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Carrier Gas Decision Tree
Continue using helium, but in a smarter way

No (Is the chemist willing to convert Yes
L to alternative gasses?
GC GC/MS

Is the application based on
GC or GC/MS?

Does the current GC method ] No

have excess resolution? J
Yes
He conservation Zonsider migration to N, Consider migration to H,

Method revalidation not required GCIMS specific H,
considerations

Method revalidation required
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Reducing Helium Use With Conservation

Programmable helium conservation module (available for Agilent To inlet EPCs Purge
7890B, 8860, 8890 GC systems including MSD) ’P ‘P .
» Automatically switches carrier gas supply to N, standby during ) |
idle time % b
Z —
: ) Flow channel insi e - @
* Integrates into the Sleep and Wake function of the GC the bridge block © e -
« Combined with Helium Gas Saver to greatly reduce N, if )

helium consumption He in
 Better alternative to just “shutting off the GC”
— No system contamination with ambient air exposure
— Faster restart of heated zones

Std. AUX EPC

 The tune recover in just 15 minutes
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Method Translation Calculator
Another useful tool for carrier gas calculations

—_— — |_EH_E|@ - Flexible tool helps convert existing helium
O SEET ast fileimported: : =g . .
o L methods to alternative carrier
e S Original Method Parameters Calculated Method Parameters

S J— - * Built into the new OpenLab CDS software
R on @ w4  Can also run as Windows 7 program

e Dlmdin) ) e @ [ « Download from here:
il — e https:// aqgilent com/en support/gas
./lwww.aqilent. len/ /gas-
Phase Ratio 320 = |30 . N - -
s chromatography/gccalculators
Inlet Pressure (gauge) U 7.0569 psi &) 6.9801psi U < + = =
Outlet Flow {mLfmin} U 1.3158 mL/min &3 12921 mL/min
AverageVelocity (cmfs U 24,342 cmfsec @ 24.342amfsec _
Outlet Pressure (abs) U 1469 psi - @S 14.69psi A U
Holdup Time | D 2.0541 min @ 2.0541 min r U
Outlet Velocity {cmfs) 30,458 cm/sec 29,919 cmjfsec
& Ramp Rate Final Temp Fin_al'l'lrne 8 Ramp Rate Final Temp Fin_al Time:
® Isothermal {5C/rmin) {=C) (min}) {=C/min) (=C) (min)
. Init &0 1 a0 1
@ Ramps
1 5.0000 200 1 1 | 5.0000 200 1
Total Run Time 30,00 min Total Run Time 30,00 min
Pressure Units Original Column Capacity: 2.48 Translated Column Capacity: 2.48

PSL hd
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https://www.agilent.com/en/support/gas-chromatography/gccalculators

Introduction: Converting from He to H, Carrier Gas

It Is Important to recognize the differences with using hydrogen carrier.
Time should be allotted for adapting the method, optimization, and
resolving potential problems.

Areas that will need attention include:

Choice of supply of H2 (cylinders or generator)

GC/MS hardware changes (El source)

choosing new chromatographic conditions (usually with a smaller bore column)
potential reduction in signal-to-noise ratio due to higher noise

changes in spectra and abundance ratios for some compounds

activity and reactivity with some analytes
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Agilent EI GC/MS Instrument Helium to Hydrogen Carrier Gas Conversion
5994-2312EN

Agilent

Agilent EI GC/MS Instrument Helium to Hydrogen Carrier Gas
Conversion

User Guide

Contains detailed instructions for

method conversion from He to H,
carrier.

Read this before beginning the
conversion.

https://www.agilent.com/cs/library/usermanuals/public/user-quide-coverting-ei-gcms-instruments-5994-2312en-agilent. pdf
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https://www.agilent.com/cs/library/usermanuals/public/user-guide-coverting-ei-gcms-instruments-5994-2312en-agilent.pdf
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Source-Induced Problems with Hydrogen Carrier: Nitrobenzene Conversion
100 7
NIST
NO NH
Helium ‘ﬂ 2 ‘
Oﬁm 123 H,
504 >
51 \@ A+ cat
N ‘!’ MW 123 MW 93
o om | s W Nitrobenzene Aniline

T T T T : T T T A T T T
20 a0 40 50 &0 70 a0 50 1m0 10 120 130 140 150
lreplib) Benzene, nitro-

