T ‘ T T ‘ T T ‘ T T ‘ T T T T T T T ‘ \. T ‘ T T ‘ T T T
50 75 100 125 150 175 200 225 250
] M+ Fl+
e 220.181
>
21
C
(oI
€ ]
T T ‘ T ‘ T T ‘ T T ‘ T T T T ‘ T T ‘ T T T ‘ T ‘ T T T T ‘ T
50 75 100 125 150 175 200 225 250
m/z
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Phenols

2,2-Bis(4-hydroxyphenyl)propane
[Bisphenol A]

CH,
CAS No.80-05-7 HO OH
CH,
C15H1602=228
] El+(70 eV)
— 213.091
b -
‘»
e _|
9}
£ - e
] 228.114
B 119.049
| 65.039 91.054 165.070
L1 N o | l 1 | Ly | 1 Lewal L Al 1
T T ‘ T T 1 T ‘ 1 T ‘ 1 T 1 1 ‘ T 1 T T ‘ T T 1 1 ‘ T 1 1 ‘ T T ‘ T T T T ‘ T
50 75 100 125 150 175 200 225 250
7 Cl+(Methane)
| 135.078
> |
2 _| [M+H]*
[0
€ 4 229.121
7 95.047 213.090
. . R . . il
T T ‘ T T T T ‘ T T T ‘ 1 T T ‘ T T T ‘ T T T T ‘ T T T ‘ T T T T ‘ 1 T T T ‘ T
50 75 100 125 150 175 200 225 250
] M Pl+
228.114
2
=
C
9 .
£ 4 213.090
] |
T ‘ T T T ‘ T T ‘ T T ‘ T T ‘ T T T ‘ T T ‘ T T T T ‘ 1 T ‘ T T T
50 75 100 125 150 175 200 225 250
] M+ Fl+
N 228.115
2
s |
C
5 4
E 4
T 1 ‘ T T ‘ T T T ‘ 1 T ‘ T T T T ‘ T T ‘ T T T ‘ T T ‘ 1 T T T ‘ T
50 75 100 125 150 175 200 225 250
m/z
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Phenols

. .
4,4'-Methylenebis H,C CH,
‘ CH H.C
(2,6-di-tert-butylphenol) e ’ ’ CH
Eth 702] 3 3
anox
[ HO CH, OH
CAS No.118-82-1 H,C CH,
CH H.C
H.C s < en, C,,H,,0,=424
7 El+(70 eV)
| 409.308
— M+.
424.334
>
=
c
5
£ 4 s7.070
367.262
b 219.173
| 91.054 128.062 169.111 t
I. 1 L PRV TPRTTI T O l.J l I.. . N L
T T T T T T 1 T 1 1 T T ‘ T 1 T ‘ T T ‘ T T ‘ T T T T ‘ T T ‘ T T T T
50 100 150 200 250 300 350 400 450 500
] Cl+(Methane)
1 57.068
E 219.173
.
2
2 7 424.333
- 4 163.110
B 95.047  135.079 191.142 351.268
_ T bl T Ll
T T ‘ T T T ‘ T T 1 ‘ T T T ‘ T T ‘ T T ‘ T T T ‘ T ‘ T T T
50 100 150 200 250 300 350 400 450 500
] M Pl+
4 424.335
-
z |
c
<
E |
T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T T
50 100 150 200 250 300 350 400 450 500
] M+ Fl+
] 424.332
b -
‘»
e
[ORE—
s _|
T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T T
50 100 150 200 250 300 350 400 450 500
m/z
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Phenols

2,2-Bis(4-hydroxyphenyl)propane H,C
CH,
[Irganox 1076] He (ﬁ
CAS No.2082-79-3 HO o CueHsr
H,C
CH
He s C,,H,,0,=530
4 M El+(70 eV)
_ 530.469
| 57.071
> |
2 _| 219.177
2
£
I 147.083 278.190
‘n“‘.hl ‘ll‘ll..‘h.l..‘u‘ ‘11 i
100 200 300 400 500 600
_ Cl+(Methane)
| 57.069
=
2] .
S 97.100 167.070 M+
E N 530.471
] 219.174 419.353
_ 475.416
1 h. ‘uL.p.u‘.l L‘.u.l.‘.l. [ s ‘ T ﬂ - L ‘
100 200 300 400 500 600
. M- Pl+
1 530.470
> ]
2
e—
L
£
1(‘)0 2(‘)0 3(‘)0 4‘00 5‘00 60‘0
i M+ Fl+
530.474
.
z |
C
(0]
g
T
1(‘)0 2(‘)0 3(‘)0 460 50‘0 60‘0
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Amines

