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Training course and common problem solutions for high-resolution liquid

chromatography mass spectrometry

Wang Lianhong, Wang Qilin
(State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University,
Nanjing 210023, China)
Abstract: The correct and standardized use of instruments, exploring instrument conditions and
data processing, and developing instrument testing functions and methods are the only way to
scientific research. In order to support the scientific research work of teachers and students of the
school, instrument training courses have been written, and training and assessment work of
independent operation of large-scale analytical instruments for graduate students has been carried
out regularly. Among them, the Triple TOF 5600 high resolution mass spectrometry training
content is divided into the following parts: instrument connection and activation, liquid phase
operation, Q-TOF manual tuning, method and sequence editing, precautions, common problems
and fault solution summary. Since the installation of the instrument, more than 600 graduate

students have been trained and assessed, and the graduate students who have obtained the



qualification of computer can standardize and correctly use the instrument, and the mass spectrum
has been running for 12 years, basically without major failures, and the average annual use time is
more than 4000 hours.

Key words: instrument training; High resolution mass spectrometry; Liquid-mass combination;
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1) IXERAEE, TCHRMERIL, @5 h FAT k< HZRIE R,

2) IEME TR FE S50 5 75 2o Lo B TR SC UK A R AT

3). RIEREI — A, AEERA. PUOVHER TR =M, KA.

4) WRKHAN, ZH2TE purge KOLWE K. RS, RIBAN, B 2

EF'W7J<1€%%¢'WE’J%E?E REIERUB R UKAR, L

) System \«aazrr\ 4463276 |

3.5 FIRAE_FRL
EEFHEZRA Product lon,
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|.&dvanced MSl J\:Y%: \'

Scan typ% / F Masses [Da)
i Mir: IBEI

[ EM |1UEID

W Center/width

Width (Da)
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Pola ~ Dizplay Ma
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1

F‘ennd
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EFEAGENEE T, WTRLEREIER, RIFE TR ERIEF Calibrate,2] I Auto
Calibration, F2)fi, [A1%] Mass Method. B2 —ESHut A3EAREE T

EditFlamp...| | Calibrate x| ¥ CDS Inject| C

Mate: Wwhen Auto Calibration iz selected for the Product lan scan type, the precursar mass, CE, ar
DP will be adjusted bazed on the current reference table.

Calibrant Reference Table | APCI Positive Calibration S olutior j Wigal

CDS Irject Flow Fate 500 [ul#miin]

CDS Refill/Purge Flow Rate (1000 [Lalrrir)

FRME R T EARYE S bR AE ik AR IR (AR B s, Fln, IEE R, AR
m/z J9 400 Z5 47, WA LAk miz g 315 MR IE TR 5 i — 20ks 1E, DA
Tolls setting Fik#, APCI(+) L 315/609 XN A] I — ik iE, —it—. APCI(-)

KA 2771403, WM RS IE . ROy HAL miz A RS T, WA TE T, 22k,

Edt Hamp... Hﬁ'mll W llze LUS Inpect | LUS Hehll | LS Hurge |
M5 l Advanced MS |

Scan type: Praduct lon E TOF Maszes [Da)
Min: |80 bMaw: (1000
Product OF: E09.2806E8  [Pal | i - sl
T | BT AHERR

ioh time : " High Sensitivit == sy
Accumulation time ;0100006 [zecs] J i ﬁig EI\] EFE-_SK ﬁlﬁ?:%
Dizplay Maz=
Palarity- — (_h— - v Center wfidth
* Pozitive
| o - Center (Da}|  Width (Da) |
. & - il il

Period

| Duration: 5.000 [ming] Cycles: (3000 ﬁ Delay Time: |0 [zecs]



it Source/Gas 44, WRIEMSIISHE, 55— Rk

iy Compoud %411, ¥ DP (F#%HLE): 80; CE (Hif#fERE) :35; CES (Rii#fLETE
Bl 15 Z561H m/z609,45415; m/z315,35+15

