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Liquid Chromatograph Mass Spectrometer
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Resolution in Chromatography
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K = (tR_tm)
R_ = K X a-1 X VN t, NNSULANENS LTS Chromatography
s k+1 a 4
Retention Selectivity Efficiency k. ° a o 1 1 a v v
a= TJ NISLATANAAIRNENY LTU LNAUANITRANAMEL
i [ . .
\WdUa9Ldd (Solid Phase Extraction)
t ’ = v ﬂl Q 1
N=5.54 (w/) *  M5@anld column MUNIZANAUAITNAN
NAZVINTIATIEU
time (min)

¢ N5 Multi-dimensions Chromatography

® Retention - a measure of the degree of

+ interaction with the stationary phase.
* ® Selectivity - a measure of the differences

in the chemistries of the components in

the mixture.
*
Ardenkt ® Efficiency - a measure of the sharpness
scientific of the peaks.

https://www.sigmaaldrich.com
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C = 12.0000

Resolutions in Mass Spectrometer - 10078 co = 27.9949
R - m Am (FWHM) N = 14.0031 N, = 28.0061
. = CH = 28.0313

o Low Resolution @ O iz 24

w0 ] S = 31.9721
] R =786.6 = 1,000 R . . -
o P szLANaa9 Mass Analyzer 149 Nianldsannumaila Chromatography
-1 A 0.786
1 => Quadrupole Mass Spectrometer => lons Trap Mass Spectrometer
] => Time Of Flight Mass Spectrometer => Sector Field Mass Spectrometer
706 - o0 02 54 => Orbitrap Mass Spectrometer
m; High Resolution === 60,000 Resolution 100 179.0575
w . A === >500,000 Resolution e
o ] R = 786.6 = 100,000 2 ,,]o-glucose
© 1 Am —_— S ‘/" ;' ‘ I . g R=537700
zz =0.007 0.007 179.0561 or 179.0575? h /\
. 100 “\ “‘ )-Glucose or Paraxanthine? 0 oy - e
‘ ll A ‘\"‘l ‘m 215.0328
786 788 ?9[; 792 794 74‘1 L‘;\‘ ‘h‘ “%y"ﬁ“_i’”:“ ® %
892.60 aozlf5 mz' 70 ' ;xoz 75 ' ;a:yzy//an af)z' 85 ' éoéom ' ;mz' 95 ' aoénn gé ' 20'?:.0.2(3521?"&‘3?24III ‘
200 210 220
HRAMS = High Resolution Accurate
Mass Spectrometry
- \Ll/ :
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Accuracy in Mass Spectrometer

Mass error (ppm) = (Measured - Target monoisotopic mass x 10°)

[M+H]* = 315.23148

——
+ 200 ppm 265
+ 100 ppm 133
+ 30 ppm 39
~ CHNO, o -
+ 10 ppm 14 a0
80
+ 5 ppm 5 0
60
+ 3 ppm 4 .
—
40
+ 1 ppm 1 .
\ 20
C..H..O. => Cannabidiol  * 1

21 3072

Target monoisotopic mass

UUILITU

dludu

error = (315.23148 - 315.23186) x 10°
3152314? (-1.20 ppm)

Good

315.23186
i 315.27095 (+124 ppm)
b Not so good
315.23186 error = (315.27095 - 315.23186) x 10°
| 315.23186
| O  WMATNANITIATIEWNIALLLAYNAZIDAGINT DN
| AUANYNABIIDINIATNIA I AzAINTDATLUN
' LS . 4 9 o S
Iaz1NTadALsEna LN NFasaesERauNANE 1
. wiazanslsznaule
; 316; 31'} 318I 319l
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nsuaniin ludiulasunlnns i (Resolution of Chromatography) &18150 LE91USINALEIUNIFIASIZUNIAN LilazLRe A

mMsuaniin ludaun1satAgIziN9a (High Resolution Mass Spectrometry) #1angavinausannugaulasuninnavuuunsia qlea

