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— Mass Peak Profiling from Selected
lon Recording Data

- Profile Generation Model

ICE is Nice, which is available from

grange.andrew@epa.gov, describes MPPSIRD
and the PGM, and illustrates applications of
ICE. It should be viewed before ICE is Easy.

right click to pause
left click to resume

Numerous column labels contain “M+1” or
“M+2”. Fragment ions are also investigated
using ICE. Ignore the “M” in these headers.

Click




Select an ion in the low resolution
mass spectrum

Acquire Survey Data

Enter Exact Mass into the PGM -
Select Hypothetical Composition

Acquire Full or Partial Profile Data




CHRO: lofsa 14-5ep-00 Elapse

RIGC

Total lon Chromatogram (TIC) o

1001 201 302
] 330 acg
3 10:0010:30 A

10:00 11:00 12:00 13:00 14:00

—_— 1
14-5epU0 REG : 06:01.9 #9

SPEC: lofsa
Data: +203-202

lon compositions

will be deter- | X 18697 E+05
3 100 - ' G
B g ) | Background Subtracted Mass-Spectra [
apparent molec- 50-
£ 15897
ular ions from |54.21 52.19 71.09 81 03 81,00 96,95 10 05 illﬂ 7 173,13 Jo. 58

background ST T s TN T T T T e
SPEC: lofsa 14-Sep-00 EEG : 08:38.9 #4
subtracted mass s zo2zs

Spectra for 3 1nn—| 104. 01 \ 133.07 l_ E.06
chromatographic ! |

I &0 - 105. 02
peaks in the total 51 03 78,03 5100 B 132
1T |
- 53.19 65.13 67,12 79.02 89 97 (92.00 103,01 | |106.02 11709 131,09 |l [1f4. 06
ion chromato- L[ il 'H'_. _[|'__' ‘i_,_,,', i ,
&0 2 100 120 140
gram. SPEC: lofsa 14-5ep-00 FEG - 14:23.6  #9

Data: +488-487

s
198.07 do not track m/z 198

100 g cc

50 - 168.07 /
91,00 11508 139,06 | 9. 08

| 5L.03 65 14 7703 |1IIIl.II]1 | 127,07 ‘g.m ‘ 181.12
. 1
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If MPPSIRD has not been performed recently, it is
orudent to perform:

A magnetic calibration using PFK over a mass
range that includes at least 50 Da below
and 100 Da above all masses to be studied.

2. An electric scan calibration

If lock-on fails, perform both calibrations.
This generally solves the problem.

These procedures are described in screen 37.
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A | B | C D
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ENTER the Resolution, Center Masses & Times desired.

Allow at least 17 sec between each end time and the next start time.

ENTER <Cntl>G after last entry.

1000
3000

Precede the times with a ¢ to indicate ,.E. demo1

ENTER <Cntl>B after data has been acquired.

GC/Probe (G or P):

-
Scan Speed - 1.00
;[

the times are characters, not values. PRK

186.97
133.07

198.07

Center Mass Start Time

736
M
ZRON

End Time MID Grp
74
21t
ZRN3

| sm— - |




A B C D E F G H I ] 54 L |

ENTER the Resolution, Center Masses & Times desired.
Allow at least 17 sec between each end time and the next start time.

ENTER <Cntl>G after last entry. ENTER <Cntl>E after data has been acquired.
1000 GC/Probe [G or P):
3000 Scan Speed:
El or CI:

B ]| 3.3 pts/prof D atafile:

I 25ST ETS PFK or ALK:

Center Mass Start Time End Time MID Grp

186.97000 17:32 17:44
: 133.07000 20:50 21:02
| 198.07000 28:55 29:07
|




EPA " ICE is Easy A.H.Grange NERL, ESD, ECB 3
Help

File
%l 11,0 v scal | [auToTUunE] [BUEREEN - 906 2728 811 uv
Tl P —-62.0 W |
| oA - - -
Y| 1.00ma WHM Within the fune window
d -
{| 7o-0v = click to start
250 C = =
i E hHHE scanning across a single -
34 -
o] <= . mass peak profile.
mlll ;71 pos "~ ' magnetic
+ | Tial 4772 v L OJieza)l 727.4 WV
—1| Entr. S1it (ENS) 340.0
Rl Exit Slit (EXS) 390.0
PRl Sweep Mass (MAZE) 180.73 amu
Virt., Masze (VMASS) 180.73 amu
Link Mazeg (LMASS) 180.73 amu
Sweep Width (3W) 1.00 %
Sweep Speed (55 1.0 I
U[aj Offsget (UOFE) 0.0 v
al /Ulega) (URATIO) 2.0285 %
Multlpller (EMULT ) 1.60 kV
Dyn. WVolt. (DYHNODE) pos
FEef. Inlet (TREF) 150 Z
Beam ERot. (OROQT) —-0.5 W
Focusg Quad (FOQUAD) -7.4 W
VG VR TUNE.DESCRIPTOR 179,83 180.73 181.63
- WE2 elpozsag
VS 3 ] RESTORE == <) =<l o ] e v ) (pock || unLk |
TUHE:_@;
"Enter @J j@’k‘
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EIE

AI HE &8930 GC GC not ready <

Ly 0.0 Min.
| gc 37 10.0 Min.
.‘l gc37 Stabilize time 0.0 Min.
+Ez Injector & Transfer Line Column

— ‘ ‘ ] The column temperature is set
1o ] ] ] to 150°C for autotuning. The
41 | -I- I 'I' ion source conditions are then
1 ! i : more similar to those when
’:2-: 250/ 250 C 300/ 301 1504 150 analytes EIUte-

Congtant Flow 0.1 ml/min

Splitless Mode

1.0 70.0 3.0 15.0 . . . . .
. saver
| : |
Time Min 10
FEate C/Min
Temp . C 150 = 150
0 = 10
B sTART GC ] RESTORE B roaD B cYCLE B ¥ew Program

GC

Gl

.|

(%

A
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EPA sy

ICE is Easy

A.H. Grange

NERL, ESD, ECB 3

Help

—11.0 ¥ scan | [auToTuNE| [TUNE | fi] = (:::ED 599 869 uv
P —62.0 ¥ ‘$
_ L

L 00 ma || ]3400 [2917]2197 |1299

70.0v ||4 2 L] —|x y

250 ¢ |[s = s | —[s 5

=20 & | J[]]s400]3083 2203 1507

-62.0 V
ET POS magnetic
Ufa) (4532 ¥ Y| Ufesa) 727.47V
B o mn e
E:
o
‘E If the tune display “locks
s up”, simply click on TUNE
> torestart midtune from
U the lock-up point.
M
D
Ee_. _..___ e, —— - -
Beam ERot. (OROTI -0.5 K |
Focus Quad (FOUA The PFK lock mass for
WA R
ii . the last SIR group C192.989) 193.085
VS3 becomes the center v

ot

TUNE : mass of the tune display.