ZJRBEAT IR, 52—, M{JLKPBE start—>CDS inject—CDS

stop—STOP—ZE 3 —Save Vi 14}

4 TFEMFPEIgmEESy (BRI
FIAM MR, FEF AR, AL P DRI . . e — 35Kk 2Bl 3~5
AN FTBIREE Y, 7 B AR 0 2 D 1 3 I OB«

4.1 J7omeE
it B Acquire, 4% Build Acquisition Method.

"%: M anual Tuning
E Licguire [1]
% Method Wizard
B Build Acquisition Method
Build Acquisition B atch

R i BB T VB 75925 o

- -ﬁ’ [Mass Spectrometer 1,995 mins

_%

BB AR e
(3.0 mir

BT AR

et Equilibrate (0.0 mins)

v 1 T eeae =
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L Analyst - [Acquisition Method: ]

&Eile Edit Wiew Acquire Tools Explore Window Script Help

AEEHSRE| FB

LRl | |Acquire Mode

j ] |TOF Training

~l|ee X BT OB

w2 w g T
==l =
& Configure Acquisition methad LE Pump Gradient | Limits | Limits (Advanced) | Micro Mode |
3 Security Configuration = Acquisition Method Total Time | Flow Rate A () B (%)
EE Hardware Configuration = @ Mass Spectrometer 1,995 mins {min} i
o =& Period 1,995 mins i 0.00 0 0.0 100.0
epaort Template: Editor S (- il
=R Template Edi 2 (-}
) -0 B nary Pump (0.0 mins) 2
uln “ : : :
P Tune snd Calbrate 2 Equilibrate {0.0 mins) % 3
nstrurnent Optirization Run 0.0 mins 4
A Dptimizati it )
y . m Agilent 1100 Thermao Autosarmpler 5
s Manual Tuning {44 agient 1260 Thermostatted Column Cormpz -
@ Acquire [1]
_Method wizard
= Buid Acquisition Method
Build Acquisition Batch
B Explore
(= Open Data File
e Open Compound D atabasze
A Companion Saftware
Peakiiew
4| m - - .
>y >y Lt N N ) e
TOF J5 k4w, WRUGAFERIEA TOF MS, #ft, FHHvaHl.
Lk ]Advanced Ms | SN |
Experiment: 1 - cH .
EgaIvE
Scan type; TOF M5 hd O S Rl I‘/'n: |1DD M |1DDI1 I
i
Ir

Palarity
 Positive

Accumulation e+ |0.243366 [ (secs)

Dizplay Mass

¥ Center/width

Accumulation Time: —ZJi ik A] (<0.3s) o bE=ZimtE ( <01s ), {FiFfE)a
32 KB FEFRIS [E]. (Cycle time) /MF 1s.
A7 Edit Parameters (Z%gm#8) i St Source/Gas %4, & EIRMS IS, @H

BEEME AN GS1 (FEALS) :55; GS2 (In#v<) :55; CUR ('S#iA): 35; TEM (J&JF): 550;

ISVF (743K 5 ) :5500(1E % 1), -4500 (FAE 1),

miihi Compound #%4fl, # & DP (X#EHJE): 80; CE (hffEfEE) :10.
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Parameter Settings Parameter Settings

SourceiGes ]Compound] SourceiGas  Compound l

lon Source:  DuoSpray lon Source A Deciustering Potertial (D) ,—Bbﬂi‘ =
197 . ’ﬁ Collizion Energy (CE) ,Wi‘
N lon Source Gas 1 (G51) L;:,:‘ iod: ’1_

lon Source Gas 2 (G52) :‘
55
Curtain Gas (CUR) |—35 i‘
Temperature (TEM) 550| -
lonSpray Yoltage Flosting _4500.0 i‘
(1S%F) d

Apply the following parameters to all other experiments: Apply the following parameters to all other experiments:

[~ Source/Gas [~ Compound I Source/Gas I Compound

Ok | Cancel | oK B\ Cancel J

IR B PR A I — i

. w CTd g s ey
EETOF M5 ||
i_ agilent 1260 Bln.: Copy this experiment Aol
2 Equilibrate (0 Deletk¥his experiment
::T;' Run £0.0 mins) 1