i_—_%;j T 47
:;% RT
'% RT A RT 500 "
: e |
] -] RE34 Al 443
é Vj’ r R 366 ' -T";-..'
§ « {348 RE4® 11
; ‘Cj dhis |RT 3 l a1 N
- [=1h L -Eirtiier O LT
] [y e
:3{ p,[;[z hi | '| j ‘-4 l"il\
:% RT :h.‘F s ‘ 1 | \ 1 l 1 ’
3 RT 27 180 '
i}-:‘l}d RY w2/l 2 1 J‘ .' jj :“ f\ | ’ { ” 5
HRAMS = High Resolution Accurate
Mass Spectrometry
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A8 retention time AABAAUALNINABY mass spectrum mﬁjﬂﬁﬂmﬁmi’wﬁﬁﬁiﬁﬂﬁﬂﬂﬁ?iﬁfﬂﬁumﬂdﬂﬂzﬁvuﬂu@z Filament

o/

?/ o 3’, 16 ¥ a o= c:/ = al dl o v dl A
2189 Mass spectrometer uad Aaiiun1smzaaaas lilissuunisimanziiiseasiaududandranylunisldnuasasie

/ Auto Sampler
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(mobile
phase)

\EL
Spectrometer

AREINNTUANRLNITNARAL

AR NAIUFNIB9TELL WaNAAALTINT

wiHnzan (e helium flow gaiiudng MS)

1‘71 Leak detector mwmummﬂmmﬂﬁuma‘y‘uu
umn@ummmm GC uazneluiias GC

FNB mmmLL@”@mmmi"memLmammﬁmm WAEA
LL@QVI’]ﬂ’W?M?’]@ZQ@‘LISI]’]ﬂﬂﬂN

/\-) Anton Paar



S = naunasinomasmlng
'. '. o METROLOGY SOCIETY OF THAILAND

106 nuunwoinﬁu (VNN Wﬂ‘]ﬂﬂm lmlllM 10800 im (662) 940-6043 ]mdh (662) 940-6949

51NN 15 UNFINANTENUABNANITILATIZUNIG GCMS

N19529U895:UU (Leaking)

106 Phabonyothin Rd, Bangkok 10900 Tel : (862) b40-6043 Fax ; (862) 040-6649 E-mail | msi@mstorth

N15NINUADINLADSHTIRALLA R

Thermal conductivity of some common gases [(mW / m-k) at 0°C, 1atm]

Gas cotr?r:?l.rlrcqﬁ!ity Gas cond Lrlrgtla!it\,r Gas coﬁ‘fﬂﬂw
Hydrogen * 168.2 Air 241 Argon 16.3
. N Helium * 142.2 Mitrogen 240 Carbon dioxide 14.5
\', MNeon * 46.5 Ethane 18.0 Krypton 8.7
Methane * 30.2 Ethylene 16.4 Xenon 5.2
« : (3ases which have higher thermal conductivity than air. . Undetectable gases

Air Flow, Air Flow,
Probe Reference

Current, Current,
Probe Reference

(lprobe)  (IReference)

fimasnaaduuRaienAann s A unlasranugnunsn lunnsssungandeu e af vatnuanadn I fise s nalmssag (wheatstone bridge) Tagidl 2 AARIPTT]
wialuan1u 1. 1ma9m sample FauBaRlaLuNaNLane probe Waz 2. IARIABIRITILR AN A UL ALV s tesTiimed svuuvnaulnae Aavdnnsiidnidialinazua i
TnaEinuana9 8 AN A AN AN AN ﬂi‘”LL&iWﬂ’]‘ﬂ“’ﬁﬂﬁ“ﬂﬂ@Qﬁiv\lﬂﬁﬁﬂmwﬂﬁ@\‘i%u LL@“’Lﬁﬂ“ﬂ@@fJ@1Wﬁﬁﬁﬂﬂ$ﬂﬂﬁ@ﬂ%u A" mr?fmmui%lﬁﬁﬁwvmﬁu LazifinnuE Uy
1WWﬁaa°ﬂu Aazminszua i e ulilasas asuivllunauszuudgqnanna LL@vﬂ’]ﬂJﬁ@fJ®1WWWUMNLLHZQVLM@N’]u‘ﬂﬁlﬁ‘ﬂ‘]_luﬂﬂ @muﬂume?vmiwmwmqymmmﬂwmmm
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NNIATIAEALANNNTIITEY MS aza1danisnsagaudtycynosnlaain Water (m/z 18), Nitrogen (m/z 28), Oxygen (m/z 32), Carbon dioxide (m/z 44)
va’fﬂﬂmnﬁmﬁ’wmmmﬂmﬂuﬂﬂm’fm’ MS azwuAtyoy1nuaad m/z 28 ﬁifau**ﬂ’qm«,ﬁ@Lﬁﬂuﬁuﬁmmqmmm Calibration Gas (FC-43, m/z 69) lLazay

