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Agilent Technologies

April 15, 2019

Agilent Technalogies Inc. andrew_deionno@agilent.com
2330 Cantervile Rd
Wimingtan, DE 19808-1620

Subject: Use of Hydrogen in the 8890 Gas Chromatograph (GC)

Dear Customer:

| am pleased to respond to your reguest for information conceming the use of hydrogen as a
carrier gas in the 8890 Gas Chromatograph produced by Agilent Technologies.

This instn t was desi d to use hydrogen as a camier gas. The Agilent 8390 Gas
Chromatograph Safety Manual and the operation manual for the instrument contain safety
instructions; but it is recommended that anyone working with flammable or explosive gases take
a lab safety course covering proper gas handling and use.

Some laboratory precautions that are ded for

IgL

1 build up include

directing vent lines into a fume hood and leak-testing the gas connections, lines, and valves
before operating the instrument. Because hydrogen leaks frequently originate in tubing and
connections external to the gas chromatograph (e.g., at the tank), hydrogen leak-testing
throughout the lab should be performed at least weekly and whenever a tank is changed.

The Agilent 8890 gas chromatograph is not designed for use in hazardous atmospheres, but the
GC has built-in safety features to reduce the risk of and the potential for injury from oven

explosions when used in a Y envi

d is a set of frequently

asked questions which should answer your questions about the use of hydrogen in the oven.

Lastly, it should be noted that we have not received any reports of injuries due to the use of

hydrogen in this instrument.

Agilent appreciates your interest in ensuring safe use of your instruments. Should you require
any additional information on this subject, please do not hesitate to contact us.

Sincerely,

Andrew Delonno
Product Safety Engineer
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Ak Al A AL o]
FUth o] g o] F = f AU =L

Hydrolnert 2 E A2 W vk A= w5 2,

Aot HdE S A Folv 534 A7 AFEH YT Hydrolnert 2222 B 543 A4S A

ot 284 FU2(FE7]) A2 gAY

YERHALL F47F EAq ks azodA GA 43t = st & Jdynt o] =43} ik

se oz HERAAC R R E oldd S A F YT 1 A3} o] 28] oA v Eo] A W

sttt 2 4= FA3 7 HydrolnertE AFE-3F 748 Bol 55U th Hydrolnert §lo] 44 &

W 7h S AR et Ao ERle] YER A gl ofd o] 22 Ef ) ¥ B s AT
FEV| B 2ol A=E ALEd = 2t =YYt} Hydrolnert7F §loW

o
Mo
2
—rr
O
3
3

U AA "L F dabo] B YT 65 o] &% 18] & vHE Yt} Hydrolnert7} §1
S LMS(rel B 2] Y| 57)7FNIST 20 gho] B gl o] YE =l 23 E g v] 3| 689

>_

Agilent EIGC/MS J|J| 0l A SEH IIASE &M =42 & ALZ X JI01=



S5 e Hycrolnert & A5l o) £:2) 404 ] o] NIST 20 95 2~ E319] 1] 3}
o B el A QA ste 03 3 64 ol 2o Bl Qo] 2l AU oAl LMSE B4 B 8 7

=35 o]
5 g 949t
x104
1 LMS 68
A inert extractor A A 15 3
93 1.4
PN 1.3
e
1.2
1.1
1.0
0.9 -
0.8 IS
0.7
77 o 3
0.5 2 4
0.4 o g
0.3 o
0.2 oo d 3
0.1 S’*SW o~ ‘
o I bl ll Al
40 50 60 70 80 90 100 110 120 130
JH2E W m/z(BEU F5iHl)

258 259 2.6 2.61 262 263 2.64 265 2.66 2.67 2.68 2.69 27 271 272 273 2.74 275 276 2.77 278 279 2.8 281 282
IHSE O 27 AIZK(E)

x104
9
B Hydrolnert 2~ A LMS 94 .
8 IN
AN
T = 7
6
77 5 o
&
123 4 o 8
3
o
2 g &
8 o o
1 2 N 5
o B
o . ol ull . | L
65 40 50 60 70 80 90 100 110 120 130