1% Experiment 2, Scan type Product lon, 2 1= IDA Experiment, B[4 — 2% F1 — 2% Bk

IDA {5 BAHSRMERSE, W2 IDA, 2HANE "% —BO8—1E 10, 17 10 ME 5 R a2
.
Acquisition rmethod b5 1 Advanced M5 ]

- Acquisition Method Experiment: I 2 hd I

- -ﬁ' Mass Spectrometer 5,000 mins

% Period 5,000 mins Scan pe: I |F'r|:u:|uu:t lon ﬂ I [’\\S
o TOF M5 ()
Produck Ton {-3 30.0 Praoduct OF: a0 [Ca]

- 1 Agilent 1260 Binary Purmp {EI 0 mins)
ot Equilibrate (0.0 mins) Accumulation time ; |0100006  [secs]

miifi Source/Gas %4, WEISM IS, WHIEME N GS1 (F4) :55; GS2 (I
) 855 CUR (LATA0): 35; TEM GIRJFE)D: 5505 ISVF (B§FHligkHiE) :5500(1E B 1),
-4500 (f1EST)

Mt Compound %4, ¥ DP (LEHE, IEE T NIE, U7 N): 80; CE:35 (Jilf
fifesE, IEB 7N 35, METN-35) ; CES (hifEETuMED :15.. FN 3545, fEEH
A
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Parameter Settings @

SourcelGas ]CDmpound ]

~
lan Source: 4 DuoSpray lon Source

lon Source Gas 1 (GS1) ’—,il
=

lon Source Gas 2 (GS2)

-
Curtain Gas (CUR) lie.sil
Tempersture [ TEM) s50| il
lonSpray Yoltage Floatin _4500.0 ;l

(ISWF)

Apply the following parameters to all other experiments:
[~ Source. AGas [T Compound

Ok I Cancel

R Switch Criteria, 1T IDA ¥ 5E

S | Advanced WS - Ichide/Exchide | D2

Survey -» DA Experment
’ F E

W Farions qreater than |1 0 m/z

V Forons smalr 120 45
W With change state ﬂ o ’G /

which exceeds |10 oo _l.lrr_

" -

Parameter Settings &1
SourceiGas  Compound ]
Declustering Potertial (DF) l—,s,j o il -
Collizion Energy (CE) l—_35 ] il
2 Collision Energy Spread |CES) |—15 [&i‘
’ lon Release Delay (RO ,757 :I
lon Release Width (IR ,725 il
-

Apply the following parameters to all ather experiments:
[ Source. A5G as [ Compound

Ok I Cancel

A — S W Z R AR ET (
—RAH, RiIFgERESEER
Al)

RIAFAMETEF 284
M (A, e
=REEIED)

PEE. HEMH), ARESE
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* milla
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0 Neyer

- b O For seconds
I ’_ oceLUrences)

ZRIANME 500 BB/ ik
Y51

FR—R NS FFEIRILNZR MS/MS,
—R& 7 6-10 BN 2 X MERIZE
FRH R RIERT ) N _E— 4R R
BF8) (Accumulation Time, —fi&H
0.03-0. 05sec) Fm/EEEIM RIS
[8] (Cycle time) /\F 1sec.




A IDAAdvanced, “2Ji% DBS (&% =H1kR

MS | Advanced MS | Switch Ciiteria | Include/Exclude 104 Advanced
I Use pattemn
~
~
~
Mass Diff. (Da)| Abundance (%}| iE
Talerance:
Iv Diwnamic background subtract
i
Rolling collizion rerge

12 FRIGH

AR B Acquire, FFi%EFE Build Acquisition Batch.

Jo it Add Set , BRIAY SET 1 2 J5 i i Add Samples , fEAT I Ry S ip Bk 5%
Tk, dntE R, IS ) BAR N A B4 FR(Sample Name) , /N7 & (Vial Position)
i k4 (DataFile).

7E Calibrate 175K H¥ Auto Calibration < Aij F%2)2) b, #EAT HEIRLIE GEH 5 h i
E—70.

