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Pittcon LC-MS Surfactant ID Course

power point.pdf Power Point class presentaticn in PDF form

text.pdf Text of course with details and references

spreadsheet.xls Spreadsheet with literature and TSCAR entries

msms libraries.pdf Info on starting and using MS5/MS computer searchable library
isotopes.pdf Handcout showing natural sbundance of isctopes

poster.pdf Surfactant Pocster given at ASMS in 2004 in Nashwville, TN
mwcalc.exe Little applicaticn for calculating mclecular weights

surfactant toolkit.mht 25 surfactant samples in a commercially available toolkit

acclaim dicnex.pdf Bmerican Laborateory Rrticle with surfactant separaticns column

Other Internet links:

http://users.chartertn.net/slittle Lot of cother information on mass spec from my web site

http://sci-toys.com/ingredients/detergents.html TUseful link on detergents
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Structure of Surfactants in Aqueous Solution

»Hydrophilic ends are

/
phosphates, sulfates, sulfonates,
%i rﬁp carboxylates, PEG etc.
Orrnrnn (O
(ff T Hydrophobic ends are
alkylphenols, alkylcarboxylates,
alkyl ethers, sorbitans,

perfluoroalkyl ethers, etc.




Types of Surfactants: Anionic

» About 50% of surfactants used in Europe and 60% used
in United States

» High foaming, but sensitive to hard water, require
addition of substances to complex calcium and magnesium

Example:

Q +
o Na
\

\\O

Sodium tetrapropylenebenzensulfonate (ABS)



Types of Surfactants: Nonionic

» About 40% of worldwide surfactants use

» More tolerant of water hardness

» Good for removal of oily soil from synthetic fibers

» Good cold water solubility, low critical micelle concentration

Fd

8

Example:

HC

Dodecanol 9-mole ethoxylate



Types of Surfactants: Cationic

» Used in fabric softeners, corrosion inhibitors, and antimicrobial
agents
» Not effective cleaners at neutral pH

Example:

HSC/\/\/\/\/\/\/\/\N+ cl

N-hexadecyltrimethylammonium chloride



Types of Surfactants: Amphoteric

» Function as anionic or cationic depending on pH

» 3% of surfactant use in Europe, <1% in United States
» Less irritating than other surfactants, mainly used in
personal care products

Examples:
o} Na+
HsC NH/\"/
O
cationic at low pH
CH3 o} Na+
/
H,C N
/ 0

cationic even at low and high pH
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Resources: Books on Surfactants
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Taylor & Francis Books

Catalogue

Browse by Subject
Ordering

Contacts

elpdates
eBookstore
Journals Menu

T & F Group Home

Commercial Opportunities

Inspection Copies

B
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Tay|0l' & Fl'a rI‘C|S Groupanlm‘nrma business

Taylor & Francis | Routledge | Garland Science | Psychology Press

Product Search EliEsENE

Welcome to the Taylor & Francis book company home page

@updates

Sign up to receive free email updates about
books, journals and other news within your
areas of interest.

Inspection Copies
To order Inspection Copies of selected Routledge
or Taylor and Francis titles please go to this

page.

Subject Resources

For many of the disciplines in which we publish
we have developed individual subject based
websites. Please select from the list below for
full details of our publishing in a particular subject
area.



Resources: Books on Surfactants (cont.)

Some examples (50 hits on search):

> Analysis of Surfactants, 2nd Edition

» Nonionic Surfactants: Organic Chemistry

» Surfactants in Solution, 2nd Edition

» Nonionic Surfactants: Polyoxyalkylene Block Copolymers
» Anionic Surfactants: Organic Chemistry

» Amphoteric Surfactants, 2nd Edition

» Nonionic Surfactants: Alkyl Polyglucosides

» Mixed Surfactant Systems

» Polymeric Surfactants

» Structure-Performance Relationships in Surfactants, 2nd
Edition

» Nonionic Surfactants

> etc.



Resources: Book/CD-ROM

‘@ http: ffwww, chipsbooks. comhbis4. htm

V‘Gu

CHIP.S. HOME SUBJECT IITLE  MANUAL OEDEE ONLINE OEDER QUESTIONS
PAGE LIST LIST FOEM FORM COMMENTS

Industrial Surfactants 2005
2-volume Book Set or CD-ROM from C.H.I.P.S.

Handbook of
Industrial

Surfactants

Fourth Edition
compiled by
Michael and Irene Ash

Handbook of Industrial Surfactants
Fourth Edition 2005 is an
international guide to more than
33,000 surface active compounds
by trade name, chemical component, function/application, and supplier.

Handbook of Industrial Surfactants Fourth Edition 2005 is completely updated from
the 2000 printed and 2002 electronic editions. This reference is the standard source for
anvone invobred in the formulation, research, marketing, or procurement of surfactant
materials.
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Compounds lonized by Electrospray

as droplet evaporates, the
electric field increases & ions
move towards the surface

droplet
capillary  containing
(+4kV) ions

ions evaporate
from the surface

-high voltage used to nebulize the solvent, collisions with heated N, helps
vaporize solvent
-additives added to enhance ionization e.g. ammonium acetate:

M+NH,” ——> [M+NH,]" or [M+H]"

M+OAc — > [M+OAc] or M+ HOAc

11



Waters LCT TOF System

LC o uv | lonization Mass Analysis
Diode Array (Spray) TOFE
%— TOF MS
/////' | I ["]ﬂ PUSHER DETECTOR
_ e || — | g Ij/ ﬂ
Skimmer ["]ﬂ
cone l
\ \ / g
Source pumping 2nd stage 3rd stage \,! \ ."I . III.
760 torr pumping pumping | "nl \ / |
= \ f
TOF Analyzer / \ II". ."II "
(<10 torr) \'. \ m I./II
- u 77 ] \
-off axis Spray minimizes contamination

-ions focused by voltages, neutrals pumped

away

-m/z analysis by time-of-flight, t o m1/2




Sampling of lons Into Mass Spec (Z-Spray)

Heated Sampling Vent
N, gas Con? )

I '. r‘ L

> lons focused by | }

voltage, neutrals / E

pumped away or vented \ (E
N

760 torr )

Vacuum
Vacuum 7.5 torr

ZSPRAY™ 7.5 torr

— ]

=1
]
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25 V Voltage + lon: Molecular Weight Information

tpa_00245 286 (7.683) Cm (280:293-263:270) 1: Scan ES+
304 2. 10e7
1004
H3C
\ .
ch\/\/\/\/\/\/N\
CH
95| 3
MW 304 for cation
Chloride exchanged for acetate in HPLC separation
305
307
!
LILL IIII-IIIIIIIIIIIIII |TI.'IZ

|:| L . &
LB Ll LR Ll Ll ML Ry I L Ll L L I L L L L L L L LI L L Ly L Ly R R R LI LR R LR LR RN RERL LERLN LRLLE LRLRI R L
110 120 130 140 150 180 170 1&0 1%0 200 210 220 230 240 250 3B0 2T0 280 250 300

30 320
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In-Source Collisionally Induced Dissociation (CID)
for Substructural Information

)

Water, ACN, 1
MeOH, N,, etc.

AV

-Low voltage, molecular weight information
-High Voltage, substructural information
-voltages are relative, instrument specific, no standard 70 eV like EI MS!!

"collision gases"
MHT > fragment ions

AV

15



Waters (Micromass) LCT Z-Spray

Probe tip Sampling Cone

»,
&
4
i

LC flow into i Residual |
probe == s | — spray
| - i - f | i ,:
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50 V Cone Voltage + lon: Substructural Information

1004 o1 1.05e8
ca CH' HoC”
Q HsC,
© \.
A/ HSC\/\/\/\/\/\/N\
CHy
MW 304
CH,
/
% 4
CHj 23 H2sC1 N\
CHj,
+
[m/z 91 + CH,CN] M+
/ 304
132
30
- g2 213 -
o [
I:I IIIIII+IIIrIIIIIIlhllrlllllnllll_l.-llllllllIIIIIIIIIIIIII:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIwz
40 &0 a0 100 120 140 160 180 200 220 240 250 280 300 320 340
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Picking "Standard” Cone Voltage for Spectra

»>Not as simple as 70 eV standard for electron impact (El) spectra
» Characterized our instruments with a model compound
»See our results and others in MSMS _ libraries.pdf on class website

»Note optimization of [M+Na]* at high voltage

m/z 329

@) @) Heo' o
n-C1zHas NCiHas k/\ /\) — m
o s o s s\o/+

MW 514 m/z 143 m/z 89

Example of Breakdown Curve for In-Source CID
[M+H]*

2000

—m—m/z 532 +
[M+Na]
! miz 537 &
\ m/z 329
o ':E —x—m/z 143
IR —e—m/z 89

80 100 120

N
o
o
o

Intensity

Collision Energy 18




Agilent 1100 with Diode Array Interfaced to Waters LCT MS

Waters
LCT MS

Agilent
HPLC

19



Block Diagram of Experiment

HPLC
Separation
1.5 mL/min

Agilent 1100 HPLC-Diode Array

T

Post Column
NH,Ac in MeOH
25 mM, 0.1 mL/min

0.130 mL/min
To
LC-MS

Waters 510 pump

1.47 mL/min
to waste

Waters LCT LC-MS
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Bits and Pieces for Split...