H2E O m/z(2 20 H5tdl)

258 259 26 261 262 263 264 265 2.66 267 2.68 2.69 2.7 271 272 273 274 275 276 277 278 279 2.8 281 282
Counts vs. Acquisition Time (min)

100 C 7
NIST 45
T\
N
0= 123
B0
51
65 33
74
0 3|D .:}I5 .|| |E‘I3|| ||| | |. 1?? ]
AW 4 s 8 A0 8 S 60 70 10 130 140 1%0
a4 (A) T VA, NHHE BEA F57] A Y Omm AR E AFESE 7] YE R o] 9]
FZ o] AZvEIH(EIC). (B) 24 +1EA, Agilent Hydrolnert 222~ 2 9mm A =& A}
43 712 YEZ Al o] 22] EIC. (C) EF HH S AHS-3 Y EZallAl <] NIST 20 o] B
gl ~HEq
ol 4 ¥ E &= Hydrolnert 2229} $HA| AL-8-8 4= Q1= Hydrolnert 6 2 3mm & 7] 2% A&

o

o} o] B4 B o] AlE ) F3H(SNR) = %;Olbﬂlf\}%ﬂ*“%l‘ﬂm‘i—ﬁ} 1] 7
A 7} Bolo)o] w}% t} ol & 5 S A EE 9 AFE = omm W =9}

= A
o pis
Z7he g o] B4 ol EAlel 277} QA SR1ehs Aol Fag

ry

Agilent EI GC/MS JIJ|0lA 28 JIIAE UM =22 &8 AFE X JH0IE 15



16

Hydrolnert 2] A~2~

o2 & Aol A Hydrolnert Zx2=of] tf gk 2k gk A B Zrols 4= 9l 5 Ut} Hydrolnert #l| 5% |

o Alof tigh A MA| Aol = F Ho o 714 F 17 55 o] lF Utk A A Hydrolnert &

2~ oAl B2l & sk 3] FHFYTH5977 GC/MSD2] 7 - 5 ¥ G7078-67930,

7000 GC/TQ®] 7% 3 M3 G7006-67930).

+  Hydrolnert Al o] A (F&5 W3, 714 B 7w AR F 4 Yd):
https://www.agilent.com/en/product/gas-chromatography-mass-spectrometry-gc-ms/g
c-ms-supplies-accessories/hydroinert-source-for-hydrogen-carrier-gas-on-gc-ms

*  Hydrolnert 7]% 7]l & (Hydrolnert 2 A5 S-AJ ol o g+ #}A| gk A 13):
https://www.agilent.com/cs/library/technicaloverviews/public/te-hydroinert-source-599
4-4889en-agilent.pdf

« T4 vk 7k 9 Hydrolnert &2 & AF8-3F 5977 GC/MSD 2] EPA Method 8270 SVOC(
A 7] e )
https://www.agilent.com/cs/library/applications/an-svoc-hydrogen-carrier-gas-hydroine
rt-gcms-5994-4890ko-kr-agilent.pdf

© FA& 7k g Hydrolnert 222~ & AF8-$F 7000E GC/TQS] EPA 41 8270 SVOC:
https://www.agilent.com/cs/library/applications/an-svoc-hydrogen-carrier-gas-hydroine
rt-7000e-gcms-5994-4891ko-kr-agilent.pdf

Agilent 8697 3| = 25| o] 2~ W] ¢} =4 24k 7} @ Hydrolnert 0] &3} 92 A8
5977C GC/MSD*®] 33 7] 3}9++E(VOC) w41:
https://www.agilent.com/cs/library/applications/an-voc-headspace-hydroinert-gc-msd-5
994-4963ko-kr-agilent.pdf

o AR 714&3E A3 A - Hydrolnert 4220l & CrossLab #4719 2 $-8 A ] ~:
https://www.agilent.com/cs/library/flyers/public/flyer_method-application-services_599
1-7028en_agilent.pdf