WeRnEEY @einyinnng Condition Column mmvluumﬁmqqmumaswamuu

WAL monitor ”mmﬁmiﬂﬂ@uwmﬂmm@ﬂQﬂuLmzﬁﬂmmﬂiﬂ Taeinnmy meﬂmwmmmmfn

Auto Sampler

Carrier
Gas

(mobile
phase)

N15MASIARAUNITTAUDITLUL Mass Spectrometer

Mass
Spectrometer

456 431
i
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HFC-134a (1,1,1,2-Tetrafluoroethane)
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ftutunte background Ntapann1giutlauluszu

% o 1 o dl dal
m@g@sl,ummwummmam\mm ﬁyﬁyﬂmmmwﬂﬂm?ﬂw,mﬂmwu

uminlaaausailssq d1silsenay WURINN

- detluidlenlu Injector, Linear uaz Column 18, 28, 32, 44 H,0,N,, O,, CO, fanasadluszuy
- dunldRedetng 28, 44 CO, CO, Na13NgN Hydrocarbon tuitlauluszyy
= ; (24 dl o o dl Y o Q’j 1
- ADINTN (ADNLTENE) BRuian g lusiy 31 Methanol dusrazanendvinaaugzenadudiuaud

- 1 o s o o o
- AnuANTRYie LB s Fnee husTLL (@1ANU IAUAIANNNIANHAZAA)

= o ©o o dl Y o o
 psusaeiniie 43,58 Acetone dusaniazatanlinnauazenn
- 69 Fore pump fluid lavnduTuwnneuanLpzes

rel. Int [%
100 589347 CFy’ 69, 131,219, 254,414,502  FC43 (PFTBA) Calibration gas (3198ALANY)
e ] 73,207, 281, 327 Polysiloxanes Column bleed (Sfl/ﬂﬂzwmflﬂqmﬁ Q[{Tﬂu@]\i)

1 CF.* 73,207,281, 149 Polysiloxanes Septum bleed
50 e

] 1309914 o & o

149 Plasticizer (phthalates) 1971139 MIZLLAAANNALLADNEN N

25 4 .
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Liquid Chromatography Mass Spectrometer

AAYINATANEN LG (mobile phase) fasnumsduitlanluszuy

- L@@ﬂiﬂjmmumw

~ i Type | winty

- 1aan1dansuail (mobile phase modifier) NNAMNLTANEES
1 o O t:i 1 = % Y Y Aa

11 T AsnsasdaTnasanaNiIunN1InNsaeFeLSae LA N NEs

- Mobile Phase pasiiniswsizan s uyneiuinldenu

) Designation: D 1193 — 99"
‘dl

INTERNATIONAL

Standard Specification for
Reagent Water’

Electrical conductivity,
max, pS/cm at 298 K
(25°C)

Electrical resistivity, min,
MQ-cm at 298 K (25°C)

pH at 298 K (25°C)

Total organic carbon
(TOC), max, pg/L

11

Amnzguiueiesie (naildiu LCMS) - MaNLALNNI3 L detergent len13viAINNAZRNALATEILAY IPEGS
» NAYAREIFINNAZANLBUYITE ANNALLN
» NARngE mobile phase NaziinlulFanunansinluld