~1c]

UNLE I




ICE is Easy A.H. Grange NERL, ESD, ECB d
Help

HOT ACQUIERING

12 Jan 2001 10:31

FILE :demaol STUDY : Time: MID run time
SAMP rdemol AMT: 0,00 VoL 0,00
OFEE : CLIENT: INJ.VOL: 1.00

COMM:Clark Co. effluent

P

- FILE - AU0TOosaAME VIAL D:INLET ICL PEOC. DS PROC. S/T/M DLY
demol pm <:£:GC:Q{EE> zimchr mpp.prn % mid37

To run the correct GC
temperature program, save the
GC program desired as GC37.

mpp mpp.icl mid37

ANALYSTIS



midtune.icl

vsend;.#analysis;.#d*mpp.icl*m*mid37

doze 5
The mid view will appear and
subroutine mpp1.icl will be run
vmake 1;.#tune to prepare a SIR descriptor for
p S each eluting GC peak.

resset 3000

vsend;.#dtune;.#r

vmake 4;.#tune;.#gc;.#mid;.#analysis
vsend;#tune;.dwi.5

I’::L‘{;m ; Note that subroutines such as mpp1.icl
AL L LG B can be run independently of midtune.icl.
vsend;.#tune;#r This will be illustrated in the next

s screen.

vsend;.#gc;.#s5cH0
vmake 1;.#mid:doze 3
repeat 5

Hcelick > & enter mpp2, if > 9 groups
doze 1:.3#

doze 1:end

vimake 4;.#tune;.#gc;.#mid;.#analysis




EPA S )

MID Set Up Parameters

MID: .mpp13 E“ter

MID File mid=3T
Measure,/lock ratio (¥) 1

Set Damping relay (T TRITE
Wwidth first lock (A& 1.00 amu
Electric jump time [E] 10 m=
Magnetic jump time (D] 60 me
Offset () 1 ct=
Electric range [ E) 200 %
Sweep peak width (W) 5.00

Aog mode (C|P) Cent mode
MID mode (J|M|L|N) Lock mode
MID Time Windows =] =] [ [
# Start Measzure End Cyvoletime
1 29:07 0.31 29:38 min 1:00 sec
2 0:00

3 - -

. Similarly, the m/z

; ratios and group times
7 would appear for

g

; Groups 2 and 3.

Clear Clear Clear

Il Menu Il Time = Il Mazze s
B start MID [ SAVE B Main

MID Mazzes

#

g

4
10
11
12
13
14
15
16
17
13
19
210
21
22
23
24
25
26
27
23
249
30
31

mas g
186.8204
186.8321
186.8078
186.87650
186.8952
186.91349
186.9326
186.95013
186.3700
186.9887
187.0074
187.0261
187.0448
187.0635
187.0822
187.1009
187.11%96
180.0G6G
180.2600
192.0060
192.06024
192.9888
192.9953
193.0000

el el e

- . Lock Maszs

[

1

e e e el el el e e
e e e el el el e e

e el

|_\

for Time Window
FFroint

20
20
20
20
20
20
20

1

gr time (mz)
20,
20,
20,
20,
20,
20,
20,
20,
20,
20,
20,
20,
20,
20,
20,
20,
20,
.48
.48
.48
.48
.48
.48
.48

48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48

. Cali Maszse

G

(oA
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—11.0 v scal | auToTUNE| [TUNE | fil 362 264 4V
P . -62.0 W
| The ion source is autotuned

and subroutine resset 3000 is
| run to adjust the resolution to

3000 x (1 to 1.05). The
E - -
, resolution is then shown.

Entr. Slit [ENS] 183.5

Exit Slit (EXS) 189.8

Sweep Massz (MAZE) 192,989 amu
Virt., Mass (VMAESS) 192,989 amu

Link Maze (LMASS) 192 . 989 amu

Sweep Width (3W) 0.10 %

Sweep Speed (55 1.0 I
Uiaj Offeet (UOFS) 0.0 W

al /Ulega) (URATIO) 2.0285 %

Multlpller (EMULT ) 1.60 k5
Dyn. WVolt. (DYNODE ) pos
FRef. Inlet (TREF) 150 C
Beam ERot. (URCT) -0.5 W
Focusg Quad (FOQUAD) -7.4 W

Vi VVE TUHE,DESCRIPTDR 192,892 122,989 193 . 085
- VSE e1pc::sag

Va3 ] RESTORE <>] UNLE{I

TUNE :

@|_j' v
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HF &290 GO G ready
ol T
ol T
Injectar A Transfer Line Column
I .

1

m Double left click

|

Stakilize

Columpn Owemn

time

"

MID Set Up FParameters

in the analysis view.

