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Table 2-1 Properties of paper samples tested.

Oken type Air Stockigt
side smoothness, resistance, sizing
o sec. sec. degree, sec.
- —
Woodfree paper Wire 35.9 10.1 341
for Copying machine Felt 41.0
Woodfree computer Side 1 46. 4 19.6 28.0
printout paper Side 2 e
Weakly-sized Wire 28.8 10. 4 3.0
paper Felt 31.3
2-sided coated paper 264 306 40.2
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Table 2-2 Properties of organic liquids tested.

Specific o o cieym Surface®
Liquid gravity, Rl tension,
g/cc cP dynes/cm

(Water) 0.997 1.002 1.3
Aniline 1.023 4.290 42.6
n-Dodecane 0.750 1. 439 24.6
O-dichlorobenzene 1.310 1.341 3.0
Ligroin 0.718 0. 464 20.9
Linseed oil 0.933 44,983 34.0
Paraffin oil 0. 855 135 30. 4
Toluene 0. 868 0.586 28.1

a) Viscosity was measured by the capillary method and
calculated in comparison with that of water.
b) Surface tension was measured by the ring method.

Table 2-3 Ethanol content and properties of aqueous ethanol solutions.

Ethanol Content, Specific Viscosity, Surface

gravity, tension, *’

vol% wt¥ g/cc (13 dynes/cm

0 0 0.997 1.002 60.4

5 3.99 0.988 1.189 52.8

10 8.06 0.982 1.397 46. 4
15 12.22 0.973 1. 566 46.9
20 16. 48 0.972 1. 831 38.9

30 25.21 0. 957 2.311 32.6
100 100 0.789 1.193 22.6

a) These values are for liquids containing Toluidine blue.
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Table 2-4 Moisture content of paper samples under
each relative humidity and basis weight.

Moisture content, % Basis
Paper —————— e INRRYAL,
Relative humidity, % 9/m2

0 20 65 95

Computer printout paper 0 5.37 10.19 14.17 63.8
Weakly-sized paper 0 5. 44 8.05 11. 86 11.3
2-sided coated paper 0 301 5.58 8.28 101.2
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Fig.2-4 Amount of organic liquids transferred to coated paper on a

square-root time scale.
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Fig.2-5 Amount of organic liquids transferred to
coated paper versus ¥ 71/7. Keys
are the same as shown in Fig.2-2
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Fig.2-6 Amount of ageous ethanol solution transferred to
to woodfree paper on a square root time scale.
Values stand for ethanol concentration in vol./vol.%
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Fig.2-8 Amount of water transferred to weakly-sized paper.

Fig.2-9 Amount of water transferred to weakly-sized
paper on a square-root time scale.

Fig.2-10 Amount of ageous ethanol solution transferred to
waeakly-sized paper.
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Table 2-5 Roughness index of woodfree paper for copying machine and
2-sided coated paper measured by Bristow' s method.

Roughness Index V,, ml/m’

Liquid Woodfree paper

- Coated paper
Wire side Felt side

Aniline . 92 . 56 .18
O-dichrolobenzene .08 .81 .14
n-Dodecane .81 . 56 -04
Ligroin =R M Hhs .1
Linseed oil .00 . 93 .92
Paraffin oil .19 .54 .80
Toluene .08 .39 . 02

Average 6.28 .88 .97
St. Dev. 1.36 -19 . 55

a) Steady measured values were available
because of fast absorption
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Fig.2-11 Amount of water transferred 1o the felt side of
computer printout paper vs. contact time.
Values stand for conditioning relative humidity.
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Table 2-7 Physical values of commercial coated paper.

Paper Printing paper

(2-sided coated)

Computer printout
paper for thermal
transfer printer
(1-sided coated)

Basis weight, g/m” 101.2
Thickness, um 88.8
Air resistance, sec. 264

Stockigt sizing degree, sec. 40.2

63.8

6.6
141

16.4




Table 2-8 Test specimens and condition in preparing manually coated papers.