» Split depending on diameter column, flows and restrictions of electrospray
interface

> All tubing connected to tee is 1/16" x 0.005" PEEK

»Tubing to waste is 1/16" x 0.020" FEP Nat, Upchurch 1549

»Set ratio of ratio of length of PEEK tubing to waste to MS to get split
»Keep lengths of tubing to minimum and flow to MS >100 uL

waste From instrument

21



General Reversed Phase Separation Tips

»Used a polar embedded C18, doesn't tend to "dewet" or undergo
"phase collapse" when going from extremes of high aqueous to high
organic

»Used short 50 x 4.6 column, Varian Polaris, could use other similar
type, flow 1.5 mL/min, often go from 3% organic to 100% organic with 15
min gradient, or 20% organic to 100% organic, hold for 15-20 min, jump
to bottom conditions and hold 5 min to equilibrate

»temp 30-50 °C, higher temp with viscous organics such as MeOH or
isopropanol

»Use 3% organic mixed in aqueous to slow bacterial growth, add 2.5
mmolar ammonium acetate to aqueous, prepare fresh weekly

»Add 0.1 mL/min 25 mmolar ammonium acetate post column in
methanol to enhance and control ionization at high organic eluent

»Organic solvents either pure ACN, 50/50 mix of MeOH/ACN or 50/50
mix of isopropanol/ACN, sometimes THF/ACN

22



Dionex Acclaim Surfactant Column

»Bought one, but haven't had time to try it yet

»Polar Embedded Type Reversed Phase Column

» Information below is from their advertisement
»See paper on course website

Saparation of Cationic, Nonionic, and Anionic Surfacianis

Peaks:
1. Xylene sulfonate
3 2. Lauryldimethylbenzyl ammonium chloride
3. Octylphenoxyethoxyethyl dimethylbenzyl ammonium chloride
4. Triton X-100
2 5. Decyl sulfate
my 6. Dodecyl sulfate
1.C, -LAS
8.C,-LAS
9.C,-LAS
10.CLAS

Ideal Selectivity for the Separation of
Anionic, Nonionic, and Cationic
Surfactants

The Acclaim Surfactant column
1s a new column designed for, and
ideally suited to, the separation of a
variety of different surfactants. This
column incorporates a proprietary
silica-based bonded phase that offers
ideal selectivity and unprecedented
capacity for separating cationic,
nonionic and anionic surfactants in a
single run. The simple, volatile mobile
phases are compatible, with mass
spectrometry detection which

23



Waters Acquity UPLC Interfaced to Quattro Micro Mass Spec

"Swing-out" Column
Heater

HPLC
Diode Array

MS

24



Block Diagram of Quattro Micro

REMOVABLE TRAMNSFER

SAMPLING CONE OPTICS PRE-FILTER POST-FILTER HEXAPOLE
\ COLLISION CELL

i
L
CONVERSION
| "bynooe

= ¥ ¥
[ N N (] (N N
EXTRACTION . [
COME | |
D[ e— I_I|:|
'} 2
[~ PHOSPHOR
|_| -‘_\_\_‘_‘—h-\_
L | [ “ ——— PHOTOMULTIPLIER
1] I |

ZSPRAY QUADRUPOLE QUADRUPOLE
ION SOURCE (MST1) (M52}

»Argon present in collision cell at 3 x 10-3 torr for MS/MS
»Increase voltage of ions entering collision cell to increase fragmentation
»Also do in-source CID with MS2 in RF only mode and scanning MS1
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Comparison of Tandem to In-Source CID

tpa_00245 286 (7.689) Cm (282 290-277.279) :
o1 9.32e7
100~ = e
In-source:
W % 212
304
132
9z 213 305
42,?4 ~ o
0 [ an L | - l |._
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
tpa_00247 384 (7.733) Cm (378:390-(334:373+410:444)) 2: Daughters of 304E5+
£
o 91 1.52e7
Tandem:
-isotopic information not present
-acetonitrile artifact absent at m/z 132
Ly )
212
o e ] m'z
e e A B e e e e
40 [=11] 20 100 120 140 180 1280 200 Z20 240 260 280 300
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Tandem vs. In-Source Collision Induced Dissociation (CID)

»>In theory, in-source CID performed on any type of mass spectrometer
with electrospray source including ion trap, single quadrupole, triple
quadrupole, time-of-flight, etc.

»In-source CID requires separation of compounds by chromatography,
tandem does not, thus infusion can sometimes be used for tandem

» Tandem requires optimization of both source voltage and collision cell
voltage for optimum results, in-source only source voltage

» Tandem has no solvent-ion adducts, often noted with acetonitrile using
in-source CID

»Can use in-source in series with tandem fragmentation on triple
quadrupole to get pseudo-MS/MS/MS information

27



Comparison of Quadrupole to TOF

tpa_00245 (7.656) ks (1.00,0.01) C21H38N 1: Scar
7
100 304.3 :

Quadrupole:
+/- 0.1 amu
Resolution Nominal

W %o
0 | | | | | | | | | | | I | |
288 288 300 M 302 303 304 305 306 307 308 309 310 311 ES+
304.3004 7.85e12
100+
C,,HaygN
21" '38 \ TOF
+/- 5 ppm m/z, elemental composition
. Resolution ~5000
305.3037
1 _J 306.3071
0 T T T T T T - T T £ T T T T T | Mazs
258 299 300 301 302 303 304 305 306 307 308 305 310 311 32
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Resolution on Quadrupole vs. TOF

Quadrupole set to resolve C13 isotopes across whole mass range

tpa_00245 (0.007) Cu (0.60); Is (1.00,0.01) C30HB2 <Gcar tpa_00245 (0.007) Cu (0.70); ks (1.00,0.01) CTOH142 1: Scar

c = arc
100- 4225 . 983.1 £

4235

0 T T T T T T T 04 T T T T T T T T T T T T T T
420 421 422 423 424 425 428 578 G20 g3z G234 536 536 890 &9z

TOF Resolution, M/AM, constant over mass range, around 5000 on ours

tpa_00245 (0.007) Cu (0.08); ks (1.00,0.01} C30HE2 1: Scar A _ _ _ A
477 4851 7. tpa_00245 (0.007) Cu (0.08); = (1.00,0.01) CFOH142 1: 5ca
1004 ' ’ 100 Se3 1111 <
5241111
Yo oz, |
S 985.1190
] J 424 4930 1 J L { 98&};,{1 2
0 r | | AN | 0 T T ";I T 1 = T
43> 423 194 495 982 983 984 985 986 987 988
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surfactant Toolkit
Pragmatics13

100

%

Typical Data File: Acquire All Five Functions with
One Injection!

5: Diode Array
266.072_284.855
3.46e6

Diode Array, 190-900 nm

100

5L

%M/%

Pragmatics13
100+

%

S RRRERER
3: TOF MS ES-
TIC

5.38e3

A RERERRE RERERERES
Pragmatics13 2: TOF MS ES+
TIC

100

] 4.02e4
L +75V

° ]

55 ‘ T L L N e e e e e AR

Pragmatics13
100+

l%g

RS
1: TOF MS ES+
TIC

+25 V 4.75e4

N :

L e L e . e e el I 041
10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00
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100+

0
200

210

220

226.0

230

240

250

260

Aromatic..

270

276.0

280

250

300

310

320

330

Diode Array Spectrum of Surfactant

340

350

360

370

380

b Bles

nm
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+25 V Spectrum, MW Information

Pragmaticz13 221 (12.385) Cm (221:222-218)
100+

300

350

400.3

356.3

38335013

400

4443

445 4

450

1: TOF M5 ES+
1.11e4

A 44 indicates polyethylene glycol

488.4 repeat unit
Important to List m/z to tenth amu!
H = 1.0078 and above m/z ~700,
S Data systems will round up
376.5
425 4
0334 620.5
5f7.5
E74 5 21.5664.5
~J578.5 7086
I#IKI LU U |'"'|'l"'|"''|J'"'|""l'"'|""|""|""|""""'Z
00 550 00 650 700 750 200 &50 S00



Data Consistent with Nonionic PEG Nonionic Surfactant

Pragmatice13 221 (12.385) Cm (221:222-218) 1: TOF M3 ES+
100 4443 1.11e4

(M+NH,)*

o ] MW 426.3
R O
27 \

R = 7%

(M+H)*

4454
4429

427.4 446 4

-‘‘+r-——t+Trrrr |||I|'|||||'|||'|'|'|i'|||'|||'|'|'|'|'| —T—TT— mz
416 418 420 422 424 426 428 430 432 434 436 438 440 442 444 446 443 450 452 454 456
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Identification of R Group using
Residual Molecular Weight (RMW): Index between 0-43

RMW = ((x/44.026)-y)44

x=the observed accurate molecular weight of the surfactant species
y=integer value for x/44.026, i.e. the whole number to the left of the decimal

X =444 3 - NH, = 426.3

9
y = (426.3/44.026) = 9.6886 = 9 44.026 | 426 300
3 -396.234
RMW = (9.6886-9)44 = 30 -
30.066 = 30

Note: Can use any of the ions noted in the PEG series!

34



“"Literature-Real"” Samples Worksheet by RMW's

»RMW is just a useful index number for the end group with values
between 0-43!

