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Effect of Pigment Synergy on Properties of Coated Decorative Base Paper

ZHANG Ming-zhi, ZHANG Zheng-jian, WANG Man-kang, HUANG Ru-quan,
ZHANG Qi-lian, ZHAO Yan-lin
(Tianjin University of Science & Technology, Tianjin 300222, China)

ABSTRACT: The work aims to study the effect of pigment synergy on the decorative base paper, so as to improve the
paper surface structure and optimize its physical properties. Decorative base paper was made with mixed pulp of fine
hardwood and softwood (bone-dry ratio: 4 : 1) which was beaten to freeness of 38° . Filler of TiO,, PAM, PAE, alumi-
num sulfate and other compositions was added as well. Surface coating was prepared by the adhesives of PVA and cationic
starch and added with distilled water, pigment (TiO, collaborated with Al,0;, Clay, Al,SiOs and SiO, respectively), dis-
persant, defoaming agent, lubricant and water-retaining agent. Decorative paper was coated and press polished with coat-
ing machine and calendar and then the pressing plate was dipped. Printing was conducted with the gravure to explore the
effect of compound paint coating on coating structure and printability of base paper. Addition of certain SiO, in synergis-

tic modification was conducive to effective and uniform coating of paper surface and small pigment particles could be
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observed. In such case, good and tight coating structure was formed. After the decorative base paper was added with SiO,

in synergic modification, the water absorption, smoothness, dry tensile strength and wet tensile strength were improved by

135%, 130%, 175% and 160% respectively. In the aspect of printability, decorative base paper coated with SiO, added in

pigment synergistic modification showed good acceptance in relatively thinner coating, so that printing ink could be ab-

sorbed and fixed well. Moreover, dot enlargement could be controlled and the reproduction of overall tone was enlarged.

Pigment synergistic modification added with SiO, can help to improve the physical properties and printability of decora-

tive base paper.

KEY WORDS: pigment synergistic effect; decorative base paper; coating; coating structure; printability
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Tab.1 The portion of pigment the solid content and pH
value of coatings

ikt 5 WRE S R/% pHIE
Ti0,(201) 100 35.75 8.70
TiO»(201)+ALO;  75+25 36.32 9.03
TiO»(201)+Clay  75+25 35.68 8.96
TiO5(201)+ALSIOs  75+25 34.10 8.65

TiO,(201) +Si0,  75+25 30.16 9.00
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Fig.1 The SEM image of coating decorative base paper
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Fig.2 The SEM image of coating decorative base paper
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Tab.2 The Ci and Ct value of coating decorative base paper

il io/% te/s

B 93.1 1.09

TiO, (201) 84.0 3.33
TiO, (201 ) +Clay 79.6 3.70
TiO, (201 ) +AlLO; 61.3 3.90
TiO, (201 ) + SiO, 28.6 3.60
TiO, (201 ) +AL,SiOs 51.3 4.10
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Tab.3 The physical properties of decorative base paper on different pigments

Bl Mz 7K =5 B /mm B /(grem™) THORRE/(KN-m™) BB IR E/(KN-m™)
JL 4R 20 77 2.15 0.43
TiO, (201) 26.5 122 6.09 1.10
TiO, (201 ) +Clay 38.5 120 5.96 1.29
TiO, (201 ) +AlL0; 39 83 5.75 1.24
TiO, (201) + SiO, 47 178 5.92 1.12
TiO, (201 ) +Al,Si0s 43 130 6.12 1.04

M 4 ATRITEM i () N4 fl B IR AL Bl 8/ s HUGRBURHAS B 2540 R 52 )

KN TiO2(201) 5 ALSiOs, ALOs Fha] A HI TR kL
TRAT T M IRAG, B/ TiO(201) 5 SiO,,
Clay D[R] SCHEAE FERRHR AR T BB R 48, RIR TR
SO R N A 7 N NI 117
TiO2(201)FA 2 {53 Vs b 422 fih 1 A8 Al A0 o T 4 22 fih )
A AZ R 5 N ALBR K, AN R 2
BiE, BHRYE SEM RIFERMFFEMIE. BES SiO,
BRI FIVE FHRE ST, 2 Al 1 12 b 4K 38 3% 11 1% (] 44
TR, HJm FREIR 5K . 454 SEM - 40 Hr T il
RO IR AR Ja AUk R T 3O0 M, AR T s RE

LB Rk, BERS AR ) DU R 2 S0 HofE O &
R4 TERMEGRE 1.3s AEhSEMA

Tab.4 The dynamic contact angle of different coating base paper in 1.3 s

il Clay J-RISURLZ5 A8 AN F Tl B2 OB R R 221835
(A e fioh AR AR AR IR /N ALOs A1 AL SiOs 1] fE
T HBUBHBURLAT 8 2 19 L R T AR AR T g, A F)
T A B SV, DR 0kt B T 2 fh 7ok 55 B LT P A%
B2, K AEAMA K, TiO,201)5 SiO, Bk
Rk PERS TR AL, HF Si0, ZALERE M A Bk iz
/NRERE T8 0 S SR AR K R T AN I ) O FLBR , R+
14 JE 70 0 A% 7k PN EROE 38 50 1 TR 45 4 R 4 )
BASLIEN T, dKR A RIFnyHEs2 M, FI TR
Az Ak AR, AT 25 A I, 4 R 2 D
¥R