Base paper Commercial wood-free computer printout form
Application method Wire bar (Kumagai-riki kogyo Co.Ltd. No. 16)
Coating color

Pigment: Kaolin clay, Calcium carbonate

Dispersant: Sodium hexamethaphosphate

Binder: SB latex(15 pph of total pigment)

Solid content: 50 wt.%
Pigment composition

Calcium carbonate / Clay(Kaolin) ratio:

20/80. 30/70, 40/60, and 50/50

Drying condition 20°C 65% R, H.
Calendering Nip pressure: 90 and 125kgf/cm

Table 2-9 Base materials and coating weight to measure
effects of only coating on ultrasonic attenuation,

Sample Base Coating weight,
material g/m’-side

Coating side
Membrane filter = -
Membrane filter 5.0 1-sided
Membrane filter 5.0 2-sided
Membrane filter 14.0 1-sided
Membrane filter 14.0 2-sided
Polyester = -
Polyester 14.0 1-sided

F=1-=1-2 FUZXr—ERB
J. TAPPI#LTHBAHE No. 51 BT Y X b —3t88
COHERD>WTORMIE, 2-1-1 TITICBXLWNTH B

=T -

3-1-1-3 BERTFE:
< DM AR SR i b2 BMY 3 C &ic

#

L0, THhFTH A ERMES MR RE R | mnbspe DHEIFER & FIF &

Tt BEHROBRIBRIFI>V Tz, L’*.‘:,iﬂw"l}‘w‘ TROLRWLWA, 44 T
SREFHIKICRE L TH ¢ & MargiT URDLLTL 3 }\ﬂ‘rs{lﬁ“ Xk o)
B RS s e n 5 A o -BEASHILC
o, COXELON

BEREMILE e 3

Ll =1
T—L, | _“g
| ‘JJ TT

'J‘L“‘x"x‘wl“;&[xlf EEE———

Fig.2-23 s
B2 -2 3 i2R7e i, g. Schematic
VR il 7 — 7 Tk

SUTVE, 7Y R pb—2%
B TR LA g5 R & Hobe o
5 LTER DAL K O LBy
B L < M 255 5
CEBBHohG,

diagram of the apparatus for the
ultrasonic measure ment of water penetration

of paper sample

vhAEY
HAL.

-9800) IKAA LD )
EIEBB L. 77— 2 ORRHTIRT T 3 =

HEHRREOMIZE - /2 { BF } VEEEBMBEHRL 00 %, T
THIREGENLCTERINE LETRAPTVRE, T 0LBEAR0 %L
BEPH KD EM LA EHEPRSEVRAROEER T, Thidiict-Tr~n
BREBLD, RROBRBEOBBERMEMN0 LB 5L5 cluERBiiBE > 7 F 281,
CHREOBEF L - THAROEMEBELINZ LD TH S, - CHFHMSE
RO EE LCRBT Lt b,

3-1-1-4 Z0f

TIRHE DB ST 12 X REHFEE (WEHAB TR I DX -5 B) 2HWTiTL., R
AN LDFHEIR20=29. 4° DE— 7 %2FH Lo RBEHINL 9 LKRT S L-
DRLEEST A LR RO RE 3 4 E Bl e (WEBARMET]RS - 1000) 2HLT
Toto BIAKE, FREOHE R ENRNBEIETLRERBRELH A,

3-1-2 #RLER

3-1-2-1 HRBIEDORKEHE

HIR A O MR TR KA RECHER, K227, 1% Th-1. BHOMBIIRXE
Elific X 2 EHF T OMRR, RBEA V> 9 LA OYBEDE— 2 RSNk - 20T,
EREMLAGEHIATORLETZ L, B0 0% BRIV 9 LTH S %
Bo FRRABWEIRY 0 0 CORILBETIT» 725, MAL > 9 4128 2 5°CTREAL
ﬁw/vucﬁWTa S BIKFRIER I IT i34 4 O ERIAK S S 5. COBERIE

55 LHRBIAMER THRDORBY Voo 41344 8, oywmua

BEE7Y vy —RRTHR, ERVEBTFAMBOEORE. RTRHAEGm T2, B
DHRHEDCKHEHANSEL TOIRESBES N, RIRO I DEHEII XTI L2
BRIMTHELEALN D, TLXMERICLEIERATOBRCIE, PRI 0
0% WRBANLY 9 LTH - K313, 8% TH-1DT k15 (R 3E T 13 R
Ahnvsy ABEN1S5. Teg/m*Thb.

