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Abstract

Background and Objectives: Our country has been importing various kinds of wallpaper
from different countries for many years. With the increase of foreign exchange problems, the
local production of wallpaper and its self-sufficiency has been proposed as a suitable solution. On
the other hand, currently, domestic companies are producing paper from white waste paper, which
is not justified for use as printing and writing grades due to many problems. However, many
companies in the country are producing white grades from white waste paper, the use of which as
a base paper in the production of decorative paper or wall paper has not been scientifically
investigated. The purpose of this research is to study and investigate the possibility of producing
wall paper from recycled white paper produced in the country.

Methodology: The stages of this project were carried out in 6 separate and consecutive phases,
which include: 1) determining the quality characteristics of the papers; 2) preparation of coating
material formulation with starch as binder; 3) preparation of coating material formulation with
latex and starch as binder; 4) coating of papers with the prepared coating formulations ; 5) Coating
papers and non-woven fabric (Non-Woven) with polyvinyl chloride (PVC); 6) Application of
four-color printing on the selected samples of coated papers. For this purpose, first, samples of
papers produced by several Iranian companies were acquired and they were transferred to the
laboratory of Biosystems and Bioproducts of Shahid Beheshti University for coating and
performing the necessary treatments. In order to perform the mentioned treatment on the paper
samples, various chemical substances were used, including calcium carbonate powder, kaolin,
titanium oxide, corn starch, latex and PVVC powder. With this aim, coating solutions with different
percentage of solids were prepared steadily and with trial and error using various combinations
of these materials (with a total of 110 and 124 parts). Then, these coated solutions were added on
various domestic base papers (mostly recycled). Finally, the image of a flower was printed in four
colors on the most desirable coated papers.

Results: In determining the quality characteristics of base papers, including measurements of
water absorption, ash content, thickness, permeability to air, tensile strength, tear resistance index
and burst resistance index, two paper samples produced by two companies of Pardis Paper and
Tabriz paper were selected as the best and considering the amount of ash, Tabriz paper was
introduced as the base paper more suitable than other local papers. Further, after applying the
coating material, coated papers with a relatively favorable appearance and whiteness percentages


mailto:mmanzour27@gmail.com

Iranian Journal of Wood and Paper Science Research Vol. 39 No. (3) 182

of about 60 to 85 were obtained, and finally, based on the results, a significant relationship was
found between the increase in the solids percentage of the coated solutions and the whiteness
percentage of the coated paper. Also, after the printing operation on the selected samples, Rasha
Superkraft and Tabriz Kraft papers were introduced as the best samples. Also, the highest quality
of printing was reached with PVC on Pars white paper with 16% PVC, on whitetop Rasha with
28% PVC and on non-woven fabric (non-woven fabric) with 28% PVC compared to the weight
of the paper.

Conclusion: The conclusion of the results of this research are listed below:
A) The best solid percentage of coating solution (concentration of the mixture) was 41-46%.
b) The best combination of binder and pigment, equal to 100 + 12 + 12 = 124 parts and the ratio
of the dry weight of the coating mixture added to the dry weight of the base paper is equal to 12%.
¢) The highest whiteness obtained by adding calcium carbonate + titanium oxide + starch.
t) The most suitable concentration of starch that can be used in the coating solution is 15%.
¢) The best coating and uniform and good coating appearance was obtained on Rasha Superkraft
paper with the formula: kaolin + titanium oxide + latex with a whiteness of 77.7% and on Tabriz
kraft paper with the formula: kaolin + titanium oxide + latex, with a whiteness of 71.8%. If higher
whiteness is desired, using calcium carbonate instead of kaolin would give a better result.

