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Abstract : The constituents of deposits on paper machine and holes/spots in paper have been analyzed by 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 a preliminary
analysis. The analysis of organic components was carried out with a pyrolysis unit connected to a GC-MS, and inorganic components in
ash were analyzed by SEM equipped with an EDS analyzer after pyrolysis at 590C. The deposits on the dryer section were complex pitch,
which was the mixture of the organic components of fatty acid ester and starch, and the inorganic components of tale, 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 alky! keten dimer(AKD) and CaCQs. 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 from pulr
sources, complex pitch that were caused by the interaction of the different additives in the system, polymer such as flexible PVC that was
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 streaks
on coating.

1.4 = 8o At TAFY FAAs gt FH AA B¢t
e oINE F lon, AXFHFT AMHEEHE 7248

AT AXAYE A ZdE dE 22E52 7M7) 79 3EH FzFAsoz 3N 438 dod § glon,
I FAAZHdowntime)E HAZAA 714 7H5ES Zolm TR A4 olgde] F- 74U 2o EYH AF AF
gloul E§ TAA™S U1 nIASE 2737 94 2 of 43t ¥ FH(holes) ¥ #HH(spots) T TS Uy
93 =¥stx ok = A ojfE 295 AXNMHYY gojol(wire)t HE
2 AATE dde AE 2 F2E AsATE B o 2L 22879 FEE FaAe =9 @4 2 dz

135



HEe doyjx= AFE(deposits) 2 Tl
5 gholaly] Y3 71712 E AT .7
o gtk AgHEPH(FTIR spectroscopy)l1~3], &
JtaazvETY -2 SR *%‘(Pyrolysm GC-MS)l4~
71, A7) 2EEBE(NMR spectroscopy) [8~10] 52 #4171
718 o] £3lA Folu FREL AEE A% AFZAHIL A
A o 2Es

T

I A
g 2d(lignin) ¥ 2% L&A F71H7HA 01 17}?‘1 H 1
A rdsheMe g3AQl %*—1%%‘2?—_ Bol o]gHu gle
o, HZele FEEY

Qe vAE Az
5o Holth

et AR GCE o433 AEZ 2 2(celluose)[11~13],

g 1d(14~15) 2 2EA A7kAle]el DH‘?} g2 dTddst
FEYAeE 182 R I ES ¢ BRE o
F7) Wi duHegs dEs JHE*" olg3to] 4¥E o
dehe WS detth dd 2 A LEAS 2ol 2AFol
¢ 2 2 dFAE dEHAA GC-MSE TAshs ¥
¥ pyrograme] w4 EiFatn sfdo] Az @i
Ak, alE Zze) s e nEA FAER @de
o 2

#e o,

Wepd ¥ AFlNE ANFA wARNE FAY olF
% Felils) 7Y S5 WS AL BERE IEY
H

o

g o 5 Py
g AMgdto] Fig. 19 Zo] wold #4& #3939
o Jraele st FRFA AL F

KN

=
‘,
T F A (reference) 2 o] 43te] vjuwEA gt

2.1 24 A

T4 W dage 247 Az Wuk2aE(canvas rol))3t
AlAbol A (sym-sizer) EWAE Avle € ¥ 25 (metering
rod)el A&=o] e 24& Foluol AFsAd 74 =
g o] BAL Fo] AAF RAS doAd AFA ¥
oz Fya

e
1)
o
lo
e
N
rlo
N
ox.
oo
=]

fob vF4LME pro] HdAs
(microwave) 249 £u] FZ2u](CEM-1000)8 °| &34 &
39t FAL2E B8, d3AEEE EFAE *}&
1693, ASEE A 1ZAA FTIR 2 €39

ol
rl
41

\l

st Al 9 ¥ A1 % 1998

Fig. 1. General scheme of analysis of deposits on paper
machine and ho]es/spots in paper.
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Table 1. Examples of Substances Found as Contamunants in
Deposits and Holes/Spots in Paper Mills[4, 15}

o\

- Other
.. . - Recyeled Paper [Fillers & .
Origin Wood Additives (coated broke) |Pigments Contami

nants

Wood resin | Rosin size | SB latex Clay | Rust
Resinous acid| Synthetic size Styrene acrylate| Talc | Svnthetic
Fatty acid | Defoamer | Polystyrene Tio, | polvmer

Substaned Triglyceride | Retention aid | PVAc CaCo; | (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 : polypro-
pvlene, PVC : poly vinyl chloride
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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
5907C. (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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Table 2. The Results 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(Il) | Polypropylene(PP) Impurities in pulp

Opaque hole(IIT)

Complex pitch Coated broke

Flexible
Black Spots Polyvinylchloride Contaminats in broke
(<lmm) (PVC)-Phthalates

(plasticizer for PVC)

Yellowish blotches
on paper

Hot melt Contaminats in broke

. Wi terials of
S/C streak material | Polycaprolactam re matenals o

paper machine
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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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Fig. 6. FTIR spectra of hole impurities in paper; (a) trans-
parent holes, (b) transparent holes.
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Fig. 7. Total ion chromatogram from Py-GC-MS; (a) trans-
parent holes, (b) transparent holes.
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