ChS 2 @HOTIRBRTHOZ Y 2 —RBERER2 — 2 4 IRT. EHHRIA
BRIMCTHBVREE T Y vy — R THIC T 2K B T 5 5. HIRIH S T4
TR I 1 BT £ CARDSE P T, TR OF AR I 3IE A LA
EHHRE 72 > TV a0 1 PR % T W R AR T HEC 1l ik s il & 05 £ 4
2607T, HMONPE~DRBREC > TOWHEWESMTLEH, RTIHKOWE I Chhs




REBTEMNERRELTYS b DD
DB SN, B
<\ < IR
DR FE %t 4

Fig.2-24 Water absorption of co cial coated Fig.2-25 Ultr

ed papers

RTHESY 2 b—5 BRLABIE LT, Lynes®™ #4202 y B AN 2
— Y 2 RBEF -T2 Bk ) no TaECit, KA T
E20cBET 205ty Tk, EEgEo REMSEME Lok 15V, &0

IMECD LS B LHTRRTRO 22t % RTbDTHBEMRLTWS,

L Ly 7K DBRUR 45 i \ili'J(H U# J!HH ELTHWABACREH S hT b, —#

wwwmwlm\n\ EVSRIEP IR Y KoM & LEhivd@it)ces 25,
K2-25@ Lo @0 AR THE e o B REE I OWFRIIK DRI ¥ »

<K &L\H<ﬂ!rm*:Kmi7vkr—AM0MWf%Mﬁﬂi:ﬁrW

MESHIOLHREE . TH 2 RRGHBIHR TH C. o8 f—HRT

Wi+ 38(kcsh 2 >"J'~u""lli"’flfl"*¥‘4’U*’“A&"' TW3BHE, ThizH

Wm*LmHﬁﬂ#ﬂ'\Mwmnu:msf"'~ WS BHEES 3L

TOROMEEH

ZXRTOTRE LS L Sh 3

BEALTRATE D4 2L A

ZRT

.7)2f>aﬂILf;¢
. 3 BEALSNE 23
SCTHL 'Wwww ] 5% CH D7 &K O R
K& i3 tEZLN S KT 0 BLIBTH UL LRI A BoTWBH, &

SR Aa

Ui IR Xt (i ?IV«*‘ Ltb%w%:m%“‘L’inﬂm,%I@%&EL
ThWw &&ER ;4‘»a!l1w«‘ SREFKRRERD DHETIRML 28, 7y 2 b —5
Citg 2 pb L K&RMEAS 3, Chiz KOWIRD X BREBHTHELS
bE7) =z ~A|n’ ‘.(.‘MM\« 2 Ky 2 2 EEE® 4 — N DR 5 o
IKIERSE d5 & - - ) 5A 5 - M i SR

50 % — ¥ ufﬁﬁtWWCu@MShétm.WWAi/t<f

30

st er“'v{u!

ﬂ!#""o\ AN IEE]
AR K I HeRd L Aol

3-1-2-2 BEHEROKRLEIZTHEANOKBREGY )

HEoXREL IV IbhENEVWIL—EERELTFROBILA
PHEERT. BIRRVLVFN K2 58/m*TH BEREOE &, FRE
M2 — 2 6iKRYT. BMERRMANV Y9 L0 Lo ThEp MM
EFRELC VTR, KAV 9AH20% 7 v— ORI HiEE =
FRENSGE LS 2LERONEH, 3 0% ETRIBEAEENBL(NL
ALY ADNIE LAdS - THEL
ZHH TV 7 v—OBBDIELNB &
E{nBEEAILND.