N,N-Dimethylbenzylamine

Intensity

Intensity

Intensity

Intensity

CH,
|
CAS No0.103-83-3 N_
CH,
C,H,,N=135
i El+(70 eV)
i 58.066
4 91.054 M+
| 135.104
4 42.035
65.039
i 51.024 77.039 118.065
| Ll | 1 VA | L I | il
T T ‘ T T T ‘ T T T ‘ T T T ‘ T 1 T ‘ T T ‘ T T
50 75 100 125 150 175 200
i [M+H]* Cl+(Methane)
. 91.083 136.111
4 58.064 119.085
1 72.080 107.048 176.143
L. “ L I | I \ L
‘ T ‘ T T T ‘ T T T ‘ T 1 T T ‘ T T T ‘ T T
50 75 100 125 150 175 200
7 M- Pl+
1 135.103
b 44.049 58.064
i 1 | (l
T ‘ T T ‘ T ‘ T ‘ T T ‘ T T ‘ T T
50 75 100 125 150 175 200
e M+ Fl+
] 135.103
T T T T T 1 T T T
50 75 100 125 150 175 200
m/z
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Amines
Triisopropanolamine

CAS No.122-20-3

HO

T

H,C CH,
on C,H,,NO, =191
N El+(70 eV)
] 146.116
>
z ]
2 ]
Q -
=
1 59.049 1 88.075
|||ll ‘...I | ‘ | , | ,
50 75 100 125 150 175 200 225 250
b Cl+(Methane)
- 59.048
2
@
a2 _|
g2 [M+H]*
- 174,148 192.159
= 70.064 114.090 146.117 [M+C,H,]*
g || 86.059 | I 220.190
Inl 1| N YRR A W R A X ..l.l | ey al. WL W | ,
T ‘ 1 1 T 1 ‘ T 1 T T ‘ T 1 1 T ‘ 1 1 1 1 ‘ T T 1 ‘ 1 1 T ‘ T T 1 ‘ T T T
50 75 100 125 150 175 200 225 250
] Pl+
] 146.116
> ]
z
a ]
.(I_.‘) -
E -
] M+
1 191.151
| !
T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T T T ‘ T ‘ T T
50 75 100 125 150 175 200 225 250
1 M- Fl+
i 191.151
> |
@
Z
(0]
§ —
1 146.116
L. ,
T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T T ‘ T ‘ T T
50 75 100 125 150 175 200 225 250
m/z
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Fatty acid amides

Oleamide
CAS No0.301-02-0 H
H,N N
CH
°  C,,H,NO=281
_ El+(70 eV)
i 59.037
— 72.045
-
z
2
o |
z ]
- M+'
1 83.086 114.092 140 107 281.269
_ m | 1 |AI|I Lk, il L1 L L N N |
1 T ‘ 1 T T 1 ‘ T T ‘ T T ‘ T T T T ‘ T ‘
50 100 150 200 250 300 350
i [M+H]* Cl+(Methane)
] 282.279
i 264.268
l 166.158
> 194.189
Z 138.126
s 208.205
= 57.068 124.111
4 202,221
i 245.226 ‘ \
_ L nn Im Ll I I. 1 [} )
1 1 T 1 ‘ 1 1 T ‘
50 100 150 200 250 300 350
M- Pl+
i 281.271
3 —
‘»
C
=
S
126.090
1 264.244
59.035
7 | I 98.071 140.106 184.169 222.232
| L I.. M | N N L Ll L Ml b
‘ 1 T T ‘ T T T 1 ‘ T 1 1 T ‘ T 1 T ‘ T T T T ‘ T T ‘
50 100 150 200 250 300 350
: M+ Fl+
| 281.270
= 1
2 ]
C
s |
£ |
| 264.243
‘ T ‘ T T ‘ T T ‘ T T ‘ T L T \I'u T ‘ T ‘
50 100 150 200 250 300 350

m/z
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Fatty acid amides

Stearamide

CAS No.124-26-5

Mo /\W/w’]

