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 Titanium dioxide loaded paper is highly specialized printing and packaging paper extensively used for wrapping 
of biscuits, breads and butter after printing and waxing. For this kind of specialty paper, it is necessary to 
develop both printing and packaging properties. Present study aims manufacturing of TDL poster from locally 
available hardwoods like, Eucalyptus treticornis with some proportion of Dendrocalamus strictus and saw mill 
waste of Pinus roxumberghi. These raw materials are mostly utilized in India in different proportions. The 
results of laboratory made TDL poster are very promising and interesting. The converted paper serves the 
purpose of end users.  
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Introduction  
 
 Titanium dioxide loaded paper is mostly opaque containing titanium dioxide as a pigment. This paper is made 
from chemical pulp in the basis weight range of 40±2.5 per cent and extensively used for wrapping of bread and 
biscuits after printing and waxing. TDL poster protects and preserves the goods and also makes the goods 
attractive for promoting sales, carrying information about the product and being practical to use. The product 
passes through many series like, transportation, distribution, and harsher atmospheric condition. Therefore, it is 
necessary to develop printing, wrapping, and barrier properties. In India, humidity varies to large extent from 
one part to another part of the country. Hence, the wrapper should be moisture proof, otherwise biscuit will loose 
their crispy nature. The moisture and temperature together will provide an atmosphere for the growth of fungi 
and in this manner it may spoil the product. The base paper is soft-sized and waxing after printing is carried out 
by passing it through a bath of paraffin wax having melting point 57 0C. 
 In order to develop TDL poster following are the most important properties to serve the purpose of biscuit and 
bread wrapper: 
⎯⎯⎯⎯ 
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• Formation should be uniform and free from shives, specks and dirt. No pin holes, blemishes, calendar 
cuts and dirt are required. 
• Often more important than ISO brightness in the product whiteness, which is a measure of how pale and 
of what shades the paper is received by the human eye. To improve the whiteness value, tinted dyes and optical 
whiteness are added to the paper making furnish. 
• Optical properties like, opacity and brightness are the most important properties. In this specialty paper 
optical properties after saturation with paraffin wax are the most important properties. TiO2 fillers due to its 
smaller particle size and spherical shape is added in to the paper making furnish to retain optical properties after 
saturation with paraffin wax. No retention should be used because it causes agglomeration of TiO2 particles and 
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air present in fibres and TiO2 particles escape and sheet become transparent. Paper maker’s alum serves the dual 
purpose as it not only act as mordant bur fixes the rosin molecules with cellulose. 
• Air porosity is the another important property and it can be developed by selecting optimum level of 
beating/refining so that paraffin wax easily penetrates in to the base during saturation stage 
• Air porosity is another important property as it is directly related to penetration of paraffin wax during 
saturation stage. On the other hand properties like, tear strength and bursting strength are required to serve the 
purpose of packaging for the specialty paper. Therefore, optimum beating/refining level is required to develop 
mechanical strength and air porosity. 
• Products containing starch, proteins and sweating agents are wrapped in bread or biscuits wrapper. 
Hence, it is necessary to treat pulp with fungicide which must be non-toxic like, Finor CWT- 302. It not only 
control slime formation in paper making process but checks the fungal growth. It also helps to reduce paper 
breaks during manufacturing process. 
 
 It is also observed that TDL poster becomes dull during saturation with paraffin wax. The present study aims to 
explore the possibility of manufacturing the improved quality of TDL poster of high brightness with improved 
shade. 
 
Experimental Methodology 
 
Pulp Characteristics— Bleached mill pulp of brightness 82.5 per cent (0PV) was collected from bleached filter 
of Star Paper Ltd, Saharanpur. The proximate composition of pine, bamboo, and eucalyptus in the pulp was in 
the ratio of 1:2.3:11. The pulp was beaten to 40 0SR in WEVERK valley beater. 
 
Stock Preparation and Sheet Making— Various non fibrous additives as, mentioned in Table 1, were added 
and their effect on laboratory made hand sheet with or without waxing was observed. Optimum quantity of 
various non-fibrous additives, as mentioned in Table 2, was added in order to develop TDL poster. Laboratory 
made hand sheet of 40 g/m2 were prepared on British sheet forming machine. The results of laboratory made 
hand sheet were compared with mill made TDL poster (Table 3). 
 