Agilent EI GC/MS JIJ|0lA 28 JIIAE E0M =22 &8 AFE X JI0IE


https://www.agilent.com/en/product/gas-chromatography-mass-spectrometry-gc-ms/gc-ms-supplies-accessories/hydroinert-source-for-hydrogen-carrier-gas-on-gc-ms
https://www.agilent.com/cs/library/technicaloverviews/public/te-hydroinert-source-5994-4889en-agilent.pdf
https://www.agilent.com/cs/library/technicaloverviews/public/te-hydroinert-source-5994-4889en-agilent.pdf
https://www.agilent.com/cs/library/applications/an-svoc-hydrogen-carrier-gas-hydroinert-gcms-5994-4890ko-kr-agilent.pdf
https://www.agilent.com/cs/library/applications/an-svoc-hydrogen-carrier-gas-hydroinert-7000e-gcms-5994-4891ko-kr-agilent.pdf
https://www.agilent.com/cs/library/applications/an-voc-headspace-hydroinert-gc-msd-5994-4963ko-kr-agilent.pdf
https://www.agilent.com/cs/library/flyers/public/flyer_method-application-services_5991-7028en_agilent.pdf
https://www.agilent.com/cs/library/flyers/public/flyer_method-application-services_5991-7028en_agilent.pdf

=24 SHEEFE7]), =848 B LEde s 2E
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i B

Aol Q533 uhe} gro], B84 Omm(EE 6mm) 5 7] B 2ol A= 2 ALg-shd Ay
8} EA7F AA ZFo] 5 YT Hydrolnert 225 4
) FE7)el | A e s gk A, o
HZ7b 5 1o e H o] sy wAl 7S A e
WA ES F7teteE slo] T otk A 51 A
Alz=glo|u} F A oF S W FF = A 0] g

2gQlE] s 28 =Rl A= (G3163-20530
28 cRole A= (2589-20045 (3440-20022
FE7 A= (3870-20448 (3870-20449

ARE-3E = gIA R Omm B E 2ok Al A (F: G3440-20022) = Z~EHIQ1 €

9mm

g Q3 F7} F 22 www.agilent.comol A FE& = Q)& T

[
r
>
i
>
U
=

n
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o

o 4] Qol Ut B2 B} Q= 75 o] 9]
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Rln
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N o
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H 1
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=
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GC/MS A1 S A Fol| A 524 &8k 7k~ 2 A3H3 uf thekal 7] 9] Ayl o7 WA o ol
Bt BEUTh ol 749 A7 2 i Yol AR $A3 FHS A7 AT F
P Feo] FEs] wr] gyt

& E0f,30m x 0.25mm W74 x 0.25um Z & F7 AH L& GC/MS &8 Eopoﬂz\q 857} 3}

Al de] Abgg Ut ol g d AY S Ak 0 7 Sl = A gelA] &), B 300 veb upe}
Fol YT Feo] FESHA 7] WiiEdyth H 3¢l T 25(25°C) 9} 100°Col A theFst

a719 Adel] & 10mL/E FEFS e d 23 T 4ES AF L A SN s T

Zhell el e A5y Th

=23 dE L =AE AMECHH 1.0mL/Z22 &= RAlot= U 2Re =28+ &4

25°C0il Al HeOll CH 100°COil A HeOl CH 25°COil Al Ho 0l CH

sHEQI] otei(psi) Bt FYUT A(ps)) Bt =Y 2tei(psi)
30mx025mmid 636 1075 -0.56 2.40
60mx025mmid 1509 2129 529 9.48
20mx0.18 mmid 18.47 25.39 7.57 12.22
40mx0.18 mmid 3221 41.99 16.79 23.37