—16, 0 Y [scan] [puToTung [TunE] [B] = =377 423 494wy
] -54 0 Y

100 M rP340¢ 2957|2845 [1359

7o o |[F1E] S0 S

280 ¢ —

L:—J 3400 (3043 (2955 (1641
—Ed, 0
EI FOs magnetic
Ucay 47724 UCesad 7EI,8 W
Entr, Slit CEMS) 184 .8
Exit Slit  CEXS» 19,1
Sweep Mass (MASS) 192,989 amu
Virt, Has= (WHASS) 192,989 amuy
Link Hass=s T LHASS) 192,989 amu
Sweep Width <SH> 0,050 B
Sweep Speed (551 1,0 P}
Uiar OfFset CUOFS) VI
Uiar Uiesar CURATION 1,900 #
Multiplier C(EMULT? 1,60 kY
Oyn, YWolt, CDYVHODE: pos
Ref, Inlet CTREF 150 C
Eeam Rot,  C¢UROT? -1 W
Focus Quad <FQUaD>» -=.,9 W
WG Hgg T”ﬂEiEEEEQIFTDR 192,941 192,989 193,03
Wy
WS3 & RESTORE Loce NS

TUHE

MID Masse= for Time Window 4

MITI File mid=7 # mas = Fint zr timedims
Measureslock ratio C42 1 1 [appuTaTale]
Set Damping relay (T2 TEUE z2
Width first lock CAH2 1,00 amuy 3
Electric jump time CEX 14 ms= 4
Magnetic jump time <Dl EO ms 5
Of fzet o 1cts || &
Electric range (R 200 % 7
Criaan masl o aisddle [l At 5‘00 =
Cent mode 9
Lock mode 10
11
B B B -
Cycletime |13
in 1,00 =zec |14
in 1,00 zec |15
in 1,%% sec |1&
e i7
1=
19
20
21
22
23
Clear
. Hazzes=s 24
B Hain BE [P Lock Hass [ Cali Maszs
HOT ACAQUIRIHG
5 Jun 2001 11332
FILE:demol STUDY ¢ Time: HMID run time
SAMPidemol AMTE G o0 WOLE O 00
OFER: CLIEHT: IHJI WOLE 1,0
COMHiClark Co, effluent
I I I I
EESTFWRT
Em 2037
i g mpe, icl mic3?
B save
E rice B autosade wIsL DiIMLET 1CL PROC, DS PROC, S/T/M DLY
1xdemol [y 1 GCizgc37 T mpp, icl mid37
I |

[C;

K



HP &290 GC GC method is running

ECIT

T [ MY R N QN

But first, all GC
temperatures n
correct and sta

Constant Flow
Splitless Mode

Injector A

|

2h0s 250

0,1 mldmin

1,0

Time Hin
Rate CrHin
Temp, C

B sTerT G
GCY _

Simchr.icl sets the
filament current to 0

—11 ooN

O
206 ¢
=35 R
FOS
Ucadr 47et
Entr, Slit
Exit Slitk
Sweep Mas:
Virt, HMas:
Link Mass
Sweep MWidi
Sweep Speed

EI

Uiar OFfset
Ueai/Uiesal
Hultiplier
Iyn, YWolt,

FEef, Inlet
Eeam Rot.,

Focus Cuad

(552
CUDFSD
CURAT IO
CEMULT?
CIYHODE:
CTREF 2
CURDT >
CFQUAD:

TUHE DESCRIPTOR

1,2 =
00 W
2.025 B
1,60 kW
pos
150 C
-0,5 W
=7 .4 W

eiposag

[ rRESTORE

oooﬁr until shortly before the
| first SIR group start
time.
awaits the first SIR

descriptor start time.

1
e

192,941 192,959

3 6 [ 123 il 1B 03 A Lo

193,03

(TRCE]

(P

MULTIFLE IOW DETECTIOM

Lock Hass= Cali,

Int
Has=

Mass

STATUS

MID File mid3?
# Windows 3

Measuring #

Mode
1,000219

MID is
Elapsed time

0999820
1435

Int
MHazss

ECORR
EDACG

1581, 0 ETACE 193, 0

+
RENEPREq- L R R A R R

[ start HMID
MID:

B savE B Setup

HOT ACQUIRIMG

After the last SIR group
data is recorded the MID

Slgnal is recorded for
the interval between
the start and end times
specified by the user.
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File Defaults Display Parameters File Defaults Display Calculate Spectra

Done reading defaults file Done reading defaults file

FILE GuanF write 1 tbl 2 tbls Rep | R -_} }-— N || | \|/ Ll;:] - All s&rt rt&a 1000 mmu 50 mmu 2 mmu
™" cHEO: demol 13-Dec-00 Elapse: 21:42.4 215

OUANH: andreas. g Entri
Data filefs) nsed BT
Fill: demol 13-Dec-00 1g: 20 20:42
Samp: ¥ial 1 demol Start 2z2iziaz 2163403
Comm: Clark co. efflnent 100 - 2. GEE+02 16496428  E+0E
Maode: EI +VE +LME ESCAH LE HEM 1 ! Lo s 2ER
Oper: Inlet _‘_|1 w .
Dizp: CHEO r’"“m“]}
Amovnt = {area ¥ ref amnk) ¢ {ref area ¥ response fa
Eesponse factors from guentitation file g0 -

Ouar Height Area Actnal

Mazses Time
132, 3727 45270, L03144, 285G B0 -
1532, 97451 E2917. 7o2gd44 . 28:EL
152, 9855 E7157. 7598735, 28:E87 ]
132, 33z20 7144, ET2EYE.  23:00 j
1532, 93384 agaav. 443699, 23:00
137, 2656 2. B. 23:07 410
157 . 30&z i, 7.0 2904
137, 34713 4. 14, 25:01 1
137, 3677 anz. 7095, 28:G54 !
1537 . 3575 25393, 30654, 28:54 a0
1532 0073 L33, F88E. 29:01
1532 0271 3. 31, 28:E5%8 ]
138 0271 8289, 18875, 23:05 _________——————_——_
1532 04E13 EE315. 1ER028,  29:0% L
193 . 0GR A2C07. 914 24 . 2905 I} LU UL L L L LI B L R B B Y LN B N S B B L B B B B B Y LI L B A e
198 08E5 35, 0. 2%8:54 A 18:00 20:00 2z.0n 24:00 26:00 28:00 _]
1532 DEEE 161, LE1l.  23:0%
1533 1761 70, 337, 2&:.5%
1532 1261 203, 00, 23:05 ~
15&. 14519 17z, 869, 29:.05
138 18EE 8 20, 23:08 DECterm
132, 2450 N L. 2&:51 5 ) )
198, 2648 1. 2. 28:55 File Edit Commands Options Print
20497148 27088, 310320, 28:54 — — — —
204, a7ay 25473, 4EA77E. 28:54
204 . 3557 EZa0%. E17230. 28:54
204, 3925 4041%. 473261, 28:54
204 . 99595 ZEEO7T. 332648, 28:.54

finndgentlolscs o ‘or cd ~/icl
finnigandicis alias m csh mpp.icl _
£ n@iciss> o The curper line reappears

igan@ici ahs m Fw m ﬁpﬁbbd .