-

a

- anulaneienmunzan (15uilv) Wedasduianugilnenl
“yanaeang g liananafnlun19sranansazans [Plasticizers

- ldnszawvisadndianisnAainys

Type |
0.056

18

50

Type Il
1.0

Sei
KlmW|p&s —
Delicate Task Wipers
Essuie-tout pour thches délicates

Paikos para tareas delicados .
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1. LWYATZUL LC 2anann MS ivanagaaudunasnyiaasastuilauiuunanngauaas LC viga MS

-

Mass Spectrometer

Liquid Chromatograph

Solvent

Injector

(mobile Column [\ ERS
phase) / Spectrometer
2. Infuse mobile phase tintd1g Probe a1 syringe pump Tagimss i uszLLT8Y LC T
o/ o/ dej o/ o/ \ di/ 1
2L ALATYIUIRINTTL UL UARAY seaudnyeynnesnisdudeulianas
., VU ) 207
n17UulauNIaIngELL LC n17UuauNIAINIZLL MS %38 mobile phase
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Liquid Chromatograph Mass Spectrometer

130 %

Mass
Spectrometer

)

)
( |

o/ o/ dg/ 1 o/ dgj
sepudtyoyrnsaasnisdutaulianas srpLdtyeunnsaaanIIuilauanag
nstlileunnannszuL4anis mobile phase nrdudleuunainszuuansaagng iraansaaging
(sample container, pump, tubing, check valve, ...) (needle, tubing, injection valve, ...)

%
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ﬂ’]?ﬂ%Lﬂ’ﬂMﬂQ%l‘Viﬂﬂ%Lﬂ?ﬂ\i Mass Spectrometer mmmmmumwﬂmmemwummﬁmmwLmﬂamtmm
ZQ"]N’]’;'I‘E]LLmﬂﬂﬂJﬁqimﬂﬂﬂ’ﬁVﬂﬂ’)’m’&vﬂ’\ﬂiuﬁqu lon Source mmummmLm@qmumvm

GCMS lonization source

NeverVent™" Technology

Vent-free ion source removal and
column exchange

ExtractaBrite™ lon Source

LCMS lonization source

*NeverVent™ technology is only available in vacuum probe interlock configurations

Sweep cone
- \w, :
Wi @ Mmugl////rouoo N2, Sci }\) R
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Gas Chromatography Mass Spectrometer

Liquid Chromatography Mass Spectrometer

{ Troubleshoot common chromatography
issues

Use our troubleshooting guides to resolve common chromatography application
issues

Troubleshooting guides
Gas Chromatography (GC) troubleshooting
X lon Chromatography (IC) troubleshooting
Liquid Chromatography (LC) troubleshooting

Solid Phase Extraction (SPE) troubleshooting

https://www.thermofisher.com/th/en/home/industrial/chromatography/chromatography-learning-
center/chromatography-consumables-resources/chromatography-troubleshooting-guides.html
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Gas Chromatography Mass Spectrometer / Liquid Chromatography Mass Spectrometer

196 Phabonyothin R, Banghok 10900 Tel : (662) 6uo-6s Fa : (662) 0-6048 E-mail : mst@mstor.th

the problem.

» Baseline related problems
» Peak related problems

» Results related problems

UUILIU
16 dludu

Troubleshoot common GC issues ~ gy

= Simply click the general GC symptom that you are observing,
then navigate the symptom details to define potential causes
of your problems and receive appropriate solutions to resolve

ﬂ' Troubleshoot common LC issues

[y

-

Simply click the general LC symptom that you are observing,
then navigate the symptom details to define potential causes
of your problems and receive appropriate solutions to resolve
the problem.

Download our LC troubleshooting mobile app for more
troubleshooting topic »

» Baseline related problems

» Pressure related problems

» Peak shape problems

» Peak size and retention problems

METTLER  TOLEDO \\“"’/; SCi 2 Anton Paar
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