30mx 0.25mm LHE Z&H2 100 C 2= 2ZUA = AHE Al =7 2 (2.4psi)0l &
SLICL UOIZ0ANE =7 20l HIILELD REZ AAEE = ASLIC

60m x 0.25mm 73 A& 8§ /5 FUT FHL AFeD o e ARHE T
28 AT, Gl Z7hakA w43 Abe] Lol

20m x 0.18mm W B o] 2 A§-2 918 Aura 2 A AU h o] AYE Gkl
53 915 SHe 7P51,30m « 0.25mm 1 2l BASAET e
o3 el 52 Al Ik A 5§ 0.25mm 17 A3

S} 2= 01_/:_],]1:}_. o] Eéaé% =S R=3| 7H1:ILQ.5H&]. 1%

1.00 =~
0.75 =
H

0.50 =

0.25 =
T T T T T 1
10 20 30 40 50 60

| h(em/s)
a8 6. HANy), AFE(He) D 4 (Hy)oll thgk Van Deemter 241,
Agilent EI GC/MS J|J|HIM 28t JIIAE dB0IA =42 Mt AFE XL D101 & 21
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MRS 087 98] NAAEE FEE hERET 5
th 542 ALg3) 5] S8 Al A AR 5] Hel A E AHgste] Aol A
= =

F AFUTh AW E b A A AT e

https://www.agilent.com/ko-kr/support/gas-chromatography/gccalculators
Qe §2 A47] £ 02 79 O 8ol HAIFO) deith B A%, £u s 49, A
MET QW QN LES Qs W SES Qe o] Smol A T g o)
of WA H=A Q1 5 dFUT 0" 704 B =5 35em/Z (I = 1 sk 7] 9
A0 Bel5S AL F ANV AY F29 AT LY L AT F 9S AR Sy
(#112) el 8] A= 591 9] 5.0psi(akehA) 2 9 HH L, o] Z7ol A 31 & 7Vs
A8 41 55.056cm/s(5 ) 7F ol UTh o] S Abgak R Ml E T I T gEw
38 /b5 grol vt
Pressure Flow Calculator
Length (m) < s @B split Vent Flaw (mL/min)
Inner Diameter (um) < > Q ?‘Z";R;:fu/m,ﬂnw i1
Film Thicknass (um) < >pr p Holdup Time 0.95 min
Temperature (°C) < > ’55—‘: Inlet Temp (°C} 7s
Inlet Liner Flow
[ Inlet Pressure (gauge) < > :9] 0537
Outlet Flow (mL/min} < > s Liner Volume (L}
[Average Velocity (cm/s) < > Ew 3 ] Suggested Splitless
Outlet Pressure L7min
Pressure Units O 1Atm Carrier Gas Hydrogen
& Vacuum optimum velocity range (cm/s)
O KPa @ psi O bar ) Other

30 55

a9 7. oNHHE M §F AT E AME S 4t 71 H A1 35cmy/zell 7HE A A A H 20m x
0.18mm W7 x 0.18um A& 74 Aol v A2 vtE 18y 21 24A.

Pressure Flow Calculator n
split Vent Flow (mL/min) [0.000
Length (m) < >pe |t
split Ratio o000 | .
innerciameter um) < R T a
Film Thickness (um) < > Q Holdup Time 0.61 min
o 9 175
Temperature (°C}) < > o 3 Inlet Temp (°C)
Inlet Liner Flow s
[ Inlet Pressure (gauge) < > : ]
Outlet Flow (mL/min) < > |os%0 B Liner Volume (L)
Suggested Splitless
[Averagevelumw(cm/s) < > [soss o ]
1.1 min
Outlet Pressure
CarrierGas  Hydrogen
Pressure Units O 1atm
@ vacuum Optimum velocity range (em/s)
GOth
O KPa @ psi O bar O Other " s
] o) [e] A ]E_ ]_ S o:] Z=0] ol 1 o)
98 oNHFE & §F AV E ARt =T S o] SpsiE Y HE 20m x 0.18mm W x

AZH e e f 8w ko, 9
A7) A2k} A<k u] B8 A 3be] 9]