] 7

I



File: dameol RT=17:00 Grp1 18606392

[ 5= - 1{"] I 11842
| aa
e ] . B0 e
] | T0 . o
" W |5
ﬁ,m-c e 60 i B
2 | & =0 2
3 2 1]
b £ 40
183 a0 i [T
[ R L u] | B [ REEETTE
. —T—TT T [ EaE gL g
Egigaﬁ_zﬁ 10 400 | =-'-=E=§ g
i~3322 § a | ol e Pl = i
10E.006 186,93 107.054 187.174
156868 106852 187416
File; damo1 RT = 20:00 Grp2 13306330
noE 200 (1%

w0
43 s J A5

100

The adjacent plots are

printed for archiving. &=

| eeald WL
i §
Thousands
Treimsade
E kK 8

FE a0
3854 iy [ [ TERE=TT
FEEEEE L iy em an_m
- | E E 5 ﬂ ! ! :T. :_-\.' [I {42885 T | 14 L s
] 132.924 133112 1331 133,188
132, HEE 132,056 133,144 133232
Fil: gdemod RT=28:00 Grpd 190.05522
e i a0 | e
L5
4l
A5l 453
i 4 i
g | z £
! @ 00
; £1%]
1 | |E
1 |ﬂ A%
i | Ui}
i L LRl [ RaET
E'IJ_ - =
E13181¢] zrdo I
aFmdEd & 0o y

%lmw:

£
5 éﬁ
197.060 198 198,132 198,264
19748354 148,046 148998 188,33 I:I@



Defaults  Display  Masses  Spectra Help File Defaulls ~ Display  Calculate  Spectra

iy Y
ll
= I

jﬁlﬁl‘_f’lﬁlmhg"v1 ﬁlﬂlmm il_l_l_l_lL‘ll’"‘All v 3 ﬂlﬂlmﬂﬂmmu

HEO: demol 13-Dec-00 Elapse: 28:59.4

o demol 13-Dec:-00 Elapse: 29:05.4

File: demol RT=28:00 Grp3  198.05522 AT 574
13828 16822 _ E+03

Steady Signal:
e .

[

Thousands

M/ e L, 5019
£a2
155005

_ E+04
E.E32

Chromatographic Pegak

»

197.068 198 198,132 198,264
197.934 168,046 198,198 188,33

caz
i L7d 4124541
B5E251 '

File Edit Commands Options Print

157. 5743 }ggﬁéjzﬂ4 Finnigan@ici Tz 2
Trrrrrrrprrroprr e e et . J - d 4 ~ 5 2 =
145 19% 200 202 L1C1 T 2 K 3

finnigan@ici

s




M ] "

wEPA s L .,
o -

Wi EFle Ea view  Lieae |

- — — —

AR =|a@| “demal
s B 2 o5 T | e || S| ] o abd
A B C D E F s H 1 W L |
2 ENTER the Resolution, Center Masses & Times desired.
4 Allow at least 17 sec between each end time and the next start time.
B <Cntl>G
! For all 3 SIR groups, the most abundant ion was an
B - 'Il]l]l]l]. -
] analyte ion. Hac,,,,,’FK ion had the greatest
10 abllndannn thaoa incar wanld ne'l-imal-e the mass of the
I an: enter it hually.
13 'K o
14
15 Center Mass Start Time End Tim¢
17
18 TLIRIO0 ) )
;g wide window 5
21 sec later,
= because the
= chromatographic
76 peak maximum
—~ was missed.
29 0
: Glic




SEPA oo I Survey Data MID Masses 110,000 Resolution

# mass
1 180.9767
2 180.9828
3
4 180.9948
5 181.00089
b 186.7830
7 186.8017
3 186.8204
9 186.8391
10 186.85785
11 186.8765
12 186.8952
13 186.9139
14 186.9326
15 186.9513
16 186.9700
17 186.9887
18 187.0074
14 187.0261
20 187.0448
21 187.0635
22 187.0822
23 187.100%
24 187.1196

. . Lock Maszs

Mass Increment

Calibrant ion of
known mass

Analyte ion of
unknown mass

. Cali Maszs

i mazs__Mass Increment
1 180.9852
g 180.98 70 calibrant ion of
4 180.9906 | known mass
5 180.9924
6 186.9452
7 186.9471
8 186.9490
9 186.9508
10 186, 9527 | Analyte ion of
ngreme §§§!’ T unknown mass
)00 resclution
13 186.958 3
14 186.9602
15 186.9621
16 186.9639
17 186.9658
18 186.9677
19 186.9695
20 186.9714
21 186.9733
22 186.9751
23 186.9770
24 186.9789




%EPA ¥ )

Review screens 7 through 17 to perform
MPPSIRD at 10,000 resolution.

Midtune.icl contains two
additional instructions:

These are subroutines that autotune the
focus quadrupoles and the rotational
quadrupoles.

These adjustments are only important at high
mass resolution and are not performed by
Autotune.




ahieetl  WWndow

Help
T e ﬂCE is_Easy — A-H. Grange
[]

Z= N@#ﬂﬁﬂsn,qu _ : -

f o A | e hypothetical composition.

C10 H22 H10 010 P10 § F10 CL?
Enter the Hypothetical Composition #:

# ErrCmmu & ppm) RDE Range Composition o+ 1 M+ 2
-0.6 -3.1 2.5 G2 H2 H& 0 F CL2? 3.4 64.21
-0.1 -0.4% 1.5 G3 H6 H2 0 P CL2 .17 64.22
+0.8 + .1 2.0 3.0 G4 H4t H 02 F CL2 .91 6445
-0.4% -2.0 6.0 GCY H3 H O CL2 I

The “P” automatically executes a modified
C:\QB\1.BAS file to provide calculated mass
peak profiles, exact masses, and relative

abundances for the hypothetical composition.