2

C,;H,,NO=283
59.038 El+(70 eV)
> |
2 72.045
(0]
g
|
] 86.061 w
] || . 114.092 240.233 283.286
.l |.l | Lall l L | | L R L
T ‘ 1 1 T T ‘ T T T ‘ T T ‘ 1 ‘ T T T T ‘ T T
50 100 150 200 250 300 350
i Cl+(Methane)
| 266.282
-]
2
S [M+H]*
= 284.293
| \ 294.314
57.068 85.099 104110 152.141 180.173  208.204 d ‘ Lsoe.am
Ly " ul m L L | I l. l. || N |I|| 1 l. 1
‘ T T T T ‘ T T T T ‘ T T T T ‘ T ‘ T T T T ‘ T T
50 100 150 200 250 300 350
Pl+
59.035
2 ) M+
‘@ 283.286
(0]
2
— 72.043  98.071 128.105 184.168 240.231 26.258
| [ | | | , | |
‘ T ‘ T T T ‘ T T T T ‘ 1 ‘ T T T T ‘ T T
50 100 150 200 250 300 350
R M+ Fl+
] 283.285
> ]
z7
2
o
£ ]
E 240.230  266.259 llll
T l ‘ T ‘ T ‘ T T ‘ \l T 1 T T T ‘ T T
50 100 150 200 250 300 350
m/z

29 | JEOL GC-MS Soft lonization Mass Spectra Collection



Halogen compounds

2-Bromophenol oH
CAS No0.95-56-7
Br
C,H,Bro=173
i g El+(70 eV)
171.952
- -
Z
c 65.039
E -
| 53.003 92.026
g 74.015 116.933 142.949
| L .l.| ll 1 TR “ L1 Ll [l
1 ‘ 1 1 1 T ‘ 1 T T T ‘ T T T ‘ T T T ‘ T T ‘ T T ‘ T T ‘
50 75 100 125 150 175 200 225
1 [M+H]* Cl+(Methane)
1 174.958
-
z |
GC) -
g 94.042
- 122.073
R 134.073 ‘ ‘
i Ly L il I. | L
T ‘ 1 T 1 T ‘ T 1 ‘ T T 1 ‘ T 1 T ‘ T T T T ‘ T T ‘
50 75 100 125 150 175 200 225
. M- Pl+
i 171.953
>
» _|
C
s
z ]
] Ly
T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘
50 75 100 125 150 175 200 225
N M- Fl+
g 171.952
>
2
C
s
=
|
‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘
50 75 100 125 150 175 200 225
m/z
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Halogen compounds

Hexachlorobenzene

CAS No.124-26-5

Cl
Cl Cl
Cl Cl
Cl

CGC|6=284
| M El+(70 eV)
283.809
>
‘»
c
s 4
=
B 141.937 248.840
213.872
1 46060 70.969 106.969 M 176.906
I L 1 I L Al |JH ll 1 1 “n I|l. |.|| nl
I — LI B B LA . B — I - — T T T
50 100 150 200 250 300 350
] [M+H]* Cl+(Methane)
i 284.817
o]
= ]
c
I
e ]
B 250.856
1 123.045 | 214.898
‘ T I bbby \'l I T — T I \lm]"\ Y T \II"\ I T T I
50 100 150 200 250 300 350
M+ Pl+
i 283.809
. i
=
c
[
E i
T L L T T L I T T
50 100 150 200 250 300 350
| M+ Fl+
B 283.809
>
» ]
c
[0
E _
|
T T T T T I T T — T T T
50 100 150 200 250 300 350

m/z
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Halogen compounds

2-t-Butyl-6-(5-chloro-2 H-
benzotriazol-2-yl)-4-methylphenol
[Tinuvin326]

