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The Study of Instrumental Analysis of Deposits on
Paper Machine and Holes/Spots in Paper

Geum-Ja Ma, Bok-Jin Lee

ABSTRACT

The constituents of deposits on paper machine and holes/spots in paper have been
studied by consequently a combination of analytical techniques, such as FTIR, Py-GC-MS,
and EDS. FTIR spectroscopy was used prior to Py-GC-MS and EDS analysis, as
preliminary analysis technique. The analysis of organic components were carried out with
the use of a pyrolysis unit connected to a GC-MS, and inorganic components in ash were
analysed by SEM equipped with an EDS analyzer after pyrolysis at 530C.

The deposits on the dryer section were complex pitch, which was the mixture of the
organic contents of fatty acid ester and starch, and the inorganic contents of talc, clay, and
calcium carbonate. The complex pitch was estimated to come from the coated broke. We
knew the deposits on the metering rod of sym-sizer were associated with the interaction of
unstable AKD and CaCOQs.

The compositions of holes or spots varied considerably and were associated with chemical
interaction within the system. The holes, spots, and blotches in the finished paper were PE
and PP that were streamed out from pulp sources, cpmplex pitch that were caused by the
interaction of the different additives in the system, polymer such as flexible PVC that used for
the prop of palette, and hot melt as adhesives that came from the inadequate handling of
broke. In addition, we identified that poly(caprolactam) which is used for forming fabrics or
press felts, could be mixed with the raw materials by accident and results in streak on
coating.
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Table 1. Examples of substances found as contaminants in deposits and holes/spots in paper mills

Origin Wood Additives Recycled Paper  Fillers & Other

(coated broke)  Pigments  Contaminants

Wood resin Rosin size SB latex Clay Rust

Resinous acid ~ Synthetic size ~ Styrene acrylate  Talc Synthetic

Fatty acid Defoamer Polystyrene TiO2 —polymer

Substance  Triglyceride Retention aid ~ PVAc CaCOs (PE, PP,

Stearyl ester EVA PVC etc.)

Metal soap Natural latex Rubber
Phthalic acid

Note) SB latex : styrene butadiene latex,

PVAc : polyvinyl acetate, EVA : ethylene vinyl

acetate, PE : polyethylene, PP : polypropylene, PVC : poly vinyl chloride
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Fig. 1. General scheme of analysis of deposits on paper machine and holes/spots in paper.
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Fig. 2. FTIR spectra of deposits on dryer canvas roll of paper machine:
(a) original deposits, (b) toluene extracts of original deposits, (c) water extracts of original deposits.
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Fig. 3. (a) Total ion chromatogram from Py-GC-MS of toluene extracts and water extracts
pyrolyzed at 590°C. (b) EDS spectrum of ash of extraction residues from original deposits.
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Fig. 4. FTIR spectra of deposits on metering rod of sym-sizer roll: (a) original deposits, (b) toluene extracts, (c)
extration residues.
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Fig. 5. Total ion chromatogram from Py-GC-MS: (a) toluene extracts of original deposits, (b) reference of AKD.
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Table 2. The resuits of analysis and the original sources of holes or spots in paper

Type of Holes/spots Results Original Source
Transparent hole(I) Polyethylene(PE) Impurities in pulp
Transparent hole(II) Polypropylene(PP) Impurities in pulp
Opaque hole(TII) Complex pitch Coated broke
Black Spots({1mm) Flexible Polyvinylchloride (PVC) Contaminats in broke
-Phthalates(plasticizer for PVC)
Yellowish blotches Hot melt Contaminats in broke
on paper
S/C streak material Polycaprolactam Wire materials of paper
machine
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Fig. 6. FTIR spectra of hole impurities in paper; (a) transparent holes, (b) transparent holes.
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Fig. 7. Total ion chromatogram from Py-GC-MS: (a) transparent holes, (b) transparent holes.
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