B Lotus SmartSuite - 1-2-3 - [HL.123]

@ File Edt “iew Create Hange Shest indow Help

ICE is Easy

A.H. Grange NERL, ESD, E

| Nt B|a| "demoz

O eE] o 4w At EIE = =St

A\

A A | B | C D E | F G H | K
1
2 ENTER the Resolution, Center Masses & Times desired.

[ —
4 Allow at least 17 sec hetween each end time and the next start time.

L T
B ENTER <Cntl>G after last entry. ENTER <Cntl>B after data has been acquired.
=
8 10000 GcCiProbe (G or P): |
: 10000 Scan Speed: [N
10 _ Elorcl: |
11 1 10.0 pts/prof Datafile:
- .
13 558T ET5 PFK or ALK: |
14
15 Center Mass Start Time End Time MID Grp

[ N —
17 186.95917 17:35 17:47 1
18 187.96234 20:52 21:04 2
18 188.95626 29:00 29:12 3
20
21
22 _
73 The 3 exact masses were entered into the
24 - -
= mass list. Enter <Cntrl>Y, if an error was made
33 (e.g. the wrong SIR group was considered) to
28 remove the last masses entered. )
28
: n | o Cliel




ShEel  WIndow  Hep

“demo?

w | 10 ah[:|

hypothetical composition

!nter t!e Iypnt!etlcal lumpnsltlun #:I

3 H10 H&4 P
C7 HI H3

Again, the apparent molecular ion was prominent,
suggesting aromatic character. Only the last
composition has 4 or more rings and double bonds.




SEPA 2 HIEEEEEsesssmmmmmmemwemessssmsessemecesnn
B O ot wew Leas Asnge Sheel Window Hep ICE is Easy A.H. Grange NERL, ESD, ECB
=|a| “demog
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ENTER <Cntl>G after last entry.

ENTER the Resolution, Center Masses & Times desired.
Allow at least 17 sec bhetween each end time and the next start time.
ENTER <Cntl>B after data has been acquired.

Center Mass Start Time End Time MID Grp

186.95917 17:35 17:47 1
187.96234 20:52 21:04 2
188.95626 29:00 29:12 3
133.06400
134.06661

Only 2 exact masses were
entered into the mass list.

10000 GcCiProbe (G or P): |

10000 scan Speed: [N

- Elorcl: [
1 10.0 ptsiprof Datafile:

55 8T ET5 PFK or ALK: NI




A.H. Grange NERL, ESD, EC

mfz 198.05576 + 6 ppm
C16 H14 012 F10 P6 S6 SI7 H196

Enter the Hypothetical Composition #: JER

# ErrCrmmu & ppm) RDE Range Composition #H+1 M+ 2
+0.8 +. .3 -1.10 . G5 H18 02 § 512 16. 77 12.41
+1.72 +1.0 0.0 G5 H14 D6 51 11.M1 L.01
-0.4% -2.0 1.0 C5 H13 H2 F2 P 51 11.50 3.86
0.4 +2.2 5.5 G5 HE HF § 4.99 h.80
+0.1 +.6 0.0 Cé H17 F P2 S1 11.%3 3.9
+1.1 +5.4 -1.10 0.0 Coe H18 0 §2 S1I 13.56 13.17
-1.12 -5.8 .0 1.0 Cé H15 02 F § §1 12.11% g.84
0.4 +2.2 .0 1.0 Cé H14 05 % I.80 .70
0.4 +2.2 1.5 Cé H11 H 0 F3 SI 12.25 .15

-0.% 4.7 .0 1.0 Y H15 0 F 52 7.56 .41
+0.7 +3.40 1.5 G H11 H F3 § .04 479
-0.5% -2.3 6.0 7.0 G HY H4 02 F ?.36 0.7%
+0.1 +0.3 5.0 6.0 C8 H11 H2 02 P .79 0.83
-0.1 -3.5 5.5 C? H10 H F2 §S1 15.50 .38
+1.9 +. 5 5.5 6.5 C? H? H O3 F 10.53 1.10
-0.3 -1.3 2.5 10.5 C12 HE H 02 13.7% 1.28

The dpparzitcaoipogizomwnafnmile A 33y resis e =se
peeal, Zuggesling Gaamsalic aharstier. Orily Huarlpesih
¢omjpmsiEstreshawvea oarsmsioriegs emidhéauble bbnds:

| Cliek
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1
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L

=1

ICE is Easy A.H.Grange NERL, ESD, ECB

ENTER the Resolution, Center Masses & Times desired.

Allow at least 17 sec bhetween each end time and the next start time.

The 3 exact masses for the third
analyte were added to the mass list.

B ENTER <Cntl>G after last entry. ENTER <Cntl>B after data has been acquired.

H 10000 GciProbe (G or P): [N

H 10000 scan Speed: [N
o Elorcl: NN

1 10.0 pts/prof Datafile: |[demo2

— 558T ET5 PFK or ALK: [

: Center Mass Start Time End Time MID Grp

j 186.96392 17:35 17:46 1

B 133.0639 20:50 21.02 2

|| 198.05522 29:01 29:13 3

] 133.064 3

| 134.06661 3

N 198.0555 3

B 199.05877 3

N 200.06129 3

—

|

—



— Sheet 'Window Help =1
5 = -
EIJ demo? ICE is Easy A.H.Grange NERL, ESD, ECB

! s

A B C D E F G H I I L

ENTER the Resolution, Center Masses & Times desired.
Allow at least 17 sec between each end time and the next start time.
ENTER <Cntl>G after last entry. ENTER <Cntl>B after data has been acquired.

10000 cciProbe (G or P): |

Use 1.9 kV on the SEM to obtain adequate
signals for the less abundant +1 and +2 profiles.