Inert Extractor source,

. x10 6 |+EI EIC(123.0) Scan 100 ppm nitrobenzene
3 mm drawout, H, carrier “the worst case”
18 Hydrogen
x10 6 |+EI Scan (rt: 1.926-1.949 min, 8 scans)ippm nitrobenzene 93 y g
1.4 -
121 Hydrogen o
1,
0.8+
[']
o
0.4+ o o o
02 o 12 N = S
0, ﬁ" R ERERAN] i “ T ‘ : : :
30 40 50 60 70 80 90 100 110 120 130 140 150 2 2.2 2.4 2.6 2.8

Counts vs. Mass-to-Charge (m/z) Counts vs. Acquisition Time (min)

DE64182671



Agilent Hydrolnert Source for Hydrogen Carrier Gas on GC/MS

Allows for the use of Hydrogen Carrier
Gas with better supply and reduced cost

\

‘ Faster, shorter Separations
|

/

Reduces loss of sensitivity and
spectral anomalies

[

Reduced source cleanings and
maintenance

DE64182671 -5 Agilent



Analysis Time: 20 or 10 min
with Excellent Chromatographic Resolution

20x20m

203 pesticides

(O 1 8 mm X O ] 1 Bu m) x10 6 |+EI TIC MRM (** -> *) 06_203pest 1ppm_20min 20x20m H2 dMRM.D

7.5+

Compatible with H, camer gas 65

5.5
MMI (helium) 5l
3.54

2.5+

2
Analysis time 20 min 1
+ backflush (1-1.5 min) "] L J U

20 min

x10 7 |+EI TIC MRM (** -> **) 10_10min_10x10mH2_203pest_1ppm.D

Narrow Bore 10x10m
(0.18mm x 0.18um) 00-

0.8+
Compatible with H, carrier gas 071
0.6
0.5+
MMI {helium)
0.4

0.3+

1 U k

10 min

Analysis time & or 10 min
+ backflush (1-1.5 min)

Counts vs. Acquisition Time (min)
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Calibration in Cayenne Pepper with H, (20x20 m, 20 min)

Using the Hydrolnert Source Equipped with a 9 mm Extractor Lens

103 analytes (many GC-only)

Calibration over 1-500 ppb in vial (5-2,500 ng/g in sample)

R?>0.99
Average RSE 10.1 7
1 7 5-500 ppb .
Relative Standard A 2
2.5-500 ppb
1 quadratic calibration curve Error (RSE) > 20 o \ 10-500 ppb

, AN
1-250 ppE \§

102 84
RSE < 20 1-500 ppb

102 linear calibration fit

DE64182671 -5 Agilent



Extraction Recoveries at 10 ppb in Vial (50 ng/g in sample) from
Cayenne Pepper with 20x20m, 20 min H,, Hydrolnert Source 9mm

Recoveries @10 ppb in vial (50 ng/g in sample) from Cayenne Pepper with H2 20x20m, 20 min (Sputnik)

120% 120%
o c ()
100% 92 out of 103 compounds 100%
% 120% S
60% < Recovery < o =
%)
- 80% 80% o
> X
%) =%
o s
S
5 60 4FH+FIAVFHF 1-FH+ 4L - HEENE 14 - - - L 4 - 4 K14 - 600, 2
S | | | | | | | | o
S ©
¢ 95 out of 103 com ds: 5
o outo CO oundas.: S
40% 40%
. o) @)
RSD on 6 Pre-spikes < 20% Z
N
20% ‘\-- - o —— - — — = |.|i.l .l. ;"il i' !i'.il.i
0% 1
b >S2w ) olegcrpogoccc gL sscSooeocleuciocescsowo aT.® = o =37} i
N59% slelsecs58SEcE2T o< sc2fgss5kE2yzasfscEse : g2 g S5 g=4E 8=
S ® £ clsn ST cco57Q dc 868 cET|xR -e585%3=0¢2 S P s s 2 S = - T 89= ST
Le35® BlERLESESSES 208 EeLE8s |I2Egef g2 gs Eggdspasge 2} Qs S8 se¢e
SO E g SHeRELESTEg®21de 5 £49cg lcgss"52 8¢z 22258 g%s p 2go: 3 g SEs
e e = sl ®wagpQ o=2"0mg|le T o € = € c I 8 ©28 g82ag £ 5can = 558 CE= =3 E=3
o Q o = 5= ou == L =] @) o ®© Eﬂ'é O3t 2 o = 80 8 S>3 > 9 E 3R
N o 3] c <] 3] = = < £ £ o ooOE-SQ 2 X0 =39 w =
g 3 Sl E °s5 5 Y s gs < SE = 5 < ST 80 = £88 2F 5
5 g gl g5 = < =5 g2 =0 a0 ¢ c 852 3 -
- gl g5 8 & gk £0 E 8 & g3 2
= 5] 28 < ) %;j Q =] 2
S = 35 & o 5 < o 3 o
a © =g 23 = ° °
™ < 5 = 5
! £ 8¢S w
- S =
@ > g
o
g a
o
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Calibration in Cayenne Pepper with H, (10x10 m, 10 min)