CAS No.3896-11-5

H,C
CH,
OH
H.,C

N
VARSS

N

N =
N

H.C

C,,H,,CIN,0=315

17" 718
: El+(70 eV)
| 300.089
> |
2 ] -
s} 315.112
£
7 272.057
4 119.085
| 77.038 154.017 I
l| m Ll llu ll. Lulil |.l||. lL.h [T 1L, II
T ‘ T T T T ‘ T T T T ‘ 1 T T ‘ T T ‘ T T T T T T T ‘ T T
50 100 150 200 250 300 350 400
7 IM+HI 14 (Methane)
4 316.121
2;- -
‘»
c
jo}
Z
R 260.058 [M+C,H ]
, 800.090 344.153
8 163.110 ‘ ‘ \
L l L II II In ll " ll L
T ‘ T T T T ‘ T T ‘ T T T ‘ T T ‘ T T
150 200 250 300 350 400
- M Pl+
| 315.113
>
‘»
c |
jo}
< _|
g 300.089
T ‘ T T ‘ T T ‘ T T ‘l T T ‘ T T
150 200 250 300 350 400
] M Fl+
N 315.113
= ]
2 7
c -
5
c ]
T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T
150 200 250 300 350 400
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Phosphorus compounds

Tributyl Phosphate

0
CAS No.126-73-8 | N
Hscwoir—‘)io CHs
O/\/\
CH,
c,,H,,0,P=266
i El+(70 eV)
_ 98.984
= ]
2
C
c ]
E -
N 57.070 211.109
] | 110.984  137.036
‘\ .\ ‘ P] T T T ‘ T T T T ‘ T \l“\ T ‘ T \l T T ‘ 1 T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T
50 50 100 125 150 175 200 225 250 275 300
1 [M+HI* G| (Methane)
— 267.171
e 211.108
42\ —
2]
< -
[0
z A 155.045
] 98.982
7. .
7 57.068 239.139 [M+C,H]
i 127.013 183.076 | 295.203
N P A A |- | L1
T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ 1 T T T ‘ T T T 1 ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T
50 50 100 125 150 175 200 225 250 275 300
4 Pl+
. 211.109
> |
‘»
o |
j9]
2
7 155.047
i 98.983
. |
1 T T T T T T T T 1 T T 1 T T 1 T T T T T T T T T T 1 T T T T T i T ‘ 1 T T 1 T T T T T T
50 50 100 125 150 175 200 225 250 275 300
§ (M+H]* Fl+
_ 267.172
B 57.070
>
‘»
C
s
E -
B ‘,ul L .
T ‘ T T T ‘ 1 T T T ‘ T T T T ‘ T T T 1 ‘ T T T T ‘ T T T T ‘ 1 T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T
50 50 100 125 150 175 200 225 250 275 300
m/z
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Phosphorus compounds

Tris(2-ethylhexyl) Phosphate

CAS No.78-42-2

H,C C,,H,,0,P=434
. El+(70 eV)
R 98.983
> -
2
C -
[0}
E |
4 57.069
] 1] JI 211.109 323.234
(I .
‘ T 1 T T 1 T T T ‘ T T T T ‘ T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T
50 100 150 200 250 300 350 400 450 500 550
] Cl+(Methane)
: 71.084
2]
@
2 |
[T 111.115
=
T Lh‘h I\ T T T ‘ T T T T ‘ ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T
50 100 150 200 250 300 350 400 450 500 550
E Pl+
B 323.235
> 4 98.984 211.110
@
2 |
2
£
- M+'
R 435.360
T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T \‘\ ‘ T T T T ‘ T T T T
50 100 150 200 250 300 350 400 450 500 550
4 M- Fl+
i 435.359
z ]
@
o |
o -
=
B 113.132
] 71'1086 323.235
1 ‘ 1 1 1 1 ‘ .\ T 1 1 ‘ 1 T 1 1 ‘ 1 ‘ 1 T 1 1 ‘ 1 1 1 T ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ T 1 1 1 ‘ 1 T T 1
50 100 150 200 250 300 350 400 450 500 550
m/z
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Certain products in this brochure are controlled under the “Foreign Exchange and Foreign
Trade Law” of Japan in compliance with international security export control. JEOL Ltd. must
provide the Japanese Government with “End-user’s Statement of Assurance” and “End-use
Certificate” in order to obtain the export license needed for export from Japan. If the product
to be exported is in this category, the end user will be asked to fill in these certificate forms.
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