»Spreadsheet composed from my reading of the literature and
identification of unknowns

»Many different fields:

-RMW

-Structure

-MW of end group
-common names

-type of surfactant
-comments

-repeat unit for non-PEG
-fragmentation comments

35



"Literature Real” Samples Worksheet

Microsoft Excel - spreadsheet.xls

iE] Fle  Edit Help  Adobe POF Type a
RN NERENIE REN A WP RN R AN RN NS R VA1 W L Y 210 o B ZU|SS|=F|3 %
EEP ha? W (S EF BUTe L | § |ﬁ &) -1 | ¥¢Reply with Changes... End Review... !

mEEl
A259 - # 16
A B | e | D | E | F | G | H
16 250 30 most predominant nonianic paper on MALDI lists octyl 14
0 probably C8 and C9 through decyl; used primarily
Ry \\//\\UH as industrial surfactants since
‘ not as easily biodegradable as
e linear alkanes, Analysis of
Surfactants, Second Edition,
Tohomas M Schmitt, p 59-60,
also contains some C-12; 1
and 2 ethoxylates, lgepal

View Insert Format Tools Data Window P

>|

AAnan T oA T

27 250 30 octylphenol nonionic not as cormman as nonyl 14
ethoxylates phenols, used primarily as

industrial surfactants since not

as easily biodegradable as

linear alkanes, Analysis of

Surfactants, Second Edition,

Tohomas M Schmitt. p 53-60

98 118 30 C4 Ethoxylated naonionic Calculated from 1 up to 32

alcohols carbons for alcohol, some of
the shorter ones might not be
surfactants. but could be
present in some samples

261
120 426 30 C26 Ethoxylated nonianic Calculated from 1 up to 32 14
alcohols carbaons for alcohol, some of

the shorter ones might not be

surfactants, but could be

HeaCog /‘\/OH present in some samples
‘\\\O

262

122 | ; 250 ' 30 OPE nonionic 'Dctylphennl ethoxylate, made

- L (R - £ 1] s . " 4 3
4 4 » M|{ TSCA Monomers { TSCA PEG b Literature-Real Samples / | ¢ | il
Ready Sum=631




Toxic Substances Control Act (TSCA)

»obtained twice a year on CD ROM
»program written in-house to calculate RMW, accurate mass, etc.

»not as convenient as the Excel spreadsheet of "literature-real" samples, but
more complete listing

»MW's of anionic calculated as free acid form since chromatographs in that form
due to exchange with ammonium ion

»MW's of cationic surfactants calculated without associated anion since
chromatographs in that form due to exchange with acetate

»Very useful for identifying other components in unknowns such as antioxidants,
UV-stabilizers, dyes, etc.; http://users.chartertn.net/slittle/tsca.html, contains
39,507 monomeric, 726 PEG-polymeric
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TSCA PEG RMW Worksheet Sorted by RMW and End Group

B Microsoft Excel - spreadsheet.xls

E‘_] File Edit Vew Insert Format Tools Data

iR N=A" NERENR RENEd: NP WEEN RS AR

Window Help Adobe PDF

- | @ % -4 4l |l 4B 100% ”@_;Einrial

EF [ o [505 e WLX | | &,y @_l| Y& Reply with Changes... En !
mEEE
Adg2 - A RN: 9002-931
A | B £ D &=
478 |RN: 27306-78-1 |IN: Paly{oxy-1.2-ethanediyl), alpha -methyl- omega -[3-]1.3.3, 34tetramethyl-1-[{timethylsilyljaxy]d MF: (C2H40)nC11H3003Si3 C11H30035i3 30 i
1479 |RN: 39464-70-5 | IN: Poly(oxy-1.2-ethanediyl), .alpha.-phenyl-.omega.-hydroxy-, phosphate MF: (C2H40nCEHED . xH3I04P C12H1104F 30
1480 (RN: 72283-31-9 | IN: Poly(oxy-1.2-ethanediyl), .alpha.-phenyl- omega.-hydroxy-, phosphate. potassium salt MF: (C2H40InCEHED xHI04P =K C12H1104F 30
4531 RN: 72283-32-0 IN: Poly(oxy-1.2-ethanediyl). .alpha phenyl- omega -hydroxy- phosphate. sodium salt WIF: (C2H40nCEH6D xH3I04P xMNa C12H1104P 30
PR 9002-93-1  IN: Paly{oxy-1,2-ethanediyl). .alpha.-[4-(1,1.3.3-tetramethylbutyl)phenyl]- omega_-hydroxy- MF: (C2H40)nC14H220 C14H220 30
GEJRM: 9004-87-9  IN: Poly(oxy-1.2-ethanediyl), .alpha_-(isooctylphenyl)-.omega -hydroxy- MF: (C2ZH40)nC14H220 C14H220 30
RN: 9036-19-5  IN: Paly(oxy-1.2-ethanediyl), .alpha.-[(1,1.3.3-tetramethylbutyl)phenyl]- omega.-hydraxy- MF: (C2H40)nC14H220 C14H220 30
RM: 9063-89-2  IN: Poly{oxy-1.2-ethanediyl), alpha_-(octylphenyl)- omega_-hydrosxy- MF: (C2H40InC14H220 C14H220 30
HARN: 52668-95-8  IN: Paly({oxy-1,2-ethanediyl), .alpha.-[bis(1,1-dimethylethyljphenyl]- omega.-hydrosxy- MF: (C2H40)nC14H220 C14H220 30
RM: 53964-94-6  IN: Poly(oxy-1.2-ethanediyl), .alpha_-[bis{1-methylpropyl)phenyl]-.omega.-hydroxy- MF: (C2H40nC14H220 C14H220 30
RN 67970-22-3  IN: Poly(oxy-1.2-ethanediyl). .alpha.[2.4-bis(1-methylpropyliphenyl]-.omega.-hydroxy- MF: {C2H40)nC14H220 C14H220 30
489 |RN: 68310-57-6 | IM: Poly{oxy-1.2-ethanediyl), .alpha.-[(1.1.3.3tetramethylbutyl)phenyl]-.omega.-hydroxy-, potassiu MF: (C2H40nC14H220 K C14H220 30
1430|RN: 68311-03-5  IN: Paly(oxy-1.2-ethanediyl). .alpha.-{3-carboxy-1-0x0-3-sulfopropyl)-.omega.-(decyloxy)-, disodium MF: ({C2H40)nC14H26075.2MNa C14H2607S 30
1491|RN: 68630-97-7 IN: Poly(oxy-1.2-ethanediyl), .alpha.-(3-carboxy-1-oxosulfopropyl}-.omega.-(decyloxy}-, disodium s MF: (C2H40)nC14H26075.2Na C14H2607S 30
492|RN: 27731-61-9 | IN: Poly(oxy-1.2-ethanediyl), _alpha -sulfo- omega -(tetradecyloxy)-, ammaonium salt MF: (C2H40)nC14H30045 H3N C14H30045 30
493 |RN: 27731-62-0 |IN: Poly({oxy-1.2-ethanediyl), alpha -sulfo- omega -(tetradecyloxy)-. sodium salt MF: (C2H40)nC14H3004S Na C14H30045 30
494 |RN: 61792-61-8 | IN: Poly(oxy-1.2-ethanediyl), alpha -sulfo- omega -(tetradecyloxy)-. potassium salt MF: (C2H40InC14H30045 K C14H30045 30
1495 |RN: 65086-79-5 | IN: Paly(oxy-1.2-ethanediyl), alpha.-sulfo- omega -(tetradecyloxy)- MF: (C2H40nC14H30045 C14H30045 30
1496 |RN: 68457454 IN: Poly(oxy-1,2-ethanediyl), alpha -dodecyl- omega -(2-sulfoethoxy}-, sodium salt MF: (C2H40nC14H30045 Na C14H30045 30
497 |RN: 68877-38-3 | IN: Poly({oxy-1.2-ethanediyl), .alpha.-[1.4.4.5.5,5-hexafluoro-1,2, 34ris(trifluoromethyl}-2-pentenyl]-.c MF: (C2H40)nC16F300 C16F300 30
498 |RN: 123339-63-7 |IN: Poly(oxy-1.2-ethanediyl). .alpha.-[his(1-phenylethyl)phenyl]- omega.-hydroxy-, phosphate MF: (C2H40InC22H220 xH304P C22H2304F 30
1433|RN: 73003-50-6  IN: Poly(oxy-1.2-ethanediyl), .alpha_-[(9Z)}-1-0x0-3-octadecenyl]-.omega.-butaxy- MF: (C2H40)nC22H4202 C22H4202 30
|500|RN: 60785-18-4  IN: Poly(oxy-1.2-ethanediyl). .alpha.-sulfo- omega.-(dinonylphenoxy)-, potassium salt MF: (C2H40)nC24H42045 K C24H42045 30
1501 |RN: 68003-214 IN: Poly({oxy-1.2-ethanediyl), alpha -(dinonylsulfophenyl}- omega_-hydroxy-, menoammonium salt | MF: (C2H40)nC24H42045 H3N C24H42045 30
1502|RN: 68003-22-5 | IN: Poly(oxy-1.2-ethanediyl). alpha -sulfo- omega -(dinonylphenoxy)-. ammonium salt MF: (C2H40)nC24H42045 H3N C24H420485 30
1503 |RN: 68003-24-T IN: Poly(oxy-1.2-ethanediyl), alpha -(dinonylsulfophenyl}- omega_-hydroxy- MF: (C2H40nC24H42045 C24H42045 30
1504 |RN: 68003-25-8 | IN: Paly(oxy-1,2-ethanediyl), alpha -sulfo- omega -(dinonylphenoxy)- MF: (C2H40nC24H42045 C24H42045 30
1505 |RN: 68016-26-2 | IN: Poly{oxy-1.2-ethanediyl), alpha -{dinonylsulfophenyl}- omega -hydroxy- monosodium salt MF: (C2H40nC24H42045 Na C24H42045 30
1506|RN: 68025-21-8 | IM: Poly(oxy-1.2-ethanediyl), .alpha.-sulfo-.omega.-(dinonylphenoxy)-, sodium salt MF: (C2H40InC24H42045 Na C24H42045 30
507 |RN: 39464-64-7 |IN: Poly(oxy-1.2-ethanediyl), .alpha.-(dinonylphenyl}- omega.-hydroxy-. phosphate MF: (C2H40InC24H420 xH3I04P C24H4304P 30
|508|RN: 64771-73-9  IN: Paly(oxy-1.2-ethanediyl). .alpha.-{dinonylphenyl}- omega.-hydroxy-, phosphate, barium salt MF: (C2H40)nC24H420 xBa xH304P C24H4304F 30
|509|RN: 68540-74-3 IN: Poly{oxy-1.2-ethanediyl). .alpha.-phosphono-.omega.-(dinonylphenaxy}-. monopotassium salt |MF: (C2H40)nC24H4304F K C24H4304F 30
1510|RN: 9005-02-1  IN: Poly({oxy-1.2-ethanediyl). .alpha.-{1-oxododecyl)-.omega.-[{1-oxododecyljoxy]- MF: (C2H40)nC24H4603 C24H4603 30
1511|RN: 71550-40-8 | IN: Poly(oxy-1.2-ethanediyl), alpha., alpha [butylidenehbis[2-(1.1-dimethylethyl)-5-methyl-4. 1-phen MF: (C2H40)n(C2H40)nC26H3802 C26H3802 30
1512|RN: 58890-78-1 |IM: Poly(oxy-1.2-ethanediyl), alpha.-hydro- omega -hydroxy-, ether with 2 2-[[3-[docosyl(2-hydroxy MF: (C2H40)n(C2H40)n(C2H40nC31HEENZ203 C31HEEN203 30
1513 |RN: 31798-97-7 |IM: Paly({oxy-1.2-ethanediyl), alpha -[his(octadecyloxy)phosphinyl]- omega -hydroxy- MF: (C2H40nC36HTE04P C36HTS04P 30
1514 |RN: 62362-49-6 | IN: Poly(oxy-1,2-ethanediyl), alpha -octadecyl- omega -hydroxy-, phosphate MF: {C2H40nC18H380 xH304P C36HTS04F 30
\515|RN: 69980-69-4 |IN: Poly(oxy-1.2-ethanediyl), .alpha.-octadecyl- omega.-hydroxy-, phosphate, sodium salt MF: (C2H40nC18H380 . xH3I04P xNa C3IEHTS04P 30
516/RN: 9004-77-7  IN: Poly(oxy-1,2-ethanediyl), _alpha_-butyl- omega. -hydroxy- MF- (C2H40)InC4H100 C4H100 30
4 4 » w|f T5CA Monomers % TSCA PEG, Literature-Real Samples ; |¢ | |