£ Submit IR g 7 4R A

# Acquie

% Method Wizard
TE Build Acquisition Method

: Build Acquisitio iEi atch
A Explore

Samplei Locations Calibrate ] Guantitatic\n] Submit]

SET1 -
I+ Auto Calibration Dﬁ?%*ﬁ BE] %/)\*éFl:ﬁJ*ﬁIE ’ *ETE
R o L =
Calibrate Esverny |5 Samp*e:'g ﬁj;&%-l‘ﬁm
Calibrant Reference Table [ APCI Megative Calibration Solution | i

CDS Inject Flow Rate 500 ul/miir



£ Submit IR A 4R 7 AR A, AR RS, DU DR A SR HE AR A I Y
Jo AT L T g A Y — s I A R S R IR R R B T

Batch Editor X]

1 Could nat submit the batch data,
One of more calibration reference ions are out of the TOF mass range. Either update the reference table or adjust the TOF mass range.

54

X

B BB RAEYI B : IR ST Tools—Settings— Tuning Options.

Kt 62 g0 s ok e s 35 0

T

3 Webkx ik E —TOF Cal

4.3 BATFF

FPARAS G, s Quene, 1] LLE BT FIRES .

s Equilibrium((CC LA )i B VR BT & 5 2547 P 4

I (B &P, 4T Standby R&ET, ATLIIFMGFS] GEE: EFER
ST, WESEEMTREKAG, TR AR IZ AR ARREIRED

SEI6 45K 5 i Deactivate Profile {8 {48 223 o



&Ei\e Edit Wiew Acquire Tools Explore

FHE R

S8 Configure
=2 Security Configuration
&E Hardware Caonfiguration
% Report Template E ditor
ull Tune and Calibrate
Al Instrument O ptimization
i Manual Tuning
@ Acquire [1]
% Method Wizard
T Build Acquisition Method
Build Acquisition Batch
A& Ewplore
(& Open Data File

E Open Compound Databaze

d Companion Software
Peakiiew

tWindow  Script Help

|Ac uire Mode

ﬂ | |TOFTraimng

e XxET OB

T

=
o n <l 0T
Acqguining Sample ’U_ of ’EI_ Period ’1_ of "I_ Dgﬁ;;g;d 00:00:00 ’g BB
ONNT 100% | Elapsed Fieady Noimal

| start Time |sample Name  |Plate Po [vial  |Status  |Method |Batch |Data
1 & [37201310:35:01 A | TuneSamplelD o Terminated |tesfTune ManualTune MTZ
2 @ 372013 10:3547 A | TuneSamplelD o Terminated |tesfTune ManualTune T2
3 @ 372013 10:3%:08 A TuneSamplelD 0 Terminated 'tesiTune ManualTune MT2
4 & UT201310:42:28 A TuneSamplelD 0 Terminated /tesiTune ManualTune T2
5 & 3712013 10:42:38 A | TuneSamplelD 1} Terminated |tesfTune ManualTune MTZ
5] @ 27201210:43:02 A TuneSamplelD 0 Terminated 'tesiTune ManualTune MT2
7 & UT201310:44: 31 A TuneSamplelD 0 Terminated /tesiTune ManualTune T2
8 & 3712013 10:46:58 A | TuneSamplelD 1} Terminated |tesfTune ManualTune MTZ
] @ 27201210:48:33 A TuneSamplelD 0 Terminated 'tesiTune ManualTune MT2
10 & WT201310:58:83 A TuneSamplelD 0 Terminated /tesiTune ManualTune T2
11 & 372013 11:00:23 A | TuneSamplelD 1} Terminated |tesfTune ManualTune MTZ
12 |@ 372013 11:01:28 A TuneSamplelD 0 Terminated 'tesiTune ManualTune |MT2
13 & 7201311:05:48 A TuneSamplelD 0 Terminated /tesiTune ManualTune MT2
14 & 372013 11:07:15 A | TuneSamplelD 1} Terminated |tesfTune ManualTune |MT2
15 |@ |37201311:09:31 A TuneSamplelD 0 Terminated 'tesiTune ManualTune mT2
16 (& 372013 11:13:23 A | TuneSamplelD 0 Terminated 'tesiTune ManualTune MT2
17 & 372013 11:18:28 A | TuneSamplelD 1} Terminated |tesfTune ManualTune MT2
18 |@ 372013 1:38:56 PM TuneSamplelD 0 Terminated 'tesiTune ManualTune mT2
19 & | 3712013 1:41:27 PM TuneSamplelD 0 Terminated 'tesiTune [ManualTune T2
20 & 3712013 1:44:14 PM TuneSamplelD 1} Terminated |tesfTune ManualTune MTZ2
21 & 2712012 1:49:12 PM TuneSamplelD 0 Terminated /tesiTune |ManualTune T2
22 | | 3712013 1:51:13 PM TuneSamplelD 0 Terminated 'tesiTune \ManuaITune T2
23 & (3712013 1:54:43 PM TuneSamplelD o Terminated [testTune ManualTune MTZ
24 1@ 372013 1:56:51 PM TuneSamplelD 0 Termmateﬂ[teslﬂﬂa _ManualTune MT2