Using the Hydrolnert Source 9mm

101 analytes (many GC-only)

Calibration over 1-500 ppb in vial (5-2,500 ng/g in sample)
R2>0.99
Average RSE 14.4

10 (10x) 3.(1:2) 3(-)
Relative Standard -500 ppb 10-500 ppb
2 quadratic calibration curve (2x) Error (RSE) > 20 13 (2x) -
‘ 2.5-500 ppb ‘\ '
91 82 (--)

99 linear calibration fit RSE < 20 1-500 ppb
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H, Cleavage Reactlons In the Source Captan

151 m/z
Component RT: 10.7337 . Component RT: 10.7330
2 x102] Conventional source + H, 2 4102) Hydrolnert +H,
3 3
o) [e}
O 1,54 O 79.0
: 1
79.0
1,
054 Extracted spectrum
05 tone Extracted spectrum L e 89 P
P il . x‘w %0 510 700 || %0 T Tk g TR0t 00 2360 2640 2090
390 510 700 [l 950 .0 T 430 | 1820 2000 2360 264.0 2990 051 .
054 . 149.0 :
1
a 79.0 NIST He 790 NIST He
; -151
| 4‘0 5‘0 6‘0 7‘0%} 9‘018011‘01%013‘01:‘10151(‘3019012‘;015‘;02(‘)021‘02%023‘.02).02&‘302&‘3029022‘;025‘903(‘)0‘ A U N Y R R R S R T R P R R R R T N A A e e
Mass-to.Charge (m/2) 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Mass-to-Charge (m/z)
+ Scan (10.6979-10.8030 min, 29 scans) 20211209_10ppmPSM-105A_3mmH2_1.0 ;SC?; 210'6978'10'8029 min, 29 S“"%Zoozzm06-1°pmeSM'1°5A-BMH2—1'D
2 %102 79.0 £ x .
£ Cleave N-S bond + add 2-Hs g oo
8 09 0]
0.8
"
0.6 o 6
051 Dechlorination product 05
0.4 1510 0.4
0.3 91.0 03 91.0
0.1 5.0 ‘ | M H 1819 1949 014 \ 1 ‘ ‘ 160.9 2639
0 ‘h‘n mn\m‘ JHHi‘x L HH\J Al HH m iHln m‘\mmmn.m‘u. il s .L..‘ e T 0 hh X‘MIH ul mx bl ‘h “H\ i IW M‘ ‘H.,mmu, m L. st e S e T
40 50 60 70 80 90 1oo 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

Mass-to-Charge (m/z) Mass-to-Charge (m/z)

Less hydrogenation in Hydrolnert source and better NIST match scores




H, Cleavage Reactions in the Source: Deltamethrin

Component RT: 18.1783

2 4102] Conventional
3 208.9 T e .
8 source  « (m-phenoxyphenyl)-acetonitrile identified in
T e 8 e T some runs with LMS 74.4
R I T T T NPT '12‘1‘.015'!"0 M ey T b0 zee [T 280 2810 2970 o - _
051 70 980 S ny  Deltamethrin identified in most runs with LMS
M 1810 NIST He range of 70-77
\ \ \ \ \ \ \ | A ] \ | AL | A \ \ \ \ \ \ \ \

\
70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Mass-to-Charge (m/z)

H3C CH3
Br
N N\
Br
Component RT: 18.1781 H
2 4102 Q\ 0 2
c 4 é

2 Hydrolnert
s 180.9
05- 0 1719 208.9 e A + cat
ol e o g e | ‘
07+ 65}‘0 1“‘831.0“\\\! 103.0 11‘;"‘ 127.0 1410 1 B T 20”;0 2250 2390 [|| 2650 2810 297.0 253 m/z
05 270 930 1920 4720 ' 209 m/z
11 181.0 230 NIST He