Ready
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TSCA Monomers Worksheet, Good for Monomeric Surfactants
and
Other Additives (e.g. dyes, UV absorbents, antioxidants, etc)

E3 Microsoft Excel - surfactants?_strutures_fixed ASMS.xls

iH] Fle Edit View Insert Format Tools Data  Window Help  Adobe PDF Type a question forhelp  |= /. & X
HANER: BERE = A A N - S AR R TS I RN HL .o -Bzu=s== §
R Bl B 2 W | < | & By i | ¥ Reply with Changes... End Review... !

el

B2 - #& IMN: Formaldehyde
A | B | C | D | E [

' 1| CAS No. Name Parsed MF | Nom MW | Acc MW =
2 |RN: 50-00-0 [IN: Formaldehyde IcH20 300 30.010565
3 |RM:50-01-1 IN: Guanidine, manohydrochlaride CHEN3 59 59048347
4 |RM:50-02-2 IN: Pregna-1,4-diene-3,20-dione, 9-fluoro-11,17,214trihydroxy-16-methyl-, (11.beta.,16.alpha.)- C22H29F 04 3920 392.199903
5 |RM: 50-07-7 IN: Azirino[2',3":3,4]pyrrolo[1,2-a]indole-4, 7-dione, B-amino-8-[[(aminocarbonyljoxy]methyl]-1,1a,2 € C15H18N405 334 334127721
| B |[RN: 50-14-6 IN: 9,10-Secoergosta-5,7,10{19).22-tetraen-3-0l, (3.beta. 62 7E 22E)- C28H440 396 396.339215
| 7 |RM:50-21-5 IN: Propanoic acid, 2-hydroxy- C3HEO3 90 90.031695
4§ |RN: 60-23-7 IM: Pregn-4-ene-3.20-dione, 11,17.21-trihydroxy-, (11.beta.}- C21H3005 362 362.209325
| 9 |RN: 50-24-8 IN: Pregna-1.4-diene-3,20-dione, 11.17.21-trihydroxy-, (11.beta )- C21H2805 360 360193675
10 |RM: 50-29-3 IN: Benzene, 1,142.2,2-trichloroethylidene)bis[4-chloro- C14H9CIE 352 351.91469
|11 |RN: 50-32-8 IN: Benzo[a]pyrene C20H12 262 2562.0939
| 12 |RN: 50-33-9 IM: 3.5-Pyrazolidinedione, 4-butyl-1,2-diphenyl- C19H20N202 308 308152478
13 |RM: 60-34-0 IN: 2-Propanaminium, MN-methyl-N-{1-methylethyl}-M-[2-[(9H-xanthen-9-ylcarbonyl)oxy]ethyl]-, brom C23H30MO3 368 368222569
| 14 |RN: 50-54-4 IN: Cinchonan-3-ol, 6-methoxy-. (95)-. sulfate (2:1) (salt) C20H24N202 324 324183778
| 15 |RM: 50-55-5 IN: Yohimban-16-carboxylic acid, 11,17-dimethoxy-18-[(3.4.5-trimethoxybenzoyljoxy]-, methyl este C33H40N209 608 605273383
| 16 |RMN: 50-69-1 IN: D-Ribose C5H1005 1680 150.052325
|17 |RN: 50-T04 IMN: D-Glucital CBH1406 1820 182.07904
| 18 |RN: 50-T1-5 IM: 2.4,5,6(1H,3H}-Pyrimidinetetrone C4HZMN204 1421 142.001458
| 19 |RM: 50-78-2 IN: Benzoic acid, 2-{acetyloxy}- CIHS04 180 180.04226
| 20 |RN: 50-79-3 IN: Benzoic acid, 2.5-dichloro- CTH4CI202 190 189.958636
| 21 |RN: 60-81-7 IN: L-Ascorbic acid C6HBOB 176 176.03209
| 22 |RN: 50-34-0 IN: Benzoic acid, 2.4-dichloro- CTH4CI202 190 189.958336
| 23 |RN: 50-39-5 IMN: Thymidine C10H14N205 242 242.090273
| 24 |RM: 50-98-6 IN: Benzenemethanol, .alpha.{{15}-1-{methylamino)ethyl]-, hydrochlaride, {_alpha.R}- C10H15MO 1651 165.115364
| 25 |RN: 50-99-7 IMN: D-Glucose CBH1206 180  180.06339
| 26 |RM: 51-03-6 IN: 1,3-Benzodioxole, 5-[[2-(2-butoxyethoxy)ethoxy]methyl]-6-propyl- C19H3005 338 335209325
| 27 |RM: 51-05-8 IN: Benzoic acid, 4-amino-, 2-(diethylamino)ethyl ester, manohydrochloride C13H20M202 236 236.152478
| 28 |[RN: 51-17-2 IM: 1H-Benzimidazole CTHEMNZ 118 116.053098
| 29 |RN: 51-20-7 IM: 2.4(1H,3H)-Pyrimidinedione, 5-bromo- C4H3BrN202 190 189937791
| 30 |RN: 51-21-8 IM: 2.4(1H,3H)-Pyrimidinedione, 5-fluoro- C4H3FNZ202 1300 130.017856
| 31 |RN: 51-28-5 IMN: Phenal, 2. 4-dinitro- CBH4MNZ205 184 184.012023

22 |BM- 51354 IN- | Pralina_ A huedropne. (AR CEHARIN? 131 131 NRR244 st
M 4 b »[\ TSCA Monomers { TSCA PEG / Literature-Real Samples / < | 3|

Ready
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+75 V Spectrum, Substructural Information

L

2081
178.1

200

2332

2342

2352

250

2772

278.2

300

3213 3sg2

and Sodium Adducts

Fragment ions

(M + Na)*
MW 44426.3
453 3 237 4
581.4
4453 4943 [538.4  |gpnp 4 6254

cC

4':'3-3 E‘E‘El—
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+75 V Fragment lons from Nonionic Surfactant

NN~

n

m/z 89, 133, 177, etc.

Oy

n=0,1,2 m/z 233, 277, 321
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-25 V Spectrum, MW Information

Pragmatics13 221 (12.412) Cm (217:228-(201 . 208+235.245))

) 3: TOF MS ES-
I:. I:. o
100+ 573.5 301
RMW = 30 =
617.5
[M + Acetate]
MW 426.4
a4
6616
485.4
574.4
618.5
530.4 662.5
705.6
441 4
Pt s i 8165 -
4832 . 531.5 575 4 ., i’l 8.5 EE—E‘E pea s i
4371 [#424 e g - s c = 7023|7076 745 6

| 469 5 134 =574 e 6455 (I el 7936

|:|_

420 440 450 430 500 520 540 560 580 4§00 620 640 650 2 630 T0a 720 740 780 7ol
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-75 V Spectrum, Substructural Information, Stable Anion

Pragmatics13 223 (12.541) Cm (217:230-(236:245+201))

4: TOF M5 ES-

(= [ = =
100~ 205.2 525
o
/ H1,Cyq
" m/z 205
133.1
134.1 208.2
- ey
141.0 204.2
N 59.1 N 248.0 232
D R ARRRAREEILY TIT el P et et e st st et miz
140 160 180 200 240 260 280 300
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Pragmaticz13

100

100

300

Average MW Estimated from Positive lon!