VL e
EE:

Alfle £ Yiew Acqure Took Exglore Window Script Help

AFHSR X @A
@ Lol

i

e T

&8 Configure
B Securty Configusation
S8 Hardware Configuration
& Repon Templste Editce
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A Instrument Optenz stion
«$ Manual Tuning
[ Acquie 12)

M Explore (3)
5 OpenDataFie
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[E Gradient 1
[E Losdng Pumo

5] PoakViews
[E] ekspert nanoL.C 400

22 = & |[acquire Mode

= T Acquisition Method
ER 4

1 T

~]

wx@ETOE

TOF MS #1 Product lon 7739 advanced MS i&1ji-K [ ) Pause between mass
ranges WAL E—NEUE, AEENZE, BN, EEBEARERS.

RAERINE, LHE.

[ Analyst - [Acquisition Method: D:\Analyst Data\Projects\wzy\2013_09_22\Acquisition Methods\tbbpa]

—BAHER T, ZBHN

Acquisition method

Mass Spectzometer S.006 ming

e
444 Aoflent 1260 Thermastatted Column Compartment

0198
330199
33 9602

Suggest

Acquistion Patameter:

TDC channels
v 1 W2 W3 P4

Time bins tosum | XN ~ )

MS  Advanced MS | Swich Crtena | Inchude/Exchide | IDA Advanced

¥ Auto Adwst with masz

TOF Etraction Parameters

Puiser frequency vl be adusted to
the lequency associsted o the
s acioss o experiments

highest mass

Settling time (ms}

acioss o

| I

sange: fma}

=

(1)s Frafemigzid 0.22 um JEME, B35 15000 rpm/min &0 5~10 min B
(2). C18 ittt I RAFTEAI I RE R, RN QIR T T A i 45
(3). HERE/AMHR 26 T SHURE A S0 ), IO B, A AT U F oA T U 0T,

FHLEIT]



(&) /KM, M HREHRC, RS EA . WISk,
(5) ZZMBIR R, FESLIIRRSE o — e B R ph At TR R S
(6)« KHKIAANH, JEKBEH AT .
(7). FrEEHAT IR, R DB R .
(8). Purge I}, 47K 5SmL/min i, # &85k 7-8bar, 5 AIZIT.
(9). R, FERWEE AN BT, SREUICAUE 0.1-0.2mL/min. k[T 204 HLIE
RS “Heh A U2 P 707 <RI S5 R A WA R MR I, Bl qEsE
R A Lo
(10). HEETF, M MS B FI53E 1 i 7
(11)~ WBARAEAS BEANRLBR I A TR -
(12). FEMIEATEHE, SSBRTALEE. o H i, 20 SPE &bH
(13) fBE NS D H B R, TR SR, AR T E.
(14) MRRTFLA/SE RIS A5 5, RATi&Ih.
(15)s FREIRFEESAUAR, REFEMCHMBE—T 2 — it i LiE.
(16). #dfls, Sir upload data A% FfikR55 4% . ARVFIESNM / 8/ 6 u fif
(A7) ZE, WMAHR, FHEA . BHECHIKS.
(18). ZIEMAISE LRI . T4
(19). NEFERAESUESE, JIHAT RS B E.
(20). FUARAEAABIK, FRBHLK, K.
(21). ANURRE N EALHE
(22). IR ET R, Hb%e.
6 IR TR
UASAT 1248k, FAEBB SIS, 2RZIM. EIEIFRITH, 2 W—ikES
S50, i
(1), IR PREN AR =N, TER: MR 1.9 5. (FR%D
i Toh E fp 1R B LU - AR5 A I T s SR e K AR
(2). . VEHERE, WEVEE 2 pdh. UAHIER KA, R, (RE%. 8EY
fldh: RALETGRAE, SEETRB LA RIE, If BRI R LT