2%
»
3

e

CHEDFRVBRTHMIET Y 2 F—RHBETR-#ERER2 3iuffgmm%
THWATY 9 —HikEIE&ET 5 & KMo, 5 fﬁl)ﬁ# : 24T r&;l.iy’;}«ix&flé
ﬁfhwmﬁmmfﬁ4ﬂwhﬁbéggiﬂ5~fﬂU%ﬁ*lﬁmWW%mLFb
. CORHETORIGERESKEVW LT %L#rﬁumﬂin$éwwtffwﬁ
E*ﬁ/_,A,x &U»k<x%w‘;§uF
m@«@wum 150 & &Ik~ ORI O fi
S 20O RBROMEEZ 5035,
&mo%ﬁ&m@nw”u%wmﬁm' ’U/'—mm,ﬁwcg
EELTH 20T, BLH~DIRNA % L H DIKOBAL G it &
HVFmeTD$mWM#M anrlu(m$mOﬁmLm mﬂ%”?
DERICIRIN S N7 KD 2RI E COEASERATHERTHO
BRI L CROGTBIRY 20 7. — oM IEH V. 120, qi
w~0.Swmwmmw&MNMWOWK%W@Jtm4.H?mm %mgnﬁyﬂ
TREZEMIEREZRD 5 LRAAE TS 505, EHAPHEOE» S5, EORTH




bIFHE &[] U & 502 1 - F3E, % 1 0 D& 5 ITKBRINE D S B 1=
BRTEORERBIRD ¢ LELCh DA K > THEL 2 ER
BE-HLTwsEikBSHT

Table 2-10 Total pore volume of coating layer occupied
with water calculated from Bristow s curve.

Composition of pigment Pore volume
CaC0s/Clay in coating layer, ml/m®

20/80 4.81
30/70 5. 62
40/60 5.95
50/50 5 66
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Fig.2-29 Wetting time and attenuation changing

rate measured by ultrasonic method

Fig.2-28 Ultrasonic attenuation of handmade coated

papers vs. contact time
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Fig.2-31 Air rc
Fig.2-80 Thickness change by calendering
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Fig2-34 Ultrasonic attenuation curves of 5g/m?-~coated
embrana filter, Symbols are shown in Tabie 2-6.
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Fig.2-35 Ultrasonic attenuation curves of 14g/nr -coated
membrane filter. Symbols are shown in Table 2-9,
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Fig.2-36 Comparison of ultrasonic attenuation curve between
uncoated (P1) and coated (P2) polyester film.
Symbois are shown in Table 2-9.
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Composition of coating colors in pph for under-coating and
top-coating formulated for application by pilot coater

30 10 13
10 30 15

Table 2-11 Basepapers of handsheets with different
Sizing agents, sizing degrees, and coatings.

Sizing Alum, Retention Basis Sta
3 tockigt
Sample agent.  aid.  weight. sizing Table 2-14 Coated paper samples with different color,
wt. %X to pulp 9/n’? degree application order, and calendering condition.
sl o R, gree, sec.

Paper color® Coating weight.g/m” Calendering,
symbol Felt / Wire side kg/cm

0 3
0 3
0.2 3 ;
0.2 3 . . ==
0 1 5/6~1
0 1 5/6~1
S L 13/14~15
0 1 13/14~15
12~13/13
Pab-Ca25 13/14~15
Pbb-Ca25 13/14~15
Table 2-12 Composition of coating colors in pph PB-Ca25 12~13/13
for under-coating and top-coating. l;abfgag: :gﬂr:z
bb-Ca el
PB-Ca50 12~13/13

L
A

Color Clay  Calcium S8 Ibtarck
carbonate latex

S LPE Lt g Oy e -

Under 50 50 10 10 a) A or B is dependent on pigment composition.