IZIIZI

221 (12.412) Cm (217 225]
2735

2254 e

4854

4443
400.3 e Triton X-45, Average MW 426
3563
5324
5765
4720 4
4867 e 620.5
4504 |537.4 |5
k EH “T“L j: TIZIEE-
AR R LALRN LA Laa) AL LALLN LA B

350 400 450 200 250 00 6510 TEIEI 70 &00 850
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Search Library of MS/MS Spectra
Using NIST Software

»>NIST software used to search MS/MS and in-source CID spectra with
structures; ~5000 commercial spectra, ~3000 in ours

»Same NIST software used to search El spectra and structures; ~1 million
commercial spectra, ~47,000 ours

»MS Interpreter to automatically fragment spectra and correlate with
spectrum

»See hitp://users.chartertn.net/slittle/hplib.htm! for details
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Example of NIST Search Results for Unknown

A NIST MS Search 2.0 - [Quick, Presearch Default - InLib = 484, 99 spectra]

:lEiIe Search View Tools Options Window Help

@|%s & | E| [1. Pragmatics13 221 (12.402) Cm (216:226-232: > | @ |i:;;; | = 8|6

=] x|

# | Src. | Name - 121 Name: Pragmatics13 221 (12.402) Cm (21 6226-232239)
1 E_ fog.. 233 Formue - . . .
) ry Frog. MW NJA CASE: N/A NIST#: N/A |D#: 3 DB: Spec. Edit
3 M Selegi Other DBs: None
' 1 A SYNOMVIMS:
a9 33 ? NG SYNCNYITS.
50
277
1485
J e
% Mames #_Structures F Spec List h 209
msme._pos: msms_neg; msms_neg_jl; msms_pos_jl: nist_msms: 8130 o 4 i - J = J. + " : Fi |353
fotalspectra &0 100 140 180 220 260 300 340
100 [Spec. Edit) Pragmatics13 221 (12.402) Cm (21 6226-232239)
PlotText of Search Spectrum #__ Fiot of Search 7. PhtTextof Spec Lst_J
10 00
50
100 & 133 143152 167 180 194 204 214223 238 252261 321 341 353
1000 700 800 700 &00 500 400 o a7
# Lik. mMatch Rat... Frob. | Name A
1 ms 936 4] 962  Triton X-45 or isome &
2 ms 783 730 257 Triton¥-100 1
3 ms 730 734 050  Triton X305; 1004
4 ms 716 716 031 220r isomer T T T T T T T T T T T T T T T T
5 ms 716 716 031 220r isomer &0 80 100 120 140 180 180 200 220 240 260 280 300 320 340 360
& ms 561 723 006 Triton @5-44 Dow — [[aFrogmeficsT3 221 (12.402) Cm (2162262 Difference [™  Triton ¥-45 or isomer of sfrucfure drawn
7 s 4620 &73 Q.01 Octyl phenolethox ' Difference f_Hesd to Tail_j_Side by Soe 936 841R 96.2P
& ms 564 573 000  Minor Component — - -
% ms 552 570 0.00 survey1041 267 (1 2 1004 2 Name: Trnor ¥-45 or isomer of structure drawn
10 ms 552 570 000 surveylD41 267 (14 233 Formuie: C18H3003 ] o
1 ms 527 533 000 StiomastanokSucc e NSRS B2 DB e oS
12 ms 527 533 000 Stigmostanoksucc M_“Ore_ e )
13 ms 520 530 000  Impurityin Choleste 1 O.rigOH STl MR Be (s el skl sl
14 s 520 530 0.00 Imp-Lrih‘.' in Choleste _ +)(|\/ Pragmatics. Inc Surfactant Toolkt: 75 volts cone: J Littke: Jan 2004
. = - . 33 SYNOMYMs:
5 ms 516 524 000 PPG Monomethyl e 89 1 RMW 30- 2 Surfactant:
16 ms 516 516 000 Minor component 504
17 ms 51 514 000 TPGS Impurity
18 ms 510 510 Q.00 anionic surfactant 277
19 ms 504 510 000  CholesterolSuccin 145
20 ms 504 510 Q.00 Cholesterol Succin i
21 me 438 498 0.00 nonylphenolethox 147
22 ms 432 501 Q.00 Triton Q5-44 Surfac 209
23 ms 488 594 000  Swiynol 485 71 m l J. 122' { 259 315
24 s 487 488 000  Hitenol BC20 Major e e A= aat
L 14 e ADE =alked [alalal mehiathaoaniletadd Ak \_' 60 00 LO 80 220 260 300 340
0 ] [msms_pos) Triton X-45 orisomer of structure drown
" Names £ Structurzs f InLib = 484, Hit List . PlotText of Hit & Fltof Hit J
Lib. Search | Cther Search ] Mames Compare ] Librarian ] M5MS ]
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Example of Correlating Fragments with Structure in NIST MS
Interpreter Software

B .
T et Fragment options

' M> Triton X-45 or isomer of structure drawn - MS Interpreter : ¥ Show fragments

e Edit| View Options Help [7 Show relative rate

Dlﬁ'l Hl & |. @l _I I_ l::H|||l|| Fl ? |k9| ‘l 'I |m2=233 (/2] LI ¥ Show unspecified cleavage

Selected mfz Structure, Maximum Dissociation = 104 [ Mark lsotope Peaks
H[Parent  Fragmt  Megtal ez armula 5% hype rate ™ Protonate molecule

Lozs 233 (242 [C1gH2s0 | C2HR02 [ dizsociation | -39
Dizplay fragments far = Iﬁv
O WDH peaks not lawer thar: mak |0
...... Set Parent |om - R ate threzhold I‘”:I

i mw=234  mlz= |294
— Sort by

[~ Show fragments with no peak

by rouse click — Tiz coloring
IE Fragments * mz ¥ Ring opening
v H-trarsfer
Mass Spectrum for C18H3003; MW = 294 " relative rate ¥ Protanated

Tritan #=-45 ar izamer of stucture drawn

—r H T 1 ¥ Molecular ion

¥ Unzpecified

Cancel | ] I

" abundance

A e S P P L L .
méz: 75 100 125 150 175 200 275

L-Click: Select, R-Click: Menu, L-DbIClk: send or set parent., L-Drag: zoom
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NIST Interaction with Drawing Programs: Example with ACD
Chemsketch

88 ACD/ChemSketch - [noname01.sk2]

File Edit Pages Tools Templates Options Documents Id1lab ACDfLabs Help

| Structure| Draw | |G|£l.|§|ﬂ| %|¢’| él%ll

< I<">I ERICIESES

\I%I|+|—}Allwlaﬂl=ﬁ@|

@JIQIEIJ‘IJ&’WIIV
JJ#E I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 1II:H:I 1 1'||E| 1 1I2EI 1 1?'1 1 1Im 1 1I5[I 1 1?'1 1 1_||"E| 1 fhll;[I 1 1IBEI 1 2?0 1 2'||E|
ol :
Gy I | EEEE
2L :
of G
'n| 03 A
o| 1 @
T 40_ @
=
al
| Br| 603
Sa] 3
il 70
Na|
? 30_
2
R| ]

100 P
+ E : : [l L]
% o ACD drawing software free on ACD site,

v www.acdlabs.com!

13_0_ Lo
_ s — | . L _

[#®® ILabLogn [[NONAMED1 SK2 | Modified |4 Page 111 10| Sel Fragments: 1 [CigHzs 02 [ : 249185455 Da Munnisntupicl'ﬂassl48



Another Nonionic Surfactant

_E-_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Pragmaticz15

100
%]

c -

e IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Pragmaticz15

100
%]

o LIS I L L L L L L L L L L L L L L LB N LB L L L L L L L L B LB L L L L L BB L

Pragmatics15

100+

%]

C
o

Pragmaticz15

100+

B e
o LIS I L L L L L L L L L L L L L L LB N LB L L L L L L L L B LB L L L L L BB L

2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 X250 25.00
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Another Nonionic Surfactant

Pragmatice15 217 (12.158) Cm (213:227-234:243) 1: TOF M3 ES+
586.1 2.592e3
100+
3567 1| so07 .
A 44 22, or 14.6 indicates
615.4
2 polyethylene glycol
&671.5 .
5274 repeat unit
7155
739.5
e 760.0
a | 4977
803.5
483.0 826.1
847 8
468.3
W ETIH
o-

- 5 - - b L ' L ol B b e " -
...... IR L B e 1

! ! | ! | ! 1 ! 1 ! |
4010 200 600 700 a0 800 1000 1100 1200 1300 1400 1500 1800

50



A 44 series ions

Pragmatics15 217 (12.158) Cm (214:227-234:246) 1: TOF MS ES+
100 1456.9 455
\
-RMW = 30 [M+ NH,J*
. . 1457.9

-m/z 1457.9 is C13 isotope MW 1438.9

-1 amu unit between isotopes

-% calculate by ~1.1 x no. carbons

present in molecule, ~70 carbons

1458.9
%,
1459.9
1462.9
1451.41452.9
1455.4 1462.0
1454.5
1461.0
1448.
1446.5 1463.9
1440.5 14451 1466.4 1467.3 1469.6
o | s s | \ \ i
° | 14‘40 | 14‘42 | 14‘44 | 14‘46 | 14‘48 | 14‘50 | 14‘52 | 14‘54 | 14‘56 14‘58 | 14‘60 | 14‘62 14‘64 | 14‘66 | 14‘68 | 14‘70 mz
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A 22 series ions (A44/2)

Pragmatics15 217 (12.158) Cm (215:226-202:209) 1: TOF MS ES+
100- mes o »difference between isotopes now 0.5 214e3
60 »doubly charged ions 7o
»spectrum units are m/z, not mass
»(2xmlz)— 2NH4 =MW 738.0
»RMW = 30.15 = 30
[M + 2NH,]*
MW = 1439 ~—
OA),
716.5
738.5
715.4 717.0 7500
708.5 7185 s '
732.8 7356 737.4
e LT il
0 m‘\m\‘ H‘\H\ \u\‘u L1y \M | H‘ HHH ‘\‘H‘\H\“\M‘wmw‘\u ‘ ‘\mmH‘\m\‘mu“\mwi\M‘HH‘MH\‘HM\‘M‘\‘\ \\\\“\‘H\“\M\ HH‘H‘H \ “ KHM \\‘w e m/z

706 708 71 0 71 2 714 716 718 720 722 724 726 728 730 732 734 736 738 740 742
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A 14.6 series ions (A44/3)