Keywords: Coating, binder, pigment, PVC, printing, nonwoven.
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Table 1- Coating Conditions in the 1% step of the experiments

Fraction
Treatment Paper Type (5+5+100=110) Coating Col(z(l;/o(ioncentration
Binder Pigment
1-1 Rasha-129 Starch 15% Titan 40% Kaolin 40% 37.2
1-2 Tabriz-127 Starch 15% Titan 40% Kaolin 40% 37.2
1-3 Tabriz-127 Starch 15% Titan 40% Carbonate 40% 37.2
1-4 Tabriz-127 Starch 10% Titan 10% Kaolin 40% 314
1-5 Tabriz-127 Starch 10% Titan 10% Carbonate 40% 314
1-6 Tabriz-127 Starch 15% Titan 10% Kaolin 30% 26.5
1-7 Pars-75 Starch 10% Titan 10% Carbonate 30% 259
1-8 Tabriz-127 Starch 12% Titan 10% Kaolin 40% 32.2
1-9 Pardis-129 Starch 12% Titan 10% Carbonate 40% 322
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Table 2- Treatments Conditions and Quality Properties of Coated papers in the 2" Step

Treatment Paper Type Concentration Coating Color Concentration
of Pigments and Binders (%)
2-1 Tabriz-127 Latex 50% Titan 12% Carbonate 40% 33.2
2-2 Tabriz-127 Latex 50% Titan 12% Carbonate 40% 33.2
2-3 Tabriz-127 Starch 12% Titan 12% Carbonate 60% 33.8
2-4 Tabriz-127 Latex 50% Titan 12% Kaolin 60% 42.7
2-5 Rashasuper Latex 50% Titan 15% Carbonate 60% 46.1
2-6 Rashakratt Latex 50% Titan 15% Carbonate 60% 46.1
2-7 Rashariuting Latex 50% Titan 15% Carbonate 60% 46.1
2-8 Rashasuper Latex 50% Titan 12% Kaolin 60% 42.7
2-9 Rashasuper Starch 12% Titan 15% Carbonate 50% 41
2-10 Rashaxraft Starch 12% Titan 15% Carbonate 50% 41
2-11 Rashakratt Starch 15% _ Kaolin 40% 33.9
2-12 Rashasemikraft Starch 15% _ Carbonate 40% 33.9
2-13 Pardiskraft Starch 15% _ Carbonate 40% 33.9
2-14 Pardisriuting Starch 15% _ Carbonate 40% 33.9
2-15 Tabriz-127 Starch 12% Titan 15% Carbonate 50% 32.2
2-16 Tabriz-127 Starch 12% Titan 15% Carbonate 50% 314
2-17 Tabriz-127 Starch 12% Titan 15% Kaolin 40% 33.8
2-18 Tabriz-127 Starch 12% Titan 15% Kaolin 40% 37.2
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Table 3- Quality Properties of Base paper for Coating

Ash

Tensile

i Tear index
Paper  Grammage Water Content  Caliper Alr Strength mN.m2/ Burst
2 Absorption : Permeability (N/m) -m-g index
Type @) (g/m?) G0) - (microm) = gy (KPa.mig)
g CO MD CD MD e
Rasha 125 22.7 9.1 155 230 4397 46.07 1897 15.72 2.46
Tabriz 129 39.1 10.1 184 54 29.29 56.88 17.67 16.2 2.01
Pars 75 29.1 6 120 116 25.13 39.03 26.07 2553 2.20
Pardis 112 255 18 182 76 1898 87.61 17.14 19.46 2.65
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Table 4- Quality Properties of Coated Papers of the 1% Step

Coating Color Concentration

Whiteness after Coating

Treatment Paper Type (%) %)
11 Rasha-129 37.2 69
1-2 Tabriz-127 37.2 59
1-3 Tabriz-127 372 68
1-4 Tabriz-127 314 68
1-5 Tabriz-127 314 735
1-6 Tabriz-127 265 2.8
1-7 Pars-75 25.9 755
1-8 Tabriz-127 32.2 752
1-9 Pardis-129 32.2 85
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Table 5- Quality Properties of Coated Papers of the 2" Step

Treatment Paper Type Coating Color Concentration Smoothness  Caliper  Brightness Quality Appearance
(%) (micron) of Coated Paper

