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280 oligomer

Figure 2. (a) ESI/FT mass spectrum of PEG 14000, RP = 1(7; (b) M, distribution from summed oligomer abundances.

J. Am. Chem. Soc. 1995, 117, 12826—12831

Oligomer Characterization of 4—23 kDa Polymers by
Electrospray Fourier Transform Mass Spectrometry

Peter B. O’Connor and Fred W. McLafferty*



The mass-to-charge ratio of an
ion is proportional to the
square of its drift time.
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Charge detection mass spectrometry:
How does it work ?
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Image Charge Detection
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! If the tube iIs long enough, the iImage charge = the charge on the ion




Electrospray and Image Charge-Detection
The perfect marriage for weighing heavier things !
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Image charge detection AND time-of-flight




o Charge-Detection Mass Spectrometry
LM _

Charge (z) and velocity of
the macroion are

simultaneously recorded
with the charge detector

L=37.5 mm Time-of-Flight (ToF)
N
Low-noise Velocity v
charge sensitive Amplification J
pre-amplifier and v =f(m/z)
(JFET) . differentiation

\ Doussineau T., RA, et al., Rapid Commun. Mass Spectrom. 2011, 25, 617
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CDMS mode
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Charge detection mass spectrometry:
What do we learn?
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PS-silica colloidal molecules obtained by latex surface nucleation
and growth on silica seeds

Serge Ravaine and Etienne Duguet
CNRS, Univ. Bordeaux, ICMCB, UPR 9048, F-33600 Pessac,

Muriel Lansalot and Elodie Bourgeat-Lami
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unsaturating P35 nodule growth and
. MMS grafting nucleation i rearrangement
silica
seed
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Ravaine et al. Angew. Chem., Int. Ed., 2009, 48, 361 ; Polym. Chem., 2012, 3, 1130
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ESI-CDMS : An efficient complementary tool

for NP characterisation

tetrapods hexapods dodecapods
% free PS beads TEM 10.7 (140) 56.0 (659) 43.4 (319)
(N) ESI-CDMS 8.5 (146) 35.8 (846) 54.0 (836)
TEM 89.3 (1163) 44.0 (517) 56.6 (416)
% clusters (N) ESI-CDMS 915 (1564) 64.2 (1519) 46.0 (711)
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ESI-CDMS : An efficient complementary tool
for NP characterisation
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ESI-CDMS : An efficient complementary tool
for NP characterisation
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Correlation between the Charge of Polymer Particles in Solution and
in the Gas Phase Investigated by Zeta-Potential Measurements and
Electrospray lonization Mass Spectrometry.
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a kind of zetameter ? .

ABSTRACT: The relationship between the effective charge of
polymer nanoparticles (PNP) in solution and the charge states
of ionized particles produced in the gas phase by electrospray
ionization was investigated. Charge detection mass spectrom-
etry was used to measure both the mass and charge of
individual electrosprayed ions. The effective charges extracted
from the measured zeta-potential of PNPs in solution are
partially correlated with the average values of charge of PNPs
in the gas phase. The correlation between the magnitude of
charging of PNPs ions produced in the gas phase with the
PNPs surface charge in solution demonstrates that the mass
spectrometry-based analysis described in this work is an alternative and promising way for a fast and systematic characterization
of charges on colloidal particles.
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Charge-detection Mass spectrometry,

and couplings

Photodissociation techniques

Separative techniques




High power
CO, lasers (SYNRAD 25 W)

photofragmentation at the single molecule approach
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Size-exclusion chromatography

A chromatographic method in SHODEX column
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https://en.wikipedia.org/wiki/Chromatography

poly(2-acrylamido-2-methyl-1-propanesulfonic acid) (PAMPS 2MDa)

i
) H CH, éSl)—OH

* SEC-UV & SEC-ESI-CDMS

SEC/MS incorporating an online ESI
_ charge-detection mass
| »] spectrometry
| o] =>rapid and efficient
[Eo SEC-UV technique for the analysis of water-
| o] soluble polymers with ultra-high
S . molecular mass in the megadalton
C mzaoss [Mi)oa} v range.
= attractive solution
to the calibration of the size-
exclusion chromatography for
very large synthetic  polymer
analysis, without the use of
external standards, most often
unrelated to the polymer of
Viodé, RA, et al. interest, or the need for a
\Rapld Commun. Mass Spectrom. 2016, 30, 132-136 (sometimes tedious) implementation
" of a multiple detection configuration.
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? LM A road map of CD-MS instruments
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