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Factors which may affect latex
migration

*Base paper
«Coating components

*Application and drying




Coating layer structure
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HR-SEM cross-section of a carbonate-SB coating
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An example of coating colour

formula
Dry weight/kg

Clay 80 parts 200
Calcium carbonate 20 parts 50

Latex 11  parts 27.5
Thickeners 0.9 parts 2.25
Additives 0.1 parts 0.25
Water amount <==> wanted solids content

Pigment(s) sum is 100 parts
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Coating components analysed with
IR directly from coating

Absorptions in Mid-IR region 4000 — 400 cm-1

*Pigments

Clay, talc, carbonate and gypsum pigments have strong
IR bands,
Ti10, have broad bands

e_atexes

PVAc- or acrylate latex medium bands
SB latex medium or weak bands



IR spectra of carbonate and clay
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IR-spectrum of SB-latex
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ATR-IR surface measurement
from the paper

IR -beam To detector
diamond
Ny crystal
Coating
layer .
y strip of paper |

S n,(diamond) = 2.4
N =>Np
n, (paper) 01,6
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Penetration depth in ATR-IR-

analysis

ﬂ'“qsuﬂ;E 1,5

KRARS-8 /‘{/
= armanium

penetration depth ~ 1um

source: Urban, M.W.,
ATR Spectroscopy of
Polymers

Theory and Practice,

(1995)
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SB latex ATR-IR analysis from
coating layer

A few micrometers thick surface layer is analysed

*Main coating components can be identified and latex-pigment
ratio quantified

Detection sensitivity depends on the chemical nature of
compounds studied

*Mapping to study the evenness of surface composition




Surface SEM Image

100 % Calcium carbonate +SB
BSE mode




ATR-IR analysis with
DurasamplIR accessory

«Sample surface Is pressed
against a diamond crystal

*Good contact between
crystal and sample

*ATR-IR spectrum is
measured
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Contact of diamond crystal In
DurasamplIR ATR
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Contact of diamond crystal In
DurasamplIR ATR

Dura ATR repeat test3; SB band Dura ATR repeat test 3; SB/Carbonate band ratio
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SB-latex mapping analysis with

{CH—CHZﬁCHZ—CHwH—CHﬂlm .
@ HE NS
EEmE : 5mm
eSpectra are measured from EE NN
several points on coating surface EE EE B
«Styrene /pigment ratio is EEEEE
calculated from IR-spectra
Mapped area 20 x 20 mm?



ATR-accessory In FT-IR
measurement

: 2
a motorized sample mover is attached to ATR
accessory for mapping



ATR-IR spectrum of SB-carbonate coating
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Number of spectra collected to one

map
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Calibration of ATR-IR analysis
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Conclusions

*ATR-IR mapping is applicable for surface latex
uniformity analyses.

Sensitivity depends on coating composition.

*Pigments have strong signals
(carbonate, clay, gypsum, talc), may overlap latex
signals.




Conclusions

L_atex pigment ratio in relative units: to compare coatings
with similar composition.

Calibration with corresponding coating samples is
necessary If different types of coatings are compared.

{S—CH%:ECHZ—CH =CH—CH2~:|~m
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