Pragmatics15 217 (12.158) Cm (208:228-233:240) 1: TOF MS ES+

100, 497.68 1.32e3
»triply charged ions
»0.33 m/z units between isotopes
»(3 xm/z) - 3NH, = MW
»RMW = 30.15 = 30

[M + 3NH,]*
o MW = 1439
483.34 \
%,
498.34
483.66
488.39 498.84
| 482.92 484.00 488.08 495.35 499.32
481.05 W (484 .36 487.827 489 35 492.02492 61 49780 502.38
O—Lotias - \ HMHMHH\ \HMHM\\‘ Hu SRS u\‘ \M‘H\‘\u h w‘\\\h\uu“\\“x \ﬁ‘mmm”‘mh \Hﬂw - miz

479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503
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Computer Generated A 22 series ions (A44/2), Resolution ~5000, TOF

Pragmatice15 (12.155) Cu (0.15); k= (1.00,0.01) CEEH138028N2 5. Diode Arr
AT 4,20

C
100+ h

715.88

DI,{:I_
0 | T | = T | T |
Pragmatics15 (12.155) =2 (1.00,0.01) CE2H138028N2 5. Diode Arr
= A e
100 T15.47F 20
715.97
M %
716 47
716.93
717 438
|:| I I
| T | T | I T T T T
713 714 715 716 T 718 715 720 721 22
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Computer Generated A 22 series ions (A44/2), Nominal
Resolution on Quadrupole

Pragmatics15 (0.009) Cu (0.60); Is (1.00,0.01) C58H136028N2 1: TOF MS ES+
715.60 5.19e12
100
»RMW calculated with 44.05
instead of 44.026
...| »show MW calculator
0 I I | | | | | | | | | | | | | | | | |
Pragmaticz15 217 (12.158) Cm (215:224) 1: TOF MS ES+
715.72 4.96e3
100
:!'{I_
716.60
718.11
713.70
' 0600 70734 T 70062 71078 e ”TTE 71907 73013 72269
A= : — T T — — = T T T T : : — m'z

T T T T T 1
705 706 707 708 709 710 Pl 712 713 714 715 716 717 718 719 720 721 722 723
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Summary of Nonionic Surfactants

»calculate RMW from any of the ion adducts in the series in either the
positive or negative ion low voltage (+/-25 volt) spectrum

»determine if aromatic or aliphatic from the UV spectrum

»nonionic surfactants usually give M + NH, or M + H adducts in the
positive ion mode at 25 volts, 75 volts M + Na

»nonionic surfactants usually give M + acetate (M + 59) adducts in the
negative ion mode, lower intensity than positive ion mode

»25 volts will be instrument dependent, different for different source
configurations

»negative fragment ions variable, positive ions often
R-(CH,CH,) -OCH,CH,*,n =0, 1, 2, etc.

»average MW of polymer best determined by positive ion
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Anionic Surfactant Example

" 4o #3

100+ .

] Diode Array

%]

_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIII IIIIIIIIIIIIIII
i 5V

£

L L a e S M
survew210 3. TOF MS ES-
of 25V
%;Wm

]

_" IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
survey210 2. TOF NS ES+
1004 24’13'5
* +75V ML

] b

- IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII |||||||| IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII |||||||| IIIIIIIIIIIIIII
surveld 1 1: TOF MS ES+
1|:|E|—_ 1:'.'=II;

+25V

M %]

Bl s e o e AR R R R e e ey T REREIREEE T T T T T Time

| ! | 1 ! |
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#1, -25 V (top) and +25 V spectra

survey210 184 (10,195} Cm {1759:155-150:160)
8513
1004
695.4 (M_H)-
563.3 739.4 MW =740.4
783.4
W ] 519.2 3275
871.5
475.2
|1
|:| I T II II]I.II LI IM

survey210 193 (10.671) Cm (180:204-(144+145:155))
100n 458

(M+NH,+H)™  (\an)y
439.5 609'3553_4 mes 1524 o (M+NH,)*
. MW =740.4
N 735.5

2916
k G736
D P T

10836 1215.7
E 12757

3: TOF M5 ES-
1.31=4

(M + M —-H)
gas phase dimer!

1303.7
12388 ; 13917 }435.?

1523.8

1: TOF MS ES+

4.58e4
RMW=36

Average MW estimated from
Negative ion! Not positive

IIIIIIIIIIIIIIIIII
400 200 &00 7o a0 800 1000

LI L LN LB |
1100 1200

L L L L L L L B L
1300 1400 1500
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survey210 185 |

#1, -75 V (top) and +75 V spectra

10.323) Cm (174:209-152:164)

4: TOF WS ES-
2T el
100 788 13765
PO, m/z 79
not SO, at m/z 80
M % 2 f E
] HO
\// +
i © 6954
(o) 6513977304
HO/ 6073 7334 |:
£533 T
n=0,1,2, £19.3 =
4T|:.2h ’ L T ggo 5 0036
es /] ll Bharaiite
0 L ~ . [ L N N | )
IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
=urveyZ210 188 (10.254) O (179 200-1535:161) 2. TOF MS ES+
E. :.
100~ 125.0 2.21e5
Q
H4oCq O O
169.0 /
2472 n=01
S 1211 =20 2
v 201 1 741.4 7185.5
o
1.1 2131 825 &
39.1 3451 T
23735
3892 330 48325272 6094 91769516
A
0- m'z
100 200 300 400 200 a00 700 a00 g00 1000



#2, -25 V (top) and +25 V spectra

survey210 244 (13.574) Cm (237243} - 3. TOF M5 ES-
100 6754 - [M+OAC] 2993
7825 MW =704.5
O OH
6314 3075 S
851 5 "
i 5874 H19C3
895.6
5433
9836 10277 11088 12856 13737
4253 4919'3 d s 12416 - s 1505.8
8 SRS LSRN W
survey210 245 (13.601) Cm (240:252-117:130) 1: TOF MS ES+
100 634.4 32824
] 5454
6785 [ + ]+
502.4 : e M _NH4
isae 722.5 MW =704.5
766.5
% 5105 Almost always some nonionic In anionic
854.6
8986 ggp7
-
|:|_

L N N N N N N N L N RN R R m'z

401 00 aod 7o a0a S04 1000 1100 1200 1300 1400 1500 1600
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#3, -25 V (top) and +25 V spectra

survey210 275 (15.296) Cm (268 280-263.204)

100 1181.7
] 12497 -
1073.6 (M'H)
1293.7 MW = 1382.8
1029.6
1337.8
985.6
B % 1381.8
941 6 .
™ 14268
807 5
_ N 1513.9
102.3 220.1 d
1 M3 765.4809.5
0- L L - . Lo
IIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIII
survey210 274 (15.212) Cm (264:287-299:310) 1: TOF MS ES+
B65.4 3.83e4
- 708.5 +
o0 6214 — (M+NH4+H) 2
e 731.5 MW = 1383 RMW = 18
754.0
776.0
% 797 6 .
‘ (M+NH,)
520.1
s MW = 1382.8
534 9 842 1
s 1048.7
502.8 1367
N
L L lll-l.i- | {00 F
u IIIIIIIIIIIIIIIIIIIIIIIII IIII||IIIIIIIIIIIIIIIILIIIIII||IIII||IIIIIIIIIIIIIIIIIIIIIIIIIm‘lz
0 200 400 1000 1200 1400 1600 1800 2000

61



#3, -75 V (top) and +75 V spectra

survey210 273 (15.201) Cm (267 283-285:302)

11177 12057

100+
1249.7
1028 6 13378
9356 1338.8
% H.PO,- 3418 14258
2 4 -
ioh 1513.9
8535 e
S 1501.9
] 958 24,0 7855 -

0 LI L \\i l ...L-Illlmlhl ' .|,I_ |, .
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
zurvey210 275 (15.284) Cm (263:291-301:320) 7: TOF WS ES+

247.2 1.98e5
1009 744
1711 791 2
Q
H19Cq o) O
133.1
-
M % n=0,1
301.1
-
5553 5534741 c
3802 7415 9437 10317 11198 425
609.4 77077 4 L 1/2h1.s
|:I LU |TI|'IZ
0 200 400 500 8500 1000 1200 1400 1500 1800 2000
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#3, Structure from Spreadsheet

E3 Microsoft Excel - surfactants2_strutures_fixed ASMS.xls

EBE Edit View Insert Format Tools Dats  Window Help  Adobe POF

Type & question for

rhelp [=lf 2
N ESEHRS ST SRR S 98 2D 0% - @ -0 - B 7 U =E[E=
..J W [ T T B T W L E'j @;ﬂ ¥ Reply with Changes... End Review...
o ﬁ!
164 - fe 238
A B | c | D | E | F |
39 590 18 mixture of mono and anionic

diester phosphates

exists as mon
diester, reduc
respectively
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Summary of PEG-Containing Anionic Surfactants

»Mixture of monophosphate and diphosphate

»Almost always see corresponding nonionic surfactant, R-(OCH,CH,) -OH
»Often see very early eluting peaks for HO(CH,CH,) -OH for PEG formed
from presence of water in synthesis of surfactant; also mono- and
diphosphate esters of PEG

» Often see phosphoric acid at m/z 97 in -25V as very early eluting peak

»In positive ion, (M+H)* and/or (M+NH,)* plus some doubly charged ions for
(M+NH,+H)*?, (M+2NH,)+2

»In negative ion, (M-H)- plus some gas phase dimer ions for (M+M-H)-

»Fragments in positive ion often similar to nonionic, in negative ion can see
PO, SO,, HSO,, H,PO,, HSO,, and other stable anions
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Cationic Surfactant Example

™ Chromatogram - [Pragmatics8]