2-1 Tabriz-127 33.2 2.3 226 75.9 Good
2-2 Tabriz-127 33.2 3.1 234 78 Excellent
2-3 Tabriz-127 33.8 2.9 248 79.1 Bad
2-4 Tabriz-127 42.7 2.1 253 718 Good
2-5 Rashasuper 46.1 1.6 225 84.5 Good
2-6 Rashaxratt 46.1 14 219 824 Good
2-7 Rashariuting 46.1 1.6 266 81.5 Fairly Good
2-8 Rashasuper 42.7 1.7 226 71.7 Good
2-9 Rashasuper 41 1.1 278 84.4 Very Bad
2-10 Rashaxratt 41 1.7 259 80.3 Fairly Good
2-11 Rashaxratt 33.9 1.3 265 85.4 Bad
2-12 Rashasemikratt 33.9 1.1 253 85.5 Fairly Bad
2-13 Pardiskratt 33.9 2 283 84.1 Bad
2-14 Pardisriuting 33.9 1.2 266 88 Bad
2-15 Tabriz-127 322 - - 75.2 Good
2-16 Tabriz-127 314 - - 735 Good
2-17 Tabriz-127 33.8 2.1 253 71.8 Good
2-18 Tabriz-127 37.2 - - 68 Good

\\‘,uf;\A;\f_Mﬁ.;,,:uauwTwm%L?
)\J;;@a.&ig)&\lé\f,ﬂb,j\ﬂeéwvgj@)w
A sdnlie BB F Jous 50 &S e K BA

ol enssnl cbiEl YL coie ol

G wleus SAodwd 4 Jjb 02 R0 Sogo C:\.u Ge\S

ChsS g A0 533 8 ool S ol Wl



ol B2 lsiea s st s bdelS 5l eslind

\AY

fa}: dJ’JAJQ [ b_;.\.;‘ le.b.\.&[s e ﬁéhé}’}})w—f J_;Jq
Table6- Appearance and Quality Properties of the Best Coated papers in the 2" Step

Coating Color

Quality

Treatment Paper Type Concentration Sr(nngsmir:]e)ss (%?:;if;r:) Bri%&'s ;1 ess Appearance of
(%) Coated Paper
A Rashasuper 46.1 1.6 225 84.5 Good
B RashaLiner 46.1 1.4 219 824 Good
C Rashakrattiiner 41 1.7 259 80.3 Fairly Good
D Rashasuper 42.7 1.7 226 7.7 Good
E Tabriz127 33.2 3.1 234 78 Excellent
F Tabriz127 33.2 23 226 75.9 Good
G Pars 26 - - 75.5 Fairly Good
H Tabriz127 322 - - 75.2 Good
| Tabriz127 314 - - 73.5 Good
J Tabriz127 33.8 21 253 71.8 Good
K Tabriz127 37.2 - - 68 Good
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Figure 1 - Relation between Coating Solution (Solid %) and Brightness (%) of Coated paper
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Table 5- Four Colors Printing Quality on the Best Coated papers by pigments & Binders

Treatment Paper Type Brig(](t}ct)?ess Appearagggec;f Coated P(';icr)]attt(e?(jugg:))/e ?f

Rashasuper 84.5 Good Normal

B Rashaxraftliner 824 Good Normal

C Rashakrattliner 80.3 Fairly Good Normal

D Rashasuper 7.7 Good Excellent

E Tabriz127 78 Excellent Normal

F Tabriz127 75.9 Good Acceptable

j Tabriz127 71.8 Good Very Good

K Tabriz127 68 Good Good
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Figure2- The Best Quality Printing Samples on the Rasha Super kraft (on the right) and Tabriz Kraft Coated
papers (on the left)
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Table 6- Four Colors Printing Quality on the Optimum Papers Covered by PVC

Treatment Paper Type PVC PVC Print Quality
(9) (%)

3 Pars127 1.248 16 Excellent
5 Pars127 1.820 24 Good

7 Pars127 2.496 32 Very Good
9 Rashawnitetop 1.760 20 Very Good
10 Rashawnitetop 2.090 24 Good
11 Rashawnitetop 2.440 28 Excellent
16 Nonwoven 1.740 20 Good
18 Nonwoven 2.440 28 Excellent
20 Nonwoven 3.13 36 Very Good
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Figure3- The Best Quality Printing on the Rasha White-top (on the right), Pars White papers (in the middle) and
Nonwoven Covered by PVC (on the left)
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