. A 8] /s
0.23 0.39 0.59 0.63 0.73 0.89 0.99 1.02 1.12 1.29
B4 54.8 54 53.6 53.3 52.9 52.5 52.2 51.9 48.7 46.1
TiO, (201) 76.5 74.6 71.6 69.8 68.7 68.1 67.6 66.8 64.2 61.5
TiO, (201 ) +Clay  66.9 66.7 66.5 65.8 65.3 64.9 61.3 60.9 59.5 57.1
TiO, (201 ) +ALO;  72.3 71.4 70.5 68.5 67.2 64.1 62.1 61.3 58.4 54.2
TiO, (201) +Si0,  56.7 54.6 53.8 52.7 51.2 50.8 50.1 49.4 47.6 45.8
TiO,( 201 )+ALSiOs  79.1 78.6 71.6 76.2 74.9 72.5 68.9 64.2 61.5 58.4
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Tab.5 The color density value of gravure printing on coating decorative base paper
Fea gt P 7 /um
11 14 17 20 24 26 29 30 31 33
C 0.25 0.7 0.92 0.98 1.02 1.04 1.07 1.08 1.09 1.11
JR 4R M 0.24 0.55 0.78 0.94 1.09 1.12 1.20 1.21 1.22 1.25
Y 0.2 0.52 0.79 0.95 1.10 1.13 1.19 1.21 1.23 1.25
C 0.24 0.70 0.92 1.03 1.08 1.13 1.15 1.16 1.17 1.21
TiO, (201 ) M 0.16 0.42 0.72 0.88 1.15 1.21 1.25 1.29 1.30 1.32
Y 0.14 0.43 0.69 0.93 1.11 1.16 1.18 1.19 1.20 1.22
C 0.20 0.36 0.56 0.83 1.08 1.19 1.20 1.22 1.23 1.24
TiO, (201 ) +Clay M 0.12 0.26 0.41 0.64 0.88 1.00 1.07 1.10 1.16 1.19
Y 0.15 0.34 0.53 0.76 0.96 1.03 1.09 1.13 1.15 1.16
C 0.17 0.38 0.59 0.75 0.92 1.05 1.07 1.08 1.09 1.11
TiO, (201 ) +AlL,O; M 0.11 0.24 0.35 0.59 0.88 0.96 1.11 1.13 1.15 1.21
Y 0.17 0.37 0.61 0.88 1.05 1.10 1.14 1.16 1.17 1.18
C 0.19 0.48 0.76 0.93 1.14 1.19 1.21 1.22 1.23 1.25
TiO, (201 ) +Si0, M 0.11 0.21 0.36 0.48 0.73 0.85 0.97 1.05 1.12 1.13
Y 0.21 0.45 0.66 0.87 1.06 1.15 1.23 1.26 1.27 1.29
C 0.24 0.50 0.76 0.95 1.05 1.12 1.16 1.17 1.2 1.26
TiO, (201 )

FALSIO: M 0.15 0.30 0.52 0.70 0.92 0.98 1.17 1.18 1.23 1.29
Y 0.15 0.34 0.52 0.74 0.99 1.08 1.13 1.17 1.19 1.22
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SEMERET 7%~ 131%, THkmERE T
167.5% ~ 185%, MHUIKMRER R T 140% ~ 200%.
FEGURHM E] et R R — 2 2 Si0, Bikk, A
FUREHE AR, AR 4Gk R e IR R SR
FERE L 2N 4/ BURHBURL , 485K R 2 58 il R 4T
BHNIRIZEA , e iR B MEN, oK & B
PFET 135%, FIFEERS T 130%, ThrskamEiE [
T 175%, MBhiiksR R T 160%, BRI T H
BRI RIME R, 02 s T R IR AR B B
TEENRIERE T T, U Si0; 150844 A 2 4 S 48 7
XN 2R PR EBA RS @
Z WS, A B B R 7 A8 Y [ W, B0
RO R HLHR v B B 8 A I L

w
—_

EE RS

X F i, FHCTLRE, T ook, ] ) 2 o 4 i 4
BRI, HE AT, 2011, 18(1): 4—7.

LIU Rui-nuo, TIAN Wei-guo, DING Wu-bin. Current
Situation of the Decor Paper Industry and Its Domestic
Market[J]. China Wood-Based Panels, 2011, 18(1):
4—17.

i, kBT, B, SF. R AL R AR 226
AT WOEICTE M ()], A Toll, 2014, 28(5): 32—
35.

YANG Zhong, ZHANG Mao-mao, LYU Bin, et al.
Visible Spectroscopy Analysis on Surface Visual Cha-
racteristics of Decorative Paper[J]. China Wood Indus-
try, 2014, 28(5): 32—35.