\ | A B \ \ \ \ \ \ | A ] A4 ] \ \ [A ] \ \ \ \
60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

Mass-to-Charge (m/z)

Deltamethrin identified in ALL runs with Hydrolnert (LMS 90+)
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H, Cleavage Reactions in the Source: Heptachlor

Component RT: 9.3301
£ x102

Coun

1 66.0

0.84

3 mm Extractor

0.6

0.4+ 99.9

0.24

De-chlorination causes

237.0

\ i
i "
183.0 || 219.0 H
160.0 194.0

ot

In | LALL Lhly
" 253.0 ‘ "

2720 disturbed ion ratios

|
-0.29 ‘ 337.0

NIST

0.4

-0.64

0.8 Cl

-14 Cl

Cl

I A [ | | I I I | ] AT I ] ] ] I I ]
40 60 80 100 120 140 160 180 220 260 280 300 320 340 360 380

Component RT: 9.3316 Mass-to-Charge (m/z) Cl

Cl

i Cl
1.2 cl
66.0

05 9 mm Hydrolnert

064 2717
236.7

Maintained ion ratios

W“ 2830 [T

N i H g
1830 | ZQD“

with Hydrolnert

237.0

272.0
I [ A I ZY I I I I I I I [ A I I I I
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

Mass-to-Charge (m/z

DE64182671
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Hydrolnert Source Allows to Maintain lon Ratios with H, Carrier

 The MRM transitions can be used with H, carrier gas

MRM ratios are expected with H, when compared to He
« Collision energies using the fully automated process with the Optimizer for GC/TQ

Parathion Hexachlorobenzene
10580 =B1.0 , 1380 =108.0 2500 = 1050 225 =2138  HMBs=>-HA0
E %10 2 | Fatio = 505 [B8.7 %) J'E" E ¥ 2| Felo =302 FEREE) E
- Fobo=Z1.9 (W03 =) ia | ‘
g | h g N !
[TR | -F s 05
i i ol td
- N Instrument
05 e
05 0K #1 o
0.4 o4 ]
o> o S2034V309
] .
2 ] U 0] )L @ptimizer for
104 (1}
0.1 14 GC‘T
I & & & - e Q
Erquichion B (rmirudzs] Foquisiion tma (minuies]
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Heptachlor with H, Carrier with GC/TQ Iin Spinach QUEChERS Extract

Same MRMs were used with H, as with He

i - : . , , 0.1-500 ppb with H, with 20mx20
0.1 ppb with H, in spinach 0.5 ppb with H, in spinach SAS = 887 wi > Wi mx20m

Heptachlor - 11 Levels, 9 Levels Used, 11 Points, 9 Points Used, 0 QCs
954 y=0.017575*x +0.004981

+MRM (271.7 -> 236.9) 05_20min 20x20m H2 dMRM_0-5ppb_-1.D Smooth

+MRM (271.7 -> 236.9) 04_20min 20x20m H2 dMRM_0-1ppb_-1.D Smooth 9 4103 9.3335min
£ X

%]
£ xi0°; 9328 fin i 5 R"2 =0.99727165
[Shepey 6.14 8 94 Type:Linear, Origin:lgnore, Weight:1/x
5.9775 6.094 g
5.975 6.08 r 85
5957;3: 6.074 GZ) 8 Cl
5.9675 6.06 %’ 7]
55625 6051 T 75
5.96 4 6.04 4
5.9575 6.03 74
5.955
5.9525 6.024
595 601 6.5+
5.9475 4
5.945] 61 64
5.9425 4 5.994
5375 598 554
5.935 5.974
5.9325 5.964 5
5.934 5.95.
559322 M 594 4.54
5.9225
592 W 5.93 44
5.9175 5.924
so125) 591- 354
5.914 5.9
5.9075 - 34
S %5 glz s |25 gl3 s |35 9|4 s ‘I‘S 9|5 9.%5 9}2 9.‘25 9’3 9.‘35 9.‘4 9!“5 9.‘5
. ¥ . . ) ¥ . Acqmsmo.n 1ime (i) Acquisition Time (min) 2.5
2]
1.5
The RTs precisely matched the 20 min He 1-
0.5+
method (P&EP database) for all compounds N
.05