=-—'_ Edit  Display Process

Zoanebberhu@ASR|QQQ| e »

surfactant Toolkit

100
W %]

-5

-5V

i

Lt A

W I
-wﬂ"’”ﬂ"’“‘ﬁw i M”f] J|| M

i | ™
""w-.»fj l--.,v.lf-xrrﬂ IUJ'MN W
AN Ao s i prone s

Pragmaticsd

100+

-25V

T T R L L e L R L R R R L RS RS LERR RAERE R RARERRERAN!
3: TOF M3 ES-
TIC
475e3

EEEREE
2 TOF M5 ES+

TIC
7.00e3

TTTTTTTTT
1: TOF M3 ES+
TIC

1.14e4

#2
#1 49

T TTTTT T
28.00

B L N N R RN R R R EEEEEEREREEEEE
10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 25.00
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Compounds #1-#3, +25 volt

Pragmaticzd 321 {17.952) Cm (312:330-343:351) 1: TOF M5 ES+
e 360.4 1.13e4
i A 26, 28, or 2 in series of component
N #3 Indicates from "fatty acid or triglyceride
; w14  feedstock"
] 362 4
1 1241 b:”

o LI LA [LILAALYJUILAS LAY ALY LI [LRILA UL UL UL UL UL LAY UL LI UL UL UL i
Pragmaticzd 273 (15.302) Cm (265:285-300:307) 1: TOF M5 ES+
100 3323 5.20e4

: #2

%]

] 334.4 ——

B L L L L L L i L L L L L L L Ly L L) Lo b A LAy LA LA L L) Ll LA L L L L L L
Pragmaticed 238 (13.322) Cm (231:248-217:225) 1: TOF M3 ES+

304.3 4134

100

I +

_ #1 [M] M + M + Acetate]*
m /

] 305.3

] 306.3 i

0 i




Candidates from "Literature-Real” Samples Worksheet

»Cations in both TSCA monomer and "Literature-Real”
»Worksheets saved with cation m/z as "molecular weight"

Microsoft Excel - surfactants?_strutures_fixed ASMS.xls

@_] File Edit WView Insert Format Tools Data Window Help Adobe PDF Type a question forhelp = _ & =
N EH SR VE %GBS 98 -4 E 0% - @ e -0 -|B 7 U EE=E- [
Ligy dm e o iy K > | [ = ([ | ¥¢ Reply with Changes... End Review... !
2 - B 62
A | B | C | D | E | F | G ~
294 304 40 Benzalkonium (BZ) Cationic Forensic Toxicologica
= chloride; Wakao Pure Determination of Surfz
\\'Wh Chemical Industries. Liquid —
r \‘3__, Ltd., Japan Chromatography/Elec
lonization Mass Spec
@ | and Liquid
i, Chromatography/Elec
lonization Tandem Ma
105 ﬁpnelu;:crnmetrly: IM?yurr:
295 332 24 Benzalkonium (BZ) Cationic Forensic Toxicologica &
o chloride; Wako Pure Determination of Surfz
1‘\'W§1 Chemical Industries, Liquid
r \“-t Ltd., Japan Chromatography/Elec
) lonization Mass Spec
. and Liquid
S, Chromatography/Elec
lonization Tandem Ma
149 Spectrometry; Mayur
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Comparison of +/- "lon Pair” Molecular Weight Information
at Low Voltage

™ Spectrum - [Pragmatics8]

Q File Edit Display Process Tools Window Help

[ E

F A GRR LO @ABRD QA X ¢« » 5

Pragmatices 238 (13.322) Cm (228 248-212:221) 1: TOF MS ES+
100+ 3043 4134

+
+25V [M]

' Y [M + M + acetate]*

M %
305.3
306.3 BETE
0 b
IIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Pragmaticzd 239 (13.409) Cm (2259:252-192:210) 3: TOF MS ES-
427 4 T7.70e3

1004

n."EI—

423.4
4206
\f/24'4

D_W'll""I""I""I""I'"'I'"'I""#""I""I""I""I""I'"'I'"'I""I""I""I""I""I""I""I""I" miz

200 250 300 350 400 450 00 550 800 650 700 730 &00
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Compounds #1, +75 volt Fragmentation Data

™ Spectrum - [Pragmatics8]

FEX
E File Edit Display Process Tools Window Help —
F AR GBRALOQPABRD QA& ¢« » 12

Pragmatics® 237 (13.282) Cm (235:248-215:221) 2 TOF MS ES+
9
e 91.1 23264
o H,CF
e HsC
O \
\
/ CH,
Comp. #1, m/z 304
+
[m/z 91 + CH,CN] cH,
¥ 4
Ee 132 1 H25C12_N\
M22 CH,
M+
043
52.1 954 2137 e, ¥
o 7
I:l_wllllllll IIIIII Illlll I I I I I IIIIII i1‘ I I I IIIIII I IIIIIIII I T |T|||lz
&0 20 100 120 140 160 180 200 220 240 280 280 300 320 340 69




Comparison In-Source CID on TOF and Quadupole
for Lower Mass lons

HaC
Pragmaticss 237 (13.282) Cm (233:244) Hsc\/\/\/\/\/\/'\‘+ 2. TOF MS ES+
91 \ 2.42e4
100+ CH,
TOF, mass cut-off < 60!
o 132 212
304
e 122 213 205
" - . . |
LILIY [LALALILA JLOLALILA [LLILUAT [LALILLAY LU JLALILLE UALILIL O JLILLAL T UL LU LU LU [N oL L] LA L) LAY LY LU AL LALI JLALLIL) LALLALY LILILAUY [LILLAL I LLALAL) LU LI L)
tpa_00245 285 (7.689) Cm (285:288) Z: Scan ES+
81 1618
1004 g
CH, Quadrupole, no problem to scan to very low
/ | iah in- !
HO—N' ] mass at high in-source CID voltages!
\ T
CHy o | 212
304
e 213 305
| ’ | [
e L L L L L L L L s L L L e L LS LR L U TR Miz
&0 &l 100 120 140 180 180 200 220 240 250 280 300 320
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Summary of Cationic Surfactants

»In low voltage positive ion spectra, noted as cation, M* and some
gas phase dimer form [M+M+acetate]*

»Components are listed by m/z of cation as "molecular weight" in
Excel Worksheets

»In low voltage negative ion spectra, noted as [M+acetate+acetate]-

»Very useful positive ion fragmentation at high cone voltage
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Accurate Mass Data for Compound #1

Spectrum - [Pragmatics8]

File | Edit Display Process Tools Window Help = .
F AR GRR LA @ABRD QQQ X e 3
Pragmaticsd 233 (13.038) 1. TOF MS ES+
100 304 20383 1.9%2e3
|
»Data usually +/- 10-15 ppm on '
our LCT
»Data in worksheets parsed with
N cation, NOT paired with associated
anion!!
305.3064

303.2606

}DE.MEE
T Tt et f N e R e pr-ert Mz

1 ! ] T T T
[ 1EII] 12‘ 1'=III 1T ZEIEI 22“ 2'=EI 2? 3EIEI 32 350 3¥5 400 425 450 475 500 525 350 T'z 'EEIIJ 62
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Use of Accurate Mass on TOF

»Data obtained has an error of between 5-15 ppm depending on instrument
and care taken by operator

» Software used to generate candidate molecular formula employs user input
on limits of elements, must use isotope patterns and sample history to set
reasonable limits and minimize candidate formula

»Knowledge of isotopes important, good basic reference is Fred McLafferty in
Interpretation of Mass Spectra, based on El spectra, not soft ionization (i.e.
Electrospray), also see http://littledomain/pittcon.htm

»Often many possible candidates with MW's>500, also useful to obtain
accurate mass data for fragments

»Many time of flight instruments have dead-time limitations since detector is a
single ion counting device, see http://users.chartertn.net/slittle/acc.html
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I E

TSCA Monomers Worksheet Sorted by Accurate Molecular Weight

CAS No. Name Parsed MF
RM: 18403-59-3  |IN: 2H-1-Benzopyran-6-ol, 3,4-dihydro-2,2 4-trimethyl-7-(1,1,3, 3tetramethylbutyl)- C20H3202
RM: 71673-26-2  |IN: 3,13-Octadecadiyn-1-ol, acetate C20H3202
RM: 131812-49-2 |IN: Naphthalene, T-{diethoxymethyl}-1.2,3 4-tetrahydro-1,1,2 4 4-pentamethyl- C20H3202
RM: 501-24-6 IM: Phenol, 3-pentadecyl- C21H360
RM: 3081-14-9  IN: 1.4-Benzenediamine, N N-bis(1,4-dimethylpentyl}- C20H3EMN2
RM: 123-03-5 IM: Pyridiniumn, 1-hexadecyl-, chloride C21H3BN
RM: 139-071 IN: Benzenemethanaminium, MN-dodecyl-M, N-dimethyl-, chloride C21H38N
RM: 140-72-T7 IM: Pyridinium, 1-hexadecyl-, bromide C21H38N
RM: 7281-04-1  |IN: Benzenemethanaminium, MN-dodecyl-M N-dimethyl-, bromide C21H38N
RM: 34359-90-5  |IN: Pyridinium, 1-hexadecyl-, salt with 4-methylbenzenesulfonic acid (1:1) C21H38N
RM: 15513-684-5 |IN: Vanadium iodide (VI2) 2V
RM: 130-26-7 IM: 8-Quinaclinal, 5-chloro-7-iodo- CYHECIND
RIMN: 14523-2 freeieis — . o felomlneesloiomend H25C12 C14H10Cu04
RN- 85-54-1 \N+/CH3 C14HBCINOS
RM: 10359-6 ; C14H11NDSS
RM: 3012-50 »-7 ppm error in m/Z observed H3C/ C1TH11N3OS
RM: 502-02- C14H15N3035
RM: 547-58- . . C14H15N3035
RM- 45872-90 >Very few candidates in TSCA C14H15M3035
RM: 5680-61 C15H15MOG
RM: 542594 . C13H15N5025
ri: 303669 > Candidates ruled out by C19H15NO3
RM: 91-98-5 . C16H1IND3S
ru 414047] fragmentation C16H19NO3S
RM: 67801-0 C16H19ND3S
RM: 688921 . C16H1IND3S
RM- 50886-5 >Counter 10N not known Ty TETTE Ty U210 C18H15M302
RM: 67990-3 trifluoromethyl)-, bromide C1TH16F3MN2
RM: 41503-5 zolylidene)-1-propenyl]-, salt with 4-met C19H17N202
RM: 1096-45 i i i | C20H19NO2
i »Cations listed by cation m/z! Tt el
RM: 619244 Pt C20H19M0O2