1o n 30 12,5 2.5

Details are in Table 2-13.
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Fig.2-37 Ultrasonic attenuation curves of acidic sized basepaper (A) and neutral-sized
paper (B) with different sizing degrees. Symbols are shown in Table 2-11
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. e - “ & 5 ABERTH Fig.2-38 Ultrasonic attenuation curves of under-coated acidic-sized paper (A) and under-
s 7 7RIS & K & M 0 il % 41 (2[5 coated neutral-sized paper (B). Symbols are shown in Table 2-11
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Fig.2-39 Ultrasonic attenuation curves of double-coated acidic-sized paper (A) and double-
coated neutral-sized paper (B). Symbols are shown in Table 2-11
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Ultrasonic curves of uncalendered coated paper with
different colors and with different coating weight by
using pilot coater. Symbols are shown in Table 2-14.
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Table 2-15 Commercial coated paper samples for
ultrasonic method and printing test

Sample Paper Basis weight Stockigt sizing,

degree, sec.
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Fig.2-41 Ultrasonic curves of commercial coated papers. Symbols
are shown in Table 2-15.
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Subjective rating of print ma c
coated papers printed by 1 jor printing, cyan and
by 3-color printing, cyan, magenta, and yellow.
Higher values indicate better printability. Symbols
are shown in Table 2-15.
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Table 2-16 Preparation condit

ions of coated paper samples.

Basepaper
Coating color formulation :
Kaolin clay
Sodium polyacrylicaci
SB-latex
Solid content
Application method :
Drying method
Drying temperature :
Calendering :

Woodfree paper

100 parts

d 0.2 parts
Refer to table 2

50 wt. %

Manual bar-coating

Forced air drying

20, 80. 120, and 160TC
Uncalendered

HEL HEMBLTRAELTWEHIFT
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4




Table 2-17 Latex contents and drying conditions.

<No. 10 rod (a bar -uh lhrnnev wire wound)>
Drylng temperature | Latex cantents(pph)
and time 0
160°C . 3 min. |16 i
—120°C , 5 min. | 120 %
(a_bar 'nh vh:ctu wire wound)>
B [ 1A | 160-20%-16
j20°C , Smin. | | 120-20%-16
== 80-20%-16 |
| | 20-20%-16 |

SHATERAR
1-3 b5 THERRREABET -2

3-4-1-3 XBI/407FULRCLBAE

XMA (X-ray microanalysis) &@MEBFr— a2l khclBLAEEcHELL
FfhoMilahs XBox s vF—F@ERENEL. mm%mﬁhﬁﬁﬁ*$a
CO2RXMRBRENENORFIREFOFUEXMTH LD TRARZ FGHTI- LD RS

FEEET A2 FREMD, COHBEERTHRICIEA LB, BB R 50 %, Cetnar
”’nmmwwv47~w0m.ﬁL%&manLth®»m\mHG#MMﬁf
BT L 7o & fcKrishnagopalan™ Sid/¥4 ¥ ¥ —icS BREM W EEEHY I R
IYLEMMER B LI F7 9 7 ROBHRELF| B LEAfEIL, 2—F

127 h 7 —OEEARPLEREREY ., MTHOESHEONHISAsBEEER L1,

FHEXRORIMA I 2 v F—5HAN(EDS) &ikRs A (WDS) 2b 20, AKER
TiBEICHETE S E DS (Energy dispersive spectroscopy)ic & 33 %77 - o
FF579 720078 Vx vRECEAT 3 _EHSGRACA R I v a2 {iMEE S
e, BEHS™ olEickd . 4 BKUEIEA X 3 v AkBkOEK[ P Ic 6 BEHILLE X
SLTRIGEEA, EDSHERAL LTMEBE25 k V. BRINEBHIX 10 '°AT
ABMCBFE—L24T, RSO ABRXBOZ 2 ¥ — T 22 <7 F A5 %E
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Wi,
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HREDORBEEEERE T HMOER & L T, Lucas-WashburndXH» S 6305 L 5,
HMOFTEEME LRI TCLBEOETHEN S, COXTERAAEKBEAZE
LDREL 72,
DI’ RHAMOMILCEAS N B KROBTHREWIRI (745 F 5 —
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Table 2-158 Physical values of paper samples.

Sample Basis Coating Thickness., Smoothness,
symbol weight, g/m’  weight,g/mf un sec.