Review screens 7 through 17 to perform

MPPSIRD at 10,000 resolution.

an to m/z 200. Release the button. .

n n @Hg@k



MID Masszesz for Time

# g s F int

1 180.9852 1 20.48

2 180.9870 1 20.48

3 B Lock Mass

4 180.9906 The first tw

5 180.9924

6 186.9536 mpp1"c’ as |

7 186.9554

8 186.9573 -

9 156 9592 Multiple anal
10 186.9610 1 0.48
11 186.9629 1 0.48
12 186, 9648 1 48
13 187.9567 1 48
14 187.9586 1 48
15 187.9605 1 48
16 187.9623 1 .48
17 187.9642 1 48
18 187.9661 1 48
19 187 QREN 1 VA E
20 188.9506 1 48
21 188.9525 1 48 +1
290 186.9544 1 48
23 188.9563 1 48
24 188.9581 1 48
25 188.9600 1
26 188.9619 1
27 192.9850 1
28 192.9869 1 Cal. Mass
29 192.9888 c 1
30 192.9908 1
31 192.9927 1

B Lock Mass

[]

MID Mazs=zes

i

(=R

ors written by
».icl are shown.

Il be monitored.

130.
130.

9894
9907

for Time

int

10 133.0633
11 133.0647
12 133.0660
13 1353.0673
14 133.0687
15 133.0700
1o 154.0606
17 134.0613
13 134.0633
19 134.0646
20 134.0&859
21 134.0673
22 134.0686
23 134.0700
24 134.0713
I25 134.0726
26 142.98391
27 142.9906
28 142.9920
29 142.99354
30 142.99438
31

B Lock Mass

2
e lms)
1 21.84
1 21.84




# PRDE Range Composition n M+1 M+2 (M+1 (5M+1 BRange) (M+2 [(5M+Z2 BRange)

1 -£2.00.0 H4 N O3 F3 3Z 25847 .95730 ¥ .95441 K 0.62(0.15-1.22) X §.27(6.39-10.09) X
& -0.5 0.5 N& 02 F5 3 28008 .95354 ¥ .954611 0.65(0.17-1.33) X 4.80(3.76-5.96) X
3 2.5 3.5 HZ N4 O3 F P2 L955862 .95591 X .96279 X 0.16(0.01-0.40) X 0.03(0.00-0.13) X
4 1.5 4.5 H3 N4 C4 52 .95957  .95812 ¥ .95561 1.03(0.24-2.14) X 9.19(7.39-11.10) X
5 -0.50.5 CH®O3 F5 F 25835 .96131 LHeZ2e0 ¥ 1.2601.05-1.47) X 0.02(0.00-0.14) X
f 2.0 3.0 C H N 210 28005 96233 90429 X 1.79(1.37-2.20) X 0.01¢0.00-0.18) X
7 1.5 2.5 C Ho M2 O3 P3 25913 .960832 ¥ .96333 X 1.51(1.04-2.04) X 0.01¢0.00-0.09) X
g 3.05.0 C N3 04 F2 F 25945 .95998 X .9630Z X 1.54(0.91-2.28) X 0.01¢0.00-0.11) X
= 1.5 C H4 N4 F 33 255821 .95778 X .95403 X 1.44(0.46-2.68) X 10.77(7.41-13.89) X
1o £.5 3.5 C H& W4 02 F P CL 25579 .95867 X .595530 1.23(0.886-1.92) X J2.38(25.37-39.99) X
11 2.0 C H4 N5 P CLZ 955814 .95727 X .95519 0.85(0.35-1.50) X 63.99(51.37-77.73)
1z .0 4.0 €2 H¥ N 04 F P2 .95996 (96299 96423 X 2.70(2.158-3.28) X O.00{0.00-7.00) X
13 .0 4. Cd Hi W 08 F 3 25869 96074 X .95537 2.93(2.07-3.681) X 3.89(4.09-5.81) X
14 a.5 C2 HE8 N2 P 33 25872 .95955 ¥ .95455 K F.21(1.76-4.82) X 11.71(58.35-14.92) X

Again, a blank row between the last and preceding
compositions indicate that only the last composition
was consistent with all 5 measured values. All other

possible compositions based on the Exact Mass of the
m/z 187 ion were rejected by comparing the measured
and calculated values of Exact Masses and Relative
Abundances for the +1 and +2 partial profiles.
At least 1 X is seen in each other composition’s row.

I

31 5.0 Ce HS N 33 955841 .96064 X .95435 X 7.92(5.90-9.94) 11.45(8.27-14.51) X
32 .0 7.0 C& H3 N 02 P CL .95899  .96214 .95613 £.99(5.95-5.02) F2.27(25.36-39.79) X
33 6.5 - -y ] 4.10(3.21-4.97) X
1+ «: The hypothetical composition 31.51(25.08-36.30)
ie  10.5 1 §9) X o.01i0.00-0.12) X
37 10.= was correCt= C7H3NOCI2 50) X J2.74(25.20-41.04) X
35 .0 C7 H3 N O CLZ 95917 96234 95626 Z.05(8.90-9.24) 64.01(50.11-79.05)

Experimental Values: .95915  .96232 .25616 T7.39 64.3
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CM = 134.86661 PM - 134.86718 CM = 135.06918 PM = 135,07007
| M+l PROFILE M+2 PROFILE

|
\
|
| 8,92 .. 8.35

. AN

vy
PR L R TR A FEREREREE 0

With a step resolution of 10,000, the 5% levels
were not monitored for these broadened profiles.

A step resolution of 6700 would usually ensure
observation of 5% of profile maximum levels with
a slit resolution of 10,000. Because both +1 and

+2 partial profiles were monitored for two
analytes, 10,000 resolution was preferred.

