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The Quantitative Analysis of SB Latex Contents in
Coating Color and Coating Layer of Coated Paper
Using FT/Raman Spectroscopy

Bok-Jin Lee, Sun-Gi Jung, Dong-Ho Yoon', and Geum-Ja Ma

ABSTRACT

The quantitative analysis of SB latex contents in coating color and coated paper was investi-
gated with FT/Raman spectroscopy. From the measured FT/IR and FT/Raman spectra, the
peaks of coating color were compared with those of each components. Calibration curves
were obtained by the area of latex peaks and PLS method of QuantIR program. The relation of
predicted values in PLS method and actual values in coating mixtures and coating layer was
examined. The components of coating layer in coated paper were investigated by EDS, X-
mapping and SEM. The contents of latex in z-direction were calculated in the coating layer of
unknown coated paper. The latex concentration measurements of Top layer and Pre layer in
double coated paper show that each layer has different value. In single coated paper, it is clear
that the latex concentration is highest at the surface and decreases with an increase of depth.
From those results, it is indicated that the latex migrates to the coated surface. The results of
this study may be applied to the binder migration study and the quality control in paper mill.
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Table 1. Coating color formulation(parts)

CaCOs 130 70
Clay 0 30
Dispersant 1 0.3
Latex* | 5, 7,11,15, 19
Lubricant i 0.5
Water-resistant | 0.5

* 8B ratio in standard Latex is 60:40.
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Table 2. Condition of FT/Raman spectroscopy
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Fig. 1. IR and Raman spectra of a) Coating
color b) CaCO,; c) Clay d) Starch e)
Latex.

FT/Raman

Nicolet, Magna-IR 760 series(Raman module)

Laser Nd:YVO4 laser (1064 nm)

Detector
Beamsplitter CaF,
Frequency precision
Scan number
Resolution

Laser power

Mirror velocity

4 cm?

InGaAs(room temp.)

HeNe laser(632.8 nm)
256, 512 scans

1.015 W, 0.767T W
0.3956 sec!
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Table 3. Raman shift(cm?) of components in coating mixture

Raman shift Component, Raman shift Component

148 Clay 1198 Latex

279 CaCQO; 1305 Latex

473 Starch 1436 Latex, Starch
620 Latex 1600 Latex

711 CaCO; 1664 Latex
1000 Latex 1748 CaCQOs
1031 Latex 2850 Latex, Starch
1085 CaCO; 2913 Latex, Starch
1155 Latex 3052 Latex
1184 Latex

1050 1000

(a)

Raman shift (cm™')

(b}

Fig. 2. Latex area ratios for CaCO; peak in
Raman spectra (a) CaCO; 30%, (b)
CaCO; 70%.
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Table 4. The effect of S/B ratios in Raman
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Fig. 3. Calibration curves for (a) latex area
ratios in Raman spectra and (b) pre-
dicted parts in PLS method.
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Fig. 4. Raman spectra of different S/B ratios.
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Fig. 5. X-ray mapping spectrum for (a) Single
(b) Double coating layer; z-direction,
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Table 5. Quantitative results for unknown samples

(@) (b)

Fig. 6. SEM photography of coating layer (a)
before and (b) after scraping,.
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Sample A Sample B Sample C
Basis weight(gsm) 200 300 250
Coating process Double Single Single
Pigments ratios Top(40:60) , _
(CaC04/Clay) Pre(100:0) 40:60 80:70
Latex S/B ratios 58/42 50/50 60/40
Latex level Top:'11.6 Surface:12.7 Surface:13.3
(parts per pigments) Pre:10.4 Inner:12.2 Inner:12.9
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