(3) MR A FRB AR R R IRZE M. (X[

H



il 8 R e o e VAR AR TG, UM N B AR RS, HER R
(4). 1@ SRR ES .. CARY, RE%. BR%
fif: RACEEBERE . HEERIL 0.0% HERUKAR A B, B ZKAH L 50T C S 0
(5). I: AT SEFZ N, AT EEER. (ERY)
ff: R, SRR . SNERARE S, A,
(6) ). [Ef@=, PItEE T, BIEMBRREEHA, MAE T, ZnE? (ERY
fifi: EUUINH R LR 2mM~5mM.
(7)1 i 7 — 2 HEEAENLIES . GBFEY)
fifh: IEGGE T RIFINT, AR RS IIER, R R T
(8). IMdl: EEHFEAES, —EHTHEE (ERY
fif g WFIRBERRA V. A m LB HUR B AG B .
(9). M. #ErTETHRAS. (TRY
fifvR: REBSFIERE[M + H]+. [M + Na]+?
(10). [ FEAAESEARTIE. (&%)
fifge: RMEVIR, C18 #E ELIRER, EFEGEM il kL.
(11). R 81, TR IER, iR 25 0.6ppm . (E2 fRE i B, 5K (m/z 151)13-17ppm
fi# k. 7 batch L& — AN HEIRIE, Bl Autocali.
WA AR I, 20 IS/ NI, AR, 1R 238 — AR,
HYeetr, 4TI, 598 74,
(1), [A: WAHAZEH, Purge B, JE71 0. Y, @I purge i 3.
fif: NI AT IR RGO PG Ve, AR TCik R, SRR
(2) 1. BB AR AU T
fifk: ARG, ARSI,
(3). I IEEFAMT, BIEM/NEA, 5ERZE 200ppm.
fR: UG, SEAREREE, ST PEEK B, THURRES.
(4), 1A WARBERIL T, Toikibre.
g IR IRV RS AR SUE, FOET L
(5) I FETE S .
fiftth: ZRTEMURES Y IEH, BUSmisiE 1, REHEAED, BUIRE .
(6) [/l: CDS K IEAL4 RSk . CDs inject 5155 P& Mg . 5 CDS 441,



— KBCEL AT

fifok: FHAEHEZ R CDS R4,

(7). Wl EEHRERERRIRA, EF AR

fA Vs TR BRI T IR, B B O HUR) LIS R R 90% 2 E RN T, S,
U A AERR DY, FSERTIE RO S . 10%24T LB T, Bk,

ACHS B TARZAA TUEO, HHE BT 4 MYEE ZA M 0. Agilent 1260—AB
SCIEX Triple TOF 5600 7= 73 # 5t i ¢ H A BRI 3L, B 1 A S0 word hicAsh, 384 ppt it
A, WBIRRAS . X G A RTHEI 600 R AKX FHIIZ S5, BRAL RS A] H I 2 ) — X — i
S AL, B ENURIESIS S, JriEgF R A B EUEAT W, #0T LARBY S St 0. 25T
Bl AR SO 54, R — € HUR 18 SR RTE ENVIRONMENTAL SCIENCE &
TECHNOLOGY, WATER RESEARCH “5 ¥R 55 45U T2 S T1) Lo [K] Dy 8 8 e 0 e o 1) £

BEINL, S PTLA4BL % 20 Jiot, S FHERNLE 4000 /e PLE .