Base paper 64.2 LI 83.3 41.0
(Felt side)

g % i
160-22. 5% y Latex concentration

120-22. 5% \ X L
20-22. 5% RS

160-20%
120-20%
20-20%

160-17. 5%

120-17. 5% .6 } E

20-17. 5% Fig2-43 Eff

160-15% ot

120-15%

20-15% J)

160-20%-16

120-20%-16 : ; : y ERERORGIREERRT L. 57 9 7 RAAMICHES C GHWBE 6 0°C

80-20%-15 1 s ! DIBEH. 120 COBAELY bRTHEBEBLT LEZ S FHs Y

20-20%-16 ; : 1 { SinBe TOBMIR. B : SUDBA. 16
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PFELMBI LR SHMshTVAH, CORXBOBEDL

i > EE THIPN

3-4-2-2 BERETERHR
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Table 2-19 Peak intensity area of each energy dispersive k . 5 - 5 - 3 0 i
spectrum of charicteristic X-ray in eV-counts. MEZERELTH O FONH%K 2 -4 6-A,B.C.DIcRd . Hikizkilo
FEAE D SEHEEN S F <f~'A‘&i logR%

lnerny(av)/ _Sample symbol
i ent-Lline ‘170 20%-16 | 120- ;'ox 16 | 80-20%-16 | 20-20%-16 | {EBdV/dR % &
uu/ AIK 21734 1 23792 | 27148 nua
1752/ _SiK 23183 26865 28850 g G A ’ oW
4526/ TiKa | 1232 | 1 (R T xsos BT IR TR i- EHE o ‘
8919 OsL a 3062 3 | 2208 | 1159 = r it EE & Z L] [0 4 WHhicdv/dr 2 & 3
#iga 4 &

MU L7 ¥R T 2 KkBOKREE

R7 YA IRHONE

,qqlﬁl 7RED g, EHREE1 60

X
E{TNLUTORBETH YARE D

OHRNS 5, ot




.

2OEHTEBAHB L HOETEOF 7 B
> TINREBRBHEEN
3 nm ZRTEASMT

g—z_,ﬂ.-sgzmh; B 7S
BOWBRERFT 7

35747 28R

A 7v—23vTBIL

S5EAFRLTLGIEL

i BERI @
ZX*FANVLETD
- e ELT
20RFRICHET

¥iohd, g1t

» 7 R "X)\ﬂ TWw &L

7 \“d(l()i“‘t-}T'/7/>O§u
i%DTVRu:$ﬁW ETRIES
> LA COhERFEEERD S kS
PEAL TV BB TEL2EOF T4 R+ e0THD . BIELEL» SR1E
ETRBIC KA RNEMRBETVEVESL 3. Lo L, HURBOBERLT B3]
DPONR~LRBELTHLOT, XMATO#R» 52B 505 K ZBHED 7 7 »
7 2 DBHHiEEORBEEE CAERLEERITOTHS

PiR D ERICET

3L biB~T

Peak pore diameter in pore size distribution
of coating and basepaper layer in um.

Table 2-20

Sample
160-20%16 | 120-20%-16 | 80-20%-16 |
| Coating 0.0472 | 0.0395 0.0395 |

Basepaper .95 | 2.4 [ |

Cayer 20-20%-16
0.0395
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Key Pulp Line pressure, Pass, Oken type,
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P
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Lo Hardwood 0 . - — c SRTL— b ITHE
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Note: Temperature was constantly 60°C.

Table 3-2 Preparation conditions and smoothness of
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Pulp PFI mill counts, C.S. Freeness, Oken type . o 1 > LR UNEE AP X L. 5
revolution nl smoothness, sec. BELICHEF— 7 E2ERL . »M»l!i{uJ H&E/)wa AR B Z AT
s S raa e eae o NEEREHREF XM E T D LD BHIEZIT -7 C &2 EKT 5o 1 2 DBBHES
Sof twood 0 188 6. » iy b % o L 7=
Softwood 5000 667 44, £ 0arH S 1 0 AoWhsr % fIE L £

Softwood 10000 398 4.
Softwood 15000 204 20. 2-1-1-4 HEZ~Y FVRUBIHBORDS ;
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Table 3-3 Coating color formulation and coating weight

Key of color PO

Kaolin. pph
Calcium carbonate, pph
SB-latex, pph
Starch. pph
Solids. %

Coating weight. g/m
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Table 3-5 Differences between Oken type and PPS testers