SN

0 0
133.059 133.065 133.071 134.058 134.064 134.07 134.076




A El | EK | . EM EN EF EQ
43 e 198.q5538 + & ppm C1le MN14 O12 F10 P6e 36 3I7T7 H196 Fezolution: 10000
44
45 # ERDE FRange ComposSition M M+1 M+2 Fange) EM+2 (3M+Z2 Range)
46
47 1 1.0 H1i1 g o P 31 LO5627 LO55049 X L5337 X3 X 0.1140. 40) X
48 2 2.0 HY N10O F 3 L O55399 LO5355 X LO5177 X 0 X o.o1(0. 16) X
44 3 1.0 Z Hi1 W3 P = LOE5&50 LO5518 X LOBz33 X 3. X o.az (0. 24 X
ol kS 2.0 - HE M5 O F P LO5427 O5282 X LO5Te2 X 0O X O.10¢0. 13) X
a1 = -0.5 0. C2 Hieg N3 O2 513 LO5503 05495 X LO5237 X 9. 09-14.27) 0.13 (0. Se) X
a7 G 1.0 Cz Hiz Mg O PZ 05475 LO55:27 X LO55833 X 2. X O.16 (0. 2o X
a3 7 2.5 3. C2 He N7 Q02 F2 LAO5510 LO5521 X LAO5E588 X 2 X 0.33 (0. s0) X
a4 =1 6.0 C2 He MN1O 3T 05462 05409 X 05164 X 3 E0-6.49) X o.o010. 09y X
a5 = -7 o T s T T T T Tt Tt T T o ’ - T -
4] 10
oy 11
a8 12
a0 13
1] 14 .
61 15 Alternatively, one could repeat data
B2 1la - mam -
B3| 17 acquisition over a narrower time

18 - - - = =
- window to discriminate against the
Be | 20 interfering ion.
B7 21
il 2z
B 23
700 24
71 25
72 26
73 27 Leo . Lo LhaUlUsUU—Ua ULy A
. = & The hypothetical composition X 0.46(0.36-0.56) X
Th 29 .0 7.0 0.65(0.47-0.91) X
7F 30 060 WAS coerCt: H No + 0.80(0. 13[f
T7 31 5.5 L= Olu o ra ad Luoaun .1:2“. n8.uac.r:,' A®™EL o z.oo—-16.65) 0.32 (0. -
78
7 32 10.5 <12 HE M 02 LO5550 LO5377 06130 13.73(11.79-15.68) 1.25(1.02-1.49)
e
=N Experimental Values: .05538 058680 LOel25 26
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| 25

p—y
L
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ol

135
136

p—y
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=1

138
124

2

Lock m/z 198

Mass

demo3 20:00 Grp 3 198.05538 100%

demo3 29:00 Grp 3 199.05860 13.27% demo3 20:00 Grp 3 200.08154 1.72%
4000

o 500 T

780 o 450
400
250 40

- - | .

2000 50 “

200

@192.08871 1500

@ 2049887

R E
I8

£

3

5

147

%

%

150
151

192.988 192992 192.008

150
° 300

204.9858 204.992 204.098

1000 o ®

198.048 198.058 195.084 100 20
198.08 199.052 190.056 199.08 199.084 199.088 200.052 200056 200.08 200.084 200.088

188.052

Iass IwWidoo

152
153
154

p—y
h
h

p—y
h
(=}

157

—_
h
o0

p—y
h
L}

p—y
(=]
L}

—_
=]
—

162

Al

FH

192 02406
192 90639
192 95852
192 00075
192 00268

102 ageay

G42265
633411
THOFYS
G3TET
452116

GOG<44 5 192 95871

198 04056
19505154
198 05352
198 05550
192 05748
198 05945
195 06144

1510914
24530502
K dilate ¥
F535016
25265
21324532
1244582

192 05528

100°%

199 05220
199 05479
199 05675
199 05877
199 06076
199 06275
199 06474

207608
2095
i =
67204
aEroag
202175
161460

199 05260

13.27%

200 05524
200 05729
200 05929
20006129
200 06329
200 06529
200 067249

2312
29002
Sda67
61464
a7hed
4377
28612

20006154

1.72%

20408472
204 93677
04 95552
20400087
204 00202

204 08552

2445
441194
SRA0AG
aeaid
212807

0451 5 204 03879

H

0

[I



CAWINNTAS pztem32ACHD _exe

AAAHE T 23

\

) El EJ | EK | EL | EM | EN | EO EP | EG |
E FFE':'EEETEETQB + & ppm 1z N10 09 FS P4 S4 L4 H151 Resolution:
4

g # PEDEBE Range Composition Jul M+= FM+Z2 [(3M4+Z2 Range)
4]

7 1 2.5 3.5 C H3 N& O2 F P 99777 .00165 X 0.43(0.36-0.50) X
0 2 2.0 C H5 N5 P CL .99711 .09416 X 32.01(25.70-38.89)
q 3 1.5 2.5 CZ H7 N2z 02 P2 .DO825 .00245 X 0.44({0.36-0.51) X
0 4 3.0 4.0 €2 H N3 03 Fz2 99560 .00Z69 X 0.65(0.54-0.76) X
1 5 Z.5 C2 H3 N4 O F CL 99794 99504 32.24(25.59-39.15)
7 6 1.5 C3 H? N2 0 P CL 00545 .DO556 32,25(25.90-39.17)
1 7 6.5 C3 1 ) . i i (4.00-5.21) X
p 5 1.5 ca1 A single composition is now consistent ;7754
5| % _Z5 08 with the 3 measured values. 4.00-5.21) X
A 10 7.0 5.0 5 1. __ . e e - o .._{0.45-0.70) X
7 11 6.0 7.0 C& HE N OZ F 99797 .00286 X 0.62(0.52-0.73) X
0 12 6.5 C7 Hz O3 F .DO850 .00383 X 0.87(0.73-1.02) X
q 14 10.5 C1i0 H o2 .09765 00336 X 0.97(0.81-1.13) X
0

1 13 6.0 005814 00532 32,45 (26.09-39.43)
4

4 |Experimental Valuesz: .29793 29505 31.14

4
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TALES. 02284 PM = 157.023%3
M+2 PROFILE

CM = 'E5% 81379~ B2 1 5T 0LETL
W2  PROFILE

b, +2 Profiles
8.24 A3t 3.16

CeéHsN2FP* | | C7H;0.S"

i
FHEER T PR 1

However, for the second composition,
a good estimate of the Exact Mass would
still be provided. Monitoring the +2 profile would
distinguish between these compositions.
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el

2B 02, 0000 o
2FET 00000
2TET, O0000
0, Q00
G, D8 B0
0, Q00

Jmm.n-mmp.