T T T T T T
0 50 100 150 200 250 300 350 400 450 0 550
Concentration (ng/ml)
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x10 1] y=0.112852 * x + 0.013401
7 R*2 =0.99553086

Sensitivity and Calibration for Organochlorine Pesticides B i O
with H, Carrier with GC/TQ in Spinach QUEChERS Extract £ o e

/X

0.5-500 ppb

) ) H ) 1) 1 7 ¢
0,p’-DDD p,p’-DDD o,p’-DDE p,p’-DDE p,p’-DDT Iy
I I I I I
0.1ppb [DDD-0,p'] 0.1ppb [DDD-p,p'] 0.1ppb [DDE-o0,p" 0.1ppb [DDE-p,p'] ‘ 0.1ppb [DDT-p,p'] 0 200 400 600
x10 371235.0 -> 165.1 x10 34237.0 -> 165.1 x10 3 |246.0 -> 176.2 x10 3 |246.1->176.2 x10 3: Concentratlon (ng/ml)
6.4.235.0 > 200.1 GGWW 6.41248.0 -> 176.2 8315.8->246.0 611
0.1 ppb 62 99.1 -/164; 6.4-165.1-> 115 g 317:8->2480 . 317.8->246.0 6.05 DDE-o,p' - 11 Levels, 10 Levels Used, 11 Points, 10 Poin...
6 6-2’ 6 592’ ® x102 | y=0.422181*x -0.003799
e oA A ) +< ] 64 A -997 » 1 Rpao =
T T T T T T T T T T T T T T T T = R*2 9'995125,07 .
116 117 118 119 122 123 124 125 11 111 112 15 116 117 3 4 Type:Linear, Origin:Ignore, Weight:1/
0.5ppb [DDD-0,p"] 0.5ppb [DDD-p,p'] 0.5ppb [DDE-o0,p'] 0.5ppb [DDE-p,p'] 0.5ppb [DDT-p,p'] 8
x10 37235.0 -> 165.1 x10 3/237.0 -> 165.1 x10 34246.0 -> 176.2 x103(246.1->176.2 | x10 37235.0 -> 165t o 3]
1235.0 -> 200.1 237.0 > 200.1 7.51248.0 > 176.2 1315.8 -> 246.0 6.4-12350\-> 199. W 0
05 ppb 7199.1 -> 164.1 719881 15 71317.8 > 2480 8-317.8 ->246.0 62 237.0 ->165.2 = 2
.2+ @© b
65l 6.54 651 7 ‘ \[\/\/\\/\/\/M L
* * S o o 1 e e Tod 0.1-1.000 b
11‘R 11‘7 11‘9 11‘0 ‘ 1’)"7 1’)"2 1’7‘/1 1’)‘: ‘ 1‘1 11‘1 11") 11‘: 11‘R 11‘7 1’)‘0 1"1 1’41‘1 1’1") 0 L] - ] pp
1ppb [DDD-0,p’] 1ppb [DDD-p,p’] 1ppb [DDE-0,pT] 1ppb [DDE-p,pT] 1ppb [DDT-p,p’]
x10 3 |235.0 -> 165.1 x10 3 |237.0 -> 165.1 x10 4|246.0 -> 176.2 x10 41246.1 -> 176.2 x10 3235.0 -> 165.2 ‘ ‘ ‘ ‘ ‘ ‘
1235.0 -> 200.1 237.0 -> 200.1 248.0 -> 176.2 315.8 -> 246.0 35/0 -> 199.2
8,1991-:1641 7'5’1651-:1150 0'9’3178-:2480 1’3178-:2460 6'4’WW 0 250 500 750 1000
1 p p : : 741> : 08> : o : Y Concentration (ng/ml)
7 6.5 0.7 0.8 :
— \ \ \ \ & \ \ ——r 0.6-= T \ T 0.6 \ 7%"7/%“—’7
116 117 118 119 122 123 124 125 11 111 112 11.5 12.9 13 131 132
, . .
5ppb [DDD-0,p] 5ppb [DDD-p,p] 5ppb [DDE-0,p'] 5ppb [DDE-p,p'] 5ppb [DDT-p.p] DDE-p,p' - 11 Levels, 10 Levels Used, 11 Points, 10 Poin...
x1047235.0 -> 165.1 x104]237,0 -> 165.1 W x10 4-246.0 -> 176.2 x10 4 |246.1->176.2 x10 3-{235.0 -> 165.2 $ x10 2 y= 0.299047 * x + 0.232783
15/235.0->2001 237.0 ->7200.1 2]248.0->176.2 315.8 -> 246.0 6.6.235.0 > 199.2 » 1 R*2 = 0.99455933
71199.1 -> 164.1 14165.1->115.0 317.8 -> 248.0 1.5-317.8 -> 246.0 6.4237.0~= 165. S s S N
5 b 1.5 : 8 Type:Linear, Origin:Ignore, Welght.1/>6
PP ™ : 14 6.2 3
11 5 3 34
I I I I 0.6-= \ S T T I I I I I 7_/\\'\/\7/ \ I o
116 117 118 119 122 123 124 125 11 111 112 15 116 117 12.9 13 131 132 @ 2]
10ppb [DDD-0,p'] 10ppb [DDD-p,p'] 10ppb [DDE-0,p’] 10ppb [DDE-p,p'] 10ppb [DDT-p,p'] '}‘5
x10 41235.0 -> 165.1 x10 471237.0 -> 165.1 x10 4 |246.0 -> 176.2 x10 41246.1 > 176.2 x10 3 [235.0 -> 165.2 o)
2235.0 -> 200.1 . 248.0 -> 176.2 2.5315.8 -> 246.0 1235.0 -> 199.2 o 14 q/
151991 > 164.1 51317.8> 2480 24317.8 > 246.0 6.41237. 4 O 1-1,000 ppb
10 ppb ] 151 62, 0-
" 61~ YV A~
T T T T T T T T T T T T [ [ [ [ [ I
1.6 117 118 119 11.2 15 116 117 12.9 13 131 132 0 250 500 750