23

={ul

>
s
k>
tu
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>
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>
N
o

n
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https://www.agilent.com/ko-kr/support/gas-chromatography/gccalculators

22 Felol AL 2 gl ) g A sk 715 o] A1) F 8 ATYL 2
& FY TN B Bo] $29 M sbs Aol glone Ba 7S nes] B/}
Ut B FUe BARS U PN O B AH 02 o EAE U Ehol HUr) 1

2 9% HE A= Al~wle) A 54§31 3.25mL/w (kA el A o] H s b (3 A) Ak

[e) =

= Bolsyn

Pressure Flow Calculator n

i il 0.000
Length (m] < 5 c Split Vent Flow {mL/min}
Split Ratio lo.000
Inner Diameter (pm) € > 01

B {vent flow/col flow})

Film Thickness (um) < > (0 : Holdup Time 0.28 min

T
R

Temperature (°C) < > c Inlet Temp (°C) 175
]
.

Inlet Liner Flow

1.833
Inlet Pressure (gauge) < >

[ Outlet Flow (mL/min) < > 0 :] Liner Volume (L)

Suggested Splitless

Average Velocity {cm/s) <

v
=
=
b
3

2>

0.5 min
Outlet Pressure
0 1Atm Carrier Gas Hydrogen =
Pressure Units
@ vacuum Optimum velocity range (cm/'s)
i ) Other
C KPa @ psi O bar w0 .
Eol:o 325mL/—.—°ﬂ/\14 ﬁ ]' 7:"/‘\_}_-

299 HEFZALE A &8
A

ol Ao AHg- 7 9] 25
ol B 7] ) 2o o1 kol
Intuvo GC 32 H7ha W= 2ol F7h4Q) Al gho] WEm 2§33 AN 2 A8 5 9l
Utk 32 24 sk W Intuvo 74 A E flo] & Abgalof Fhieh,

2
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=
x
1>
k>
tu
A
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>
010
>
U
=)

n
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Method Translator

# Speed gain

) Translate

) Best Efficiency

Length (m)

Inner Diameter fum)
Film Thickness (um)
Phase Ratio

Inlet Pressure (zauge)
Outlet Flow {mL/min)
Average Velocitv [cm/s)
Outlet Pressure (abs)
Holdup Time

Outlet Velocitv [cm/s)

Last file imported:

Original Method

Gas He

[=]
Qe DD

Calculated Method

o Gas  H2 -
Y a—

T e

e Y e

=

e ] @ B ] g

] @ ] g
|35.445cmfsec | Iill |?2.339cmfsec | .
o - @

e | @ feEe ] g

Infinity cm/sec

Infinity cm/sec

Final Temp | Final Time
(°C) (min)

50 2

300 5

. Ramp Rate Final Temp | Final Time
(*C/min) (°C) {min)

Init 50 1

1 20 300 2.5

Ramp Rate
0 Isothermal (°C/min)
(2} Ramps L0
1 10

Total Run Time

Pressure Units

P31 -

26

Original Column Capacity:

Agilent EI GC/MS JIJ|0lA 28 JtAE

23

Total Run Time
Translated Column Capacity:



Agilent EI GC/MS JIJ| 0l A 28 JtAE

Method Translator n

i Last file imported: Q I% m
© Speed gain C:\2019 Hydrogen Carrier\30 m x 250 He to H2.mtd () @
) Translate Original Method Calculated Method
) Best Efficiency Gas He . cas [ .