B R LT T
1=

999, 64239
e, 5017
999, 65023
0, 00000
O g G0 QO
0, 00000

init

0 g Gl iy
1 g O i
g Gl i
Oy QOO Q0
0 g Gl iy
Oy QOO Q0

B save
T
0, 0000
Tty
0, OG0
T
0, OG0

'i'hree électric calibrations are made
between the m/z 181 and 231 PFK ions and
averaged, and the results are saved. ;

ICE is Easy A.H. Grange

Help

Scan Parameter Dizplay and Editor SCAM Filei

Acquisition Mode HEEMT
oan Ture Bl ot i o B scad B TuHE [ EREAk B SRAMGE
Ionization Mode EI POS
Scan Function TUHE swesp B ascadl asTAT [ SAVE B LRANGE
First Mas=s CFHM 2 B, 0
' o I GO, 0
1,00
0,20 =
1o, 000 =
181,
ji R Talu}
14
1

200

1.00
260

-

Channel Plate Woltage C LU HAM 2

Scan Cycle Time 1o, 200 = Gas Control

A1} W g L LEE LN LR ) [ER N INE VY]
18 0, Q0000 0, 000 0, 0000 0L 00000
19 0, QOO0 0, (000 0, 0000 0, 0000
2o 0, Q0000 0, 000 0, 00 0 0 OO0 0

HOMHE HOME HOME MOME

3, 00000 R 03, (00 O 0, OO0 (0
ETIZ, 00000 999, 6 IHT 0, (00 00 0, 00000
SETE, OO0 2995, 34875 {3, (0 Oy 0, 00 Oy
g, 5025 0, 00 106 €3, (I D g G )
202, OO0 999, G523 3, (0 Oy 0 00 Oy
ETET, 00000 999, 64539 0, (00 00 0, 00000

ULIST:

-13,0 v [scad] [puToTong [TUHE] [B] = 1 000 1 064 BE1 uY
[=] e
1.00 mA ﬁj330¢ 2817|2393 |1379

7o, 0 EHI 3 | D ey E [ (]
e EE | ——
L:—J 3300|2983 24071621

EI POS 62.9 ¥ electric

Uiay 4767 Uiesar 7E3,5 W
Entr, Slit (EHS» 3400
Exit Slit  ¢EXS) A0 ,0
Sweep Mass CHASS) 180,99 amu
Virt, Mass ({WHMHASS) 180,99  amu
Link Maz= CLHMASS) 180,99  amuy
Sweep Widbh <S> 0,58 ¥
Sweep Speed (552 1,0 =}

Uiay OFfset <UIFS a0
Uiarsliesar CURATIO? 1,925 ¥
Multiplier <EMULTS 1,60 kY
Dyn, Wolt, CDYHODE} pos
Ref, Inlet <«TREF> 150 C
Beam Rot,  <UROT> -a,5 W
Focuzs Quad CFOUAD> -7 .4 W
Wi Egg T”ﬂEiEEEEQIPTDR 180,47 180,99 181,5
W el [ RESTORE 83 [ [ 2 [l [ A3 | M [ S

TUME:

Sampling Fregquency GeZed kHz | yp WWR WEd
Sweep Samples Zi WY W52 WAL
100 Ions per Peak FIEE WE3 Wo2
I T T T T T T T T
2 4 [ 2 current
1 1 1a 14 IntengitH
SCAM:
Copy result
= to ULIST
=1ow
1 | | | | 1 |
230,963 314
180 ,91101 230, 36402
1590 . 93882 230, 98563
699, 99504 B24, 99114
2 0,30 1,00

BEREERN rCoF v i[rCoPv2TRCOPYZ|[ LIMIT | CENTER]|[SPRE AD|[ ERASE |[RESUME] Pﬁa‘)l M

FEAK

Clic

NERL, ESD, ECB




B Lotus $martSuite - 1-2-3 - [C:\L\AMce.123)

14 File Edit “iew [Cieate Hange Shest ‘“indow Help

A\
’L I A B C D E F G H JK L

1 r :

2 ENTER the Resolution, Center Masses & Times desired.

4 Allow at least 17 sec between each end time and the next start time.

B ENTER <Cntl>G after last entry. ENTER <Cntl>E after data has been acquired.

-

8 10000 cciProbe (G or P): [

: 10000 scan Speed: [

10 o Elor cl: [

11 ] 10.0 pts/prof Datafile: [demo2

12 -

13 55ST ET5 PFK or ALK: |

14

15 Center Mass Start Time End Time MID Grp

17 186.96392 17:35 17:46 1

18 133.0639 20:50 21.02 2

19 198.05522 29:01 29:13 3

20 133.064 3

21 134.06661 3

22 198.0555 3

23 199.05877 g

24 :

— The program exits back

26

2 to the spreadsheet.

28

28

30

31 o
32

] (Clliet




MPPSIRDware Manua! Profile Generation Model Manual

These manuals discuss all of the MPPSIRD
and the Profile Generation Model code.

. M s M-+ 1 Lot M+2 C14 2L 05 P § at 20008 Mass Resolution
CH = 333.88797 PHW = 333.88799 CH = 334.08366 M = 334.808132
M+l FROFILE M2 FROFILE
g f\ /\ 6,74
o3
°
5
A
-t
E 292 9825 304.9825
—
296.1774 || 297.1808 || 298.1840
IR H2a) 22.1% 2.9% AHAE M i
fi fi fi i 1
0. 4 MG I L I M R MR, |0 L i
m/z Ralio T

However, the MPPSIRDware manual describes Lotus 123 v2.2
and WordPerfect 5.1 code no longer used. The manual has not
been updated to describe the new Lotus 123 v9.x code currently
used. The PGM manual in Quick Basic fails to describe only a
few features that have been added to permit its use directly from

the spreadsheet. @D ﬁ@k
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