Oken type Parker P-S
Clamping pressure (kgf/ca’) 1.0 5. 10, 20
Form of contact area Nine concentric annuli An annulus Slum wide
Result displayed Time when air flows(s) Mean gap(um)

B

Table 3-6 Comparison of theoreitical equation

Oken type (Bekk) | Parker P-5

BpuVval 12ubaQ
= —2" T e (3-5) G DL
nPar wap

Tw = Bekk smoothness Gs = mean gap

M = viscosity of air H = viscosity of air

0 = pore length b = distance through which air flows
Va = air volume across metering land

(i pressure drop Q = volume of air flowing in unit time
r = pore radius w = effective length of metering length
a

P= pressure drop across metering land

Ef At R 38 o0 PR
YT B0, R(3-5) 2ZRLCTri B&. S50 (Vo/Tw)
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Parker Print-Surf

Metal

Comparison of mo ng paths of
Parker Print-Surf and Oken type
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Table 4-1 Quantity t calculated from Ra values.

EFafdicizs- &+

Cut-off Woodfree paper Cast coated paper

wavelength, Ra, um Ra. um

t
Trace Nontrace Trace Nontrace

628 .518 . 421 496
. 486 . 386 4 . 281 . 369
. 359 L2 A . 281 . 308
244 . 093 . . 193 L 244
084 . 958 ‘ . 185 199
956 . 830 3 . 138 A
809 . 144 § 131 . 1587
114 . 100 ¢ . 128 . 151
. 653 . 657 [ . 126 . 146
593 . 619 . 585 ALY 2 141
. 530 . 569 c . 118 187
. 460 . 485 Y . 108 L 128
.389 .42 4 . 100 L 118
.348  0.379 . 095 L
.316 . 349 . 087 103
. 293 . 315 083 . 087
. 262 . 286 y . 076 . 081
234 . 258 4 . 072 . 086
L2001 . 236 . . 067 . 081
. 195 . 211 . . 063 076
178 . 200 . . 058 L 072
- 168 . 181 / . 053 . 069
. 154 L 175 . . 049 . 064
L 144 . 163 5 . 045 . 059
. 132 . 152 . . 042 . 055
. 125 142 g . 040 . 053
L114 . 132 5 . 038 . 081
. 108 127 g . 035 . 043
. 103 A2 4 . 035 047
. 097 . 115 A . 034 . 046
. 093 . 110 . . 033 . 045
.074 . 080
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Photo 4-2 Conventional secondary electron image(SEl) (A) and
topographic SEI (B) of uncoated woodfree paper surface.
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Fig.4-10 Three dimensional integrated image of lightweight coated paper surface. 3-1-1-1 BN
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Mat coated paper

Fig.4-11 Three dimensional integrated image of mat coated paper surface
Measured area is the same as that of Phot 4-4(A), (B). Fig.4-12 Three dimensional integrated image of coated paper surface.
Measured area is the same as that of Phot 4-5(A), (B).
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Cast coated paper

Fig.4-13 Three dimensional integrated image of cast coated paper surface.
Measured area is the same as that of Phot 4-6(A), (B).
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Table 4-2 Coating color formulation

Kaolin Sodium hexam-  SB- Starch Solids
Clay ethaphosphate latex

100pph 0. 4pph 10pph  Spph 50%
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Table 4-3 Calendering condition and Oken type smoothness

Level Pass, Tempera- Nip pressure, Smoothness,
times ture, T kgf/cm sec.

= 42
40 95
60 210
50 430
100 1000
147 1950
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Photo 4-7 Topographic SEI of surface of uncalendered coated paper CO(S)
and calendered one with highest intensity C5(S).

Photo 4-8 Topographic SEI of interface of uncalendered coated paper CO(l)
and calendered one with highest intensity C5(1).

S)« C5(S)
Fig.4-14 Three dimensional integrated image of surface of uncalendered
Rty B IR G ig. stace
coated paper CO(S) and calendered one (S).