Leneth (m} ‘ [om | @ [om | ‘
Inner Diameter (um) ‘ [250 um | [ﬂl [180 um | ‘
Film Thickness (um) ‘ |0-75 um | [ﬂl |D.13 um | ‘
Phase Ratio . |249.:'5 | [ﬂ |249.:'5 | .
Inlet Pressure (zauge) . |_"'-F-'522 psi | [ﬂl |7-D312 psi | .
Outlet Flow (mL/min) 8 [tmymin ] gy [o:83998 mijmin] Py
Average Velocitv (cm/s) ‘ |35-445 cm/sec | [ﬂl |50-741 cm/sec | ‘
Outlet Pressure (abs) ‘ 0 psi - [ﬂl 0 psi - ‘
Holdup Time ‘ |1.3719 min | [ﬂl |D.543‘.-'3 min | ‘
Outlet Velocity fem/s) Infinity cm/sec Infinity cm/sec
. Ramp Rate Final Temp | Final Time . Ramp Rate Final Temp | Final Time
 Isothermal (°C/min) (°c) (min} (°C/min) (°c) (min)
¥ Ramps Init 50 2 Init 50 0.8
1 = 1 10 300 5 1 25 300 2

-

Total Run Time Total Run Time

Pressure Units Original Column Capacity: Translated Column Capacity:

PsI v The column capacity of the translated
method is 36% of the original column
capacity. You may need to adjust your

2811, 20mx0.18mm W7 A oM 40 0k 7tAE AFEE A £ o] 52 2519 A H o 7 9
A%

20m x 0.18mm W74 A
Yt} o] =49 9
|9] 36%0] 1A= AS EF 9
[=h=

M3l A3 GCR 9S4 ¢le 3 Sl &5 /e 383 S5 AL Ba(5,
& Fof| & Eo] "Zlﬂﬂﬂ S A E = A3 E A o s} 2

st 9o oz sS4 L.

T ALL7 9 rpz A 2, B ws| = %EA F7F Ao 2 Q13 Intuvo GC 2} Eﬂ%
Hrbste "ol = AFEE 5 gl5 Ut Intuvo 8 AZE Qo] & AL8-3lo] 53-8 AA A Al Q.

I

SUHAN =22

[
r
>
i
>
U
=

n

27
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il A AGFYT e 832 4§ LMS g2 F 2uk 7k B 6 gy o

I 49 A vk} o] 3mm 284 FE271= AFAA an Aol A vk 2170 3= T 117
=5 AR A A aE IMS @S YERAYTE Omm B84 FE 7] ol & A A A sk, 2170
Sh3HE 5 270 we] 4 Ag A A0 A E LMS g YERAE Y T 9mm Hydrolnerti= 53]
YE Al W2 el o] 9o 24 AL-g A] AA 2 o7 H 1ol IMSE A5t}

H4 %162 HAE =820 et 2tol=22d2] LX| H4(LMS).

H,E ALE8H3mm  HoE AFE&H9mm HoE ALE & 9mm

F==J|(LMS) F=Z=J|(LMS) Hydrolnert (LMS)
Aniline 98.6 923 98.2 97.7
1,4-Dichlorobenzene-d4 96.7 94.7 98.9 97.5
Nitrobenzene 95.7 68.1 63.3 94.3
Benzoic acid 933 87.7 952 97.2
Naphthalene-d8 96.9 939 974 97.6
Acenaphthene-d10 98.3 97.3 98.5 978
24-Dinitrophenol 956 90.6 954 94.8
4-Nitrophenol 89.5 83.1 90.5 94.8
4,6-Dinitro-2-methylphenol 94.3 936 952 957
Pentachlorophenol 90.7 854 855 89.1
4-Aminobiphenyl 96.9 95.8 97.1 97.9
Phenanthrene-d10 97.7 93.3 96.7 97.2
Musk ambrette 86.6 86.3 89.0 89.5
Fenitrothion 95.6 88.3 94.3 97.0
Musk ketone 95.8 89.8 94.4 982
Benzidine 926 70.1 83.5 97.5
3,3-Dichlorobenzidine 97.3 89.8 95.8 95.3
Chrysene-d12 96.0 84.8 952 93.5
Benzo[blfluoranthene 97.8 70.1 97.7 98.4
Benzo[klfluoranthene 97.8 96.8 97.7 98.4
Perylene-d12 94.4 79.4 98.2 931
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