= - W il A= A B A=y ] A

rrp———r—
t v Literature-Real Samples  TSCA PEG % TSCA Monomers,{ TSCA PEG Questionable / | «]

Nom MW

304
304
304
304
304
304
304
304
304
304
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

Acc MW

304.24023
304.24023
304.24023
304 276615
304.287848
304.300424
304.300424
304.300424
304.300424
304.300424

3047529
304.910435
304987511
305.009102
305.035795
305.062283
305.083413
305.083413
305.083413
305.089939
305.094646
305.105194
305.108565
305.108565
305.108565
305.108565
305.116427
305126557
305.129003
305141579
305141579
305141579
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Amphoteric (Betaine) Surfactant Example +25 V

™ Spectrum - [survey1877]

B File Edit Display Process Tools! Hel

Z A0 bRR LD @A EBRD QU # e s 5

survey1877 168 (9.175) Cm (167:169-(164:165+173)) 1: TOF MS ES+

100 3431 9.93e3
H,C 0
m/z 240 "N io-
fragment (M+H)* NH
240.1 o) MW 342
Dl,;"n,_
13441
+
(M+Na) (2M+H)*
i / 5A5.4 i
] 3451 L
;42.1 255 1 o
O e J‘||||||||||||| T M2
200 250 300 350 400 450 500 550 600 650 700 750
| |
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Amphoteric (Betaine) Surfactant Example -25 V

™ Spectrum - [survey1877]
E File Edit Display Process Tools Window Help

E AR GRR LD @A ERD QAAUF € 5

survey 1877 168 (3.201) Cm (166:168-(170:171+164:165})

100+ HaC

[M + OAc-HOAC]

o [M + OAC-CO,J

100 120 140 160 180 200 220 2410 260 280 300

vy ~

1021 \\A 3573

340 5|34 63782
5 s

320 340 360 380

401.3

399.6
.

400

402.3

403.3
e

420

oo
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Amphoteric (Betaine) Surfactant Example +75 V

™ Spectrum - [survey1877]
Q File Edit Display Process Tools Window Help

ZapepelLn@s=2roaa|d ¢ » R

B

survey1877 168 (9.191) Cm (186:170-(171:173+164:185))
— 240.1
q,l"n_
+
241.1 (M+H)+ (M+Na)
0 #5.0409.0 Lyas 3432 9831 (M + K)+
- 183.1 2661 &

|:|_

50 100 150 200 250 300 350 400 450 500

(2M+Na)*
(2M+H)*
N/

7073
635.4

550 G600 650 700 750 &00
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TSCA Monomer Worksheet for "True"” Amphoterics

»Listed as inner salt, so betaine example listed as M, acid not protonated!
»Search TSCA monomer list by "inner salt"

» Amphoterics not containing formal positive charge listed as protonated acid
M=l

E3 Microsoft Excel - surfactants2_strutures_fixed_ASMS.xls

@_1 File Edit VWiew Insert Format Tools Data Window Help Adobe PDF Type a question forhelp = - & X
IR NEEEN= RN A =N A RNl RS T R RN . HL -0 - B U|ISEEE=H
B et st R W T __1| : | j | @_|| U+ Reply with Changes... End Review... !
Reih=R AN
A2TT794 - A RM: 4292-10-8
A | B C E i

27792|RN: 2915-67-3  |IN: Butanedioic acid, bis(2-ethylhexyl) ester C20H3804 3420 322771
27793 |EN: 3008-87-5  IM: 7H-Maphtho[1.2_3-de]guinolin-7-one. 4-(cyclohexylamino-2-methyl- C23H22M20 342 342173213

RM:- 4292-10-8 M- 1-Propanaminium. M-{carboxoymethyl - MN-dimethyl-3-[{ 1-oxododecyllamino]-. inner salt C19H38M203 342 342 288243
27795 EN: 4554-00-1  IN: Octanoic acid, 1-methyl-1,3-propanediyl ester C20H3804 342 3227701
27796 |RM: 4618-18-2  IN: D-Fructose, 4-0- beta -D-galactopyranosyl- C12H22011 342 342116215
27797 |RN: 5850-86-2  IN: Benzenesulfonic acid, 4-[{2-hydroxy-1-naphthalenyljazo]-3-methyl-, monosodium salt C17H14N2045 342 342.067429
27798 |RN: 5850-87-3  IN: Benzenesulfonic acid, 4-[{2-hydroxy-1-naphthalenyl)azo]-2-methyl-, barium salt (2:1) C1TH14M2045 342 342.067429
27799 RN: 5965-66-2 | IN: _beta -D-Glucopyranose, 4-0-_ beta -D-galactopyranosyl- C12H22011 342 342116215
27800|RM: 6274-83-5  |IN: Phenol, 2,2-methylenebis[2-(diethylamino)- C21H30M202 342 342.230723
27801 |RMN: 6408-50-0  IN:- 9,10-Anthracenedione, 1-(methylamino}-4-{{3-methylphenyl)amino]- C22H18M202 342 342136828
27802|RM: 6421-04-1  |IN: Benzoic acid, 4,4-azoxybis-, diethyl ester C18H18M204 342 342121573
27803|RM: 7248-16-0  |IN: Quinoxaline, 2, 3-bis(4-methoxyphenyl)- C22H18M202 32 342136828
27804 |RN:- 9049-71-2  IN: Poly[oxy(methyl-1,2-ethanediyl)]. .alpha.-hydro- omega -hydroxy-, ether with _beta -D-fructofura C12H22011 342 342116215
27805 RN: 10210-68-1 IN: Cobalt, di- mu.-carbonylhexacarbonyldi-, (Co-Ca) C8Co208 342 341.82572
27806|RM: 10476-86-5 IN: Strontium iodide (Srl2) 125r 342 341.71455
27807|RM: 12008-41-2 |IN: Boron sodium oxide (B8Na2013) B&Na2013 342 341.987883
27808|RM: 12031-43-5 |IN: Lanthanum oxide sulfide (La2025) La2025 32 31774557
27809 |RN:- 12738-64-6 | IN: _alpha.-D-Glucopyranoside, beta. -D-fructofuranosyl, benzoate C12H22011 342 342116215
27810|RN: 12758-40-6  IN: Propanoic acid, 3,3-(1,3-dioxo-1.3-digermoxanediyl)bis- CBH10Ge207 342 341.885011
27811|RN: 13018-95-6 | IN: 1-Octadecanaminiurn, MN-{2-hydroxyethyl}-M N-dimethyl-, chloride C22H48M0 342 342 373589
27812|RM: 13796-22-0 |IN: Quino[2,3-b]acridine-7,14-dione, 5,6,12,13-tetrahydro-2, 9-dimethyl- C22H18M202 342 342136823
27813|RN: 14254-22-9 IN: Stannane, butoxydibutylchlore- C12ZH27CI0SN 32 34207724
27244 DKl- 414844 02 4 alnha N Clucomranncn 4 M hota D aalactamrcanocsd CHAIHIIMAA 249 247 4R E A
M 4+ W[y TSCA Monomers,{ TSCA PEG 4 Literature-Real Samples  / ||<
Ready Sum =684, 283243
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Summary of Amphoteric Surfactants

»Least work done on this class, so data limited

»Betaine example fragmented significantly at low voltage as
opposed to other surfactants

»Positive ion showed [M+H]*, [M+Na]*, [M+K]* and gas phase ions
for [2M+H]*, [2M+Na]*

»Negative ion showed [M + OAc]- and neutral losses of HOAc and
CO, from [M + OAc]

»>"True" amphoterics listed as inner salt, acid NOT protonated in
Excel worksheets

»Other amphoterics listed with MW of amine neutral and acid
protonated
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Cleavage of Ether Bonds to Identify End-Groups in Surfactants
Containing Polyethylene and Polypropylene Repeat Units'ef

»Sometimes difficult to identify end-groups by in-source CID
spectra alone in PEG- and PPG-containing surfactants

» Cleave with mixed anhydride reagent and analyze sample by

GC-MS ]
0
"5-O0 R /”\
o O"b CH, 0 CH,
H,C
R OH I 0
” PR
O_ _CH
He” Yo7 NS \"/ 3

Ref: “Gas Chromatographic Analysis of Ester-type Surfactants by Using Mixed Anhydride Reagent,
Kazuro Tsjui et al., Journal of the American Oil Chemists’ Society, Vol 52, pp 106-109.
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Additional Information

See General Website at;

"A Little Mass Spectrometry and Sailing," http://users.chartertn.net/slittle/

» Silylation and Diazomethane Derivatization for GC/MS

» ldentification of Unknowns in Competitive Products Using
LC/MS Data and TSCA

» Accurate mass measurements by magnetic and TOF MS

» Versatile Cl manifold for mixing and using gases in GC/MS
»GC/MS CI gas selection

»NIST software for El searches of corporate database
»Polycarbonate and Polyester Analyses by hydrolysis-GC/MS
»Matrix lonization Effects from Lipids in LC-MS/MS Analyses
of plasma
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