KANDELBAUER A, PETEK P, MEDVED 8, et al. On
the Performance of a Melamine-urea-formaldehyde
Resin for Decorative Paper Coatings[J]. European
Journal of Wood and Wood Products, 2010, 68(1):
63—75.

e, BT R, SO, 55 [ AR I R AR K i
TN 38 M A7l B9 i R B[], RS ARAL AT 5T, 2014,
27(3): 64—066.

FU Ji-lei, WANG Guang-sen, GUO Ming-hui, et al.



+ 158 -

(R

2016 4F 12 A

[10]

[11]

Prospect of Impregnated Decorative Paper and Surface
Decorated Wood-based Panels Industry in China[J].
World Forestry Research, 2014, 27(3): 64—066.

S, Bhafh, T, % WATRERR A 7 R AL
HI R HIBESE D). AR 5EOR, 2008, 27(5): 27—
31.

WU Yan, YAO Jin-wu, YU Hao, et al. Application of
Ultra-fine Aluminum Silicatein Decorative Base Paper
Manufacture[J]. Paper Science & Technology, 2008,
27(5): 27—31.

A, R, dKIE(E, S FRI0AL I R A
ARENRIEE PERI BTSR[], A Tl 2014, 28(4): 13—16.
HAN Yu-tong, XU Jian-feng, ZHANG Zheng-jian, et
al. Effect of Surface Treatment on Printability Im-
provement of Decorative Paper[J]. China Wood Indus-
try, 2014, 28(4): 13—16

Tt e AR A b B AR AL SRR T ST (D).

Kt REBHE R, 2009.

WANG Liang. Study on Wet End Chemistry Characte-
ristics in Making Decorative Base Paper[D]. Tianjin:
Tianjin University of Science & Technology, 2009.
DUTT D, JAIN R K, MAHESHWARI A, et al. Cost
Reduction Studies Of Decorative Laminates[J]. Biore-
sources, 2011, 6(2): 1495—1504.

SHEN J, SONG Z Q, QIAN X R, et al. Modification of
Papermaking Grade Fillers: a Brief Review[J]. Biore-
sources, 2009, 4(3): 1190—1209.

MR, RMEEE, #dik, . BHE TIER it Tio,
BB A T AR 2 [7]. w 4CRk# 54K, 2015,
34(1): 20—23.

CHEN Fu-shan, SONG Peng-yao, CHANG Jian-dong,
et al. Effect of Cationic Starch Modified TiO, on
Properties of Decorative Paper[J].
Technology, 2015, 34(1): 20—23.
FAN Hui-ming, WANG Dao-xuan, BAI Wen-rui, et al.
Starch-sodium Stearate Complex Modified PCC Fillers
and Its Application in Papermaking[J]. Bioresources,
2012, 3(7): 3317—3326.

Paper Science &

[12]

[13]

[14]

[15]

[16]

[17]

TR, Jp¥, THRZE FMIEAN AR /N
70 T2 TG 20 T A TR ) o) 2 B SRAE (D). Mol B2, 2015
51(3): 116—123.

XU lJian-feng, LONG Ling, YU Jia-hao. Preparation
and Characterization of Self-emulsifying Styrene
Acrylate Emulsion Used as Surface-Treatment Agent
for Decorative Base Paper[J]. Scientia Silave Sinicae,
2015, 51(3): 116—123.

NG, SRIEAE. ZJR TR A A A0 Sk 4R AR 4R A F 5
[J]. f2E T, 2016, 37(7): 151—156.

SUN Yi, ZHANG Zheng-jian. Manufacture of Photo-
graphic Paper Based on Multilayer Coated Rich Min-
eral Paper[J].
151—156.
ZHAO Y L, KIM D, WHITE D. Developing a New
Paradigm Forlinerboard Fillers[J]. Tappi J, 2008, 7(3):
3—7.

R, WA, AORNE, AF. BORMAS IR B R HE X
URATARGKIERERZ WA BETE (], AR 550K, 2016,
35(1): 20—26.

YUAN Yue, YAO Shuang-quan, NIU Fen-jie, et al.
Study on Effect of Additives on Properties of Coated
Paper[J]. Paper Science and Technology, 2016, 35(1):
20—26.

Tk, WM, PMNELE. Si0,-TiO, B A BURHE R kL
B BT, Wkl Tk, 2015, 45(11): 60—64.
DING Hao, CUI Cheng-lin, SUN Si-jia. Study on Ap-
plication of SiO,-TiO, Composite Pigment in Coat-
ings[J]. Paint & Coatings Industry, 2016, 35(1): 20—
26.

KA, PR, B 0. WEERSTENARIR 2 h AR I L
X R YT HOE E R R (D). Hh G 4R i, 2015,
30(1): 32—35.

ZHANG Yan, CHEN Jie, CAO Yun-feng. Impact of
Binder Composition of Coatings on Ink Diffusion and

Packaging Engineering, 2016, 37(7):

Permeation in Inkjet Paper[J]. Transactions of China
Pulp and Paper, 2015, 30(1): 32—35.