Fig.4-15 Three dimensional integrated image of interface of uncalendered
coated paper CO(l) and calendered one C5(1).
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Table 4-4  Coating color formulation

Kaolin clay (UW-90) 100 pph
SB-latex (Polylac 144-16) 10 pph
Dispersant (Sodium hexamethaphosphate) 0.4 pph
Solids content 55 %
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Table 4-5 Coating weight and smoothness of basepaper and coated paper.

Sandpaper or plate #400  ¥600 #1000 #1500  PLATE

Basepaper smoothness, s 3 $ 5 LS 18.8
Coating weight, g/m2 & A = 1.8 12.3
Coated paper smoothness, s
(before calendering) 5 50.10 213 1150
Coated paper smoothness, s
(after calendering) 3500 3600° 3500
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Fig.4-23. Canterino average of coaling suface with decroase in cut-oft Fig4-24 Centerine average of coating/basepaper interface
wavelength calculated from topograshic SEM profies with dacrease in cut-off wavelength calculated from
stylus profile curves.
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Table 4-6  Coating color formulation (A).

Kaolin clay (UN-90)
SB-latex (Polylac 144-16)
Oxidized starch (Ace A)
Dispersant (T-40)

Solids content

Table 4-7  Coating color formulation

Kaolin clay (UW-90) pph
SB-latex (Polylac 144-16) pph
Dispersant (T-40) .1 pph
Solids content %

pH (prepared with ammonia solution) 3 " 7.28 8.71
Viscosity, cP (Brookfield) 3. 750 1000

Table 4-8  Coating color formulation (C).

Kaolin clay (UW-90)
SB-latex (T0-64)
Dispersant (T-40)
Solids content
~Polymers added to color described above
1. None(Latex only as binder)
2. Starch  3pph
3. CMC 0. 5pph
4. CMC 0.5pph & Glucose 3pph
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Schematics of preparation
for coating surfaces under
different drying condition
within one coated paper.
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Table 5-2 List of coated paper samples tested

Manually—coated paper

Basepaper: Commercial woodfree paper

Application method: Wire bar

Key of paper 1 2 3 4 5
Kaolin 30 40 50 60 7
Calcium carbonate 10 60 50 40 30
SB-latex 15 15 15 15 15
Sodium hexamethaphosphate 0.4 0.4 0.4 0.4 0.4
Solids content, % 50 50 50 50 50

Commercial coated paper

Mat coated paper, cast coated paper, and lightweight coated paper
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Table 5-3 Comparison of calculated pigments weight between gravimetry
and X-ray diffractometry for manually-coated papers.

Kaolin/Carbonate Kaolin Calcium carbonate

ratio Gravl(m)c(ry X-ray Gravimetry X-ray
9

(9) (s) (g)

30/70 0,0075 0.0051 L0174 0.0159
40/60 0.0215 0.0187 .0822 0.0321
50/50 0.0250 0.0193 . 0250 0.0248
60/40 0.0486 0.0451 .0324 0.0365
10/30 0.0487 0.0605 . 0209 0.0254
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Table 5-4 Quantitative analysis of pigment composition by X-ray
diffractometry for commercial coated papers compared
with that measured by XMA.

X-ray diffractometry XMA
Sample Side p . = _——— 3

igment weight, atio =3 - g3
W K/C/ T K/C G T

TRy MR
A LREL 7o
- oia A 3 Bl

B

12.2/4.3/n. 4. 14 HEM:
15.6/6.0/n.d. 12

17.3/8.5/0 61

Mat
coated paper
Cast

/
26 /
28 /
L 2 Fig.5-10 Energy dispersive spectrum of characteristic X-ray from
% 7Y 9 A bHE surface of treated coating of lightweight coated paper
4 LLTMA
roT, b ERTE 5
K: Kaolin C: Calcium Carbonate T: Talc B, BFOE— 7 HBRICLILDOTHKT
n.d.: not detectable =i not measured P . .

2.9/1.2/0.1 68
3.1/1.6/n. 4. 66

29
34

Lightweight
coatd paper

1 /

? /

1 /i
coated paper 2 16.0/6.17/0 0/ 30

1 /

2 /
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