1000
Concentration (ng/ml)
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Chlordane-trans - 11 Levels, 9 Levels Used, 11 Points, 9...

Concentration (ng/ml)

- . . . . . . $ x10 11 y=0.019516 *x +0.007093
Sensitivity and Calibration for Organochlorine Pesticides £ 14 2090871020
I 8 12 Type:Linear, Origin:Ignore, Weight:1
* .
. . . . . ]
with H, Carrier with GC/TQ Iin Spinach QUEChERS Extract £ 1
2 2 o8
© 0.6
(o)
"o 0.1-500
0.21 - ppb
trans-Chlordane Hexachlorobenzene Heptchlor Endosulfan | Endosulfan I 0
\ \ \ \ \
. : 0 200 400 600
0.1ppb [Chlordane-trans] 0.1ppb [Hexachlorobenzene] 0.1ppb [Heptachlor] 0.1ppb [Endosulfan | (alpha isomer)] 0.1ppb [Endosulfan Il (beta isomer)] Concentration (ng/m|)
x1031271.7->236.9 x1031283.8->2139 | x10 3]271.7 -> 236.9 x10 3 |194.9 -> 160.0 x10 3 206.9 -> 472.0
0.1 opb sore | an 2658 6200 oo | 5.96.2000 200 921590 5967109 Hexachlorobenzene - 11 Levels, 10 Levels Used, 11 Poi..
. B 8-> § . 8-> X | 7> . .
) pp 595 6.14 | 5.944 6.51 5.94 $ x102 | y=0.163351*x +0.017478
5.9254 1 64 ‘ 5.92 6 s - 592 & - R"2 =0.99896923
\ — \ \ R— \ \ \ \ \ \ \ \ \ \ \ \ \ 8 Type:Linear, Origin:lgnore, Weight: 1/
109 11 111 1.2 76 77 18 7.9 9.2 9.3 9.4 9.5 1.1 11.2 1.3 11.4 122 123 124 ) 154
0.5ppb [Chlordane-trans] 0.5ppb [Hexachlorobenzene] 0.5ppb [Heptachlor] 0.5ppb [Endosulfan | (alpha isomer)] 0.5ppb [Endosulfan Il (beta isomer)] &>
x103]271.7->236.9 x10 3{283.8->2139 | x10 3]271.7 -> 236.9 x10 371194.9 -3 160.0 x10 3 ]206.9 -> 172.0 ) 14
372.8 ->265.8 6.75-283.8 -> 248.8 6.05273.7 > 2369 6.1119% 94.9 ->124.9 2
0.5 ppb 671374.8 > 265.8 65/281.8->211.9 | 12737 > 238.9 o
- 3 6 N o 0.54 \]/
5.95 6.2:— ‘ 5.95+ x
e | | | . 0. _ b
1!\‘0 1‘1 11‘1 11"7 'I‘l: 'I"l 'I‘Q 'I‘(] 0"7 0"2 0‘/1 n‘: ‘*“ “"‘ “"‘ A ‘ "l" "“" 404 0'1 11000 pp
1ppb [Chlordane-trans] 1ppb [Hexachlorobenzene] 1ppb [Heptachlor] 1p. > [Endosulfan | (alpha isomer)] 1ppb [Endosulfan Il (beta isomer)] -0.54 ‘ ‘ ‘ ‘ ‘ ‘
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1372.8 > 265.8 121283852488 1273.7 > 2369 194.9->159.0 | 6.11194.9 -> 124.9 =3 3.57 Type:Quadratic, Origin:ignore, Weig
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x1037271.7->236.9 | x104283.8->2139 | x10 3 ]271.7 -> 236.9 x103[194.9->160.0 | x1031]206.9-> 1720 4 0.54 \]/
72.8 -> 265. 1283.8 -> 248. 273.7 -> 236. 1194.9 -> 159. 194.9 -> 124. - b
77274: :2222 : 112;5 83.8 ->248.8 6.75, 2737 ->236.9 601949 > 159.0 6.1 99 >124.9 04 5 1,000 pp
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What compound classes can benefit from Hydrolnert source ?

compounds

bromodichloromethane

Compound class Example H, Carrier Gas + H, Carrier Gas +

compound(s) Standard GC/MS Hydrolnert source
source

Nitrobenzene,

Nitro-compounds fenitrothion, ethalfluralin Unacceptable Differentiating
DDT, Endrin,

Heavily chlorinated heptachlor, BHC Unacceptable Differentiating

compounds compounds,
pentachlorophenol

Polycyclic aromatic Benzo(b)fluoranthene,

hydrocarbons (PAHS) | benzo[g,h,i]perylene,
Tetratriacontane,

Alkanes >C24 hexadecane,
tetracontane

Pesticides Deltamethrm, fipronil, Unacceptable Differentiating
permethrin, captan

Fragrance/flavor Musk ketope, musk Unacceptable Differentiating

compounds ambrette, linalool

: : 1,4-dioxane,
Volatile Organic tichloromethane, Differentiating

(5\/ H3C cH3
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o}

cl (o]
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Summary on H, for Pesticides Analysis with Hydroinert source

F—

Two column configurations allow to either match P&EP RTs (20 min)
or accurately predict RTs (10 min)

N

Spectral fidelity is maintained with the Hydrolnert source

- Can retain existing MRM transitions — ' 1
 Can use standard Library used in helium \ ¥ W =5

Sensitivity Is reduced when compared to He (as expected), however, most pesticides
can be detected starting from 1 ppb

Work continue with new matrices to test

VoS S o= — e e

Hydroinert good solution when passing from helium to hydrogen carrier gas

— —m— <
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Resources and Application Notes

DE64182671

o E—

SVOCs 8270 with 5977B
GC/MSD with H2 and
Hydrolnert (includes DFTPP):
5994-4890EN

SVOCs 8270 with 7000E
5994-4891EN

GC/TQ, H2, and Hydrolnert:

Volate O Cormgoucs Analss
1 Drnkig Viter wih eosgace
[t r————
o Myrcinen Scuros

A

VOCs with Headspace and
5977C GC/MSD with H, and - Hydrolnert tech overview:
Hydrolnert: 5994-4889EN

5994-4963EN

User Gkdn

He to H, conversion guide:
5994-2312EN

Agilent


https://www.agilent.com/cs/library/applications/an-svoc-hydrogen-carrier-gas-hydroinert-gcms-5994-4890en-agilent.pdf
https://www.agilent.com/cs/library/applications/an-svoc-hydrogen-carrier-gas-hydroinert-7000e-gcms-5994-4891en-agilent.pdf
https://www.agilent.com/cs/library/applications/an-voc-headspace-hydroinert-gc-msd-5994-4963en-agilent.pdf
https://www.agilent.com/cs/library/technicaloverviews/public/te-hydroinert-source-5994-4889en-agilent.pdf
https://www.agilent.com/cs/library/usermanuals/public/user-guide-coverting-ei-gcms-instruments-5994-2312en-agilent.pdf