Microbial Colony Count Test— Pipettes, conical flasks, and Petri dishes and all glassware and distilled water 
were sterilized at 16 psi for 20 min in autoclave. After sterilization 9 mL of distilled water was added to a set of 
six test tubes. Now, 0.02 per cent of bio-dispersant (Finor CWT 302) was added to the stock prepared for the 
development of TDL poster. One mL of supernatant liquid from the stock was added to the first test tube (10-1 
dilution). One mL from first test tube was transferred to second test tube after shaking the contents of the first 
test tube well (10-2 dilution). In the similar manner 10-3, 10-4, 10-5 and 10-6 dilutions were prepared. Now one mL 
each from the test tube having dilutions of 10-4, 10-5 and 10-6 was transferred to each Petri dishes containing 
medium for the growth of fungi and bacteria. Medium containing 0.2 per cent of glucose, tryptan, and yeast 
extract and 0.5 per cent of agar agar was dissolved in 100 mL distilled water. After heating the contents cool the 
clear solution to approximately 45 0C and added to it to the Petri dishes. After swirling the Petri dishes in order 
to mix medium with water sample incubated the Petri dishes at 37 0C for 48 hrs in an inverted position. In the 
similar way one control was prepared in order to observe the effect of Finor CWT-302. The number of colonies 
developed on each Petri dish for bacteria and fungi were counted separately after incubation period of 48 hr. The 
results are reported in Table 4.  
 
Results and Discussion 
 
 Table 1 shows the effect of various nonfibrous additives on optical properties of laboratory made hand sheets. It 
is observed that two kg/t of optical whitener, 10 kg/t of fortified rosin and 55 kg/t of ferric alum does not cause 
blackening of TDL poster hand sheet after waxing. Addition of 0.20 kg/t of methyl violet dye to the stock 
containing above mentioned non-fibrous additives, imparts the desired shade without blackening after waxing. 
The shade of laboratory made hand sheet in the absence of optical whitener and the presence of other non-
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fibrous additives, as mentioned at Sl No 3 of Table 1, becomes dull and yellowish in colour. The addition of 40 
and 30 kg/T of TiO2 and soap stone powder respectively with other non-fibrous additives as mentioned at Sl No 
4 of Table 1, improve the brightness to 82.4 0PV but yellowness appears after waxing. The addition of 2 kg/t of 
optical whitener with other non-fibrous additives, as mentioned at Sl No 5 of Table 1, reduce the yellowness 
after waxing and improves the shade of laboratory made TDL poster. Further, addition 0.3 kg/t of methyl violet 
with other additives as mentioned at Sl No 6 of Table1, improves the fastness of the shade but yellowness after 
waxing dull the shade. The increased dose of optical whitener, i.e., from 2 to 3kg/t (as at Sl No 7 of Table 1) is 
able to abolish the yellowness of laboratory made hand sheet after waxing. Tinting of 0.36 kg/t of methyl violet 
with other non-fibrous additives as mentioned at Sl No 8 of Table 1, matches the shade and no yellowness is 
observed after waxing. 0.20 per cent bio-dispersant dosing (Finor CWT-302) diminishes the growth of bacteria 
and fungi without affecting the shade and brightness of laboratory made hand sheet adversely. 
 
 Table 2 shows the optimized dose of non-fibrous additives for bleached pulp of brightness 82.5 per cent having 
pine, bamboo and eucalyptus in the ratio of 1:2.3:11. 20 kg/t of fortified rosin were found suitable for soft sizing. 
30 kg/t of soap stone, 40 kg/t of TiO2 is able to retain brightness after waxing with paraffin wax. 12 kg/t of 
sulphuric acid and 55 kg/t of ferric alum are able to entrap small TiO2 particles without much agglomeration and 
maintain 6.0 pH for soft sizing. Other non-fibrous additives like 0.35 kg/t of methyl violet to impart desired 
shade, 3.0 kg/t of optical whitener to abolish sheet yellowing without blackening after waxing, 4.0 kg/t of 
surfactants to prevent sheet blemishes and 0.20 per cent of bio-dispersant (Finor CWT-302) to check the growth 
of fungi and bacteria were found optimum for the development TDL poster. 
 
 Table 3 shows the comparison of laboratory made hand sheets with mill made TDL poster. It is observed that 
ash content in laboratory made paper resembles with TDL poster of mill B. Whereas in mill A it is 50 per cent 
more than the laboratory made hand sheet. It affects the burst index of TDL poster of mill A where it reduces to 
1.83 kPam2/g compared to 3.0 kPam2/g for laboratory made hand sheet. All other properties like, hot water pH 
and air porosity of laboratory made hand sheet resemble with mill made paper. Opacity of mill made paper (mill 
A) is lower, i.e.,77 0PV compared to poster paper of mill B and lab made hand sheet. The average tear index of 
TDL poster of mill B is on higher side, i.e., 5.14 mNm2/g compared to TDL poster of mill A and laboratory 
made hand sheet. 
 
 Table 4 shows the impacts of bio-dispersant on bacterial and fungal growth in furnish of TDL poster. It is 
observed that in absence of Finor CWT 302 the number of bacterial colony counts were 2.46 X 106 with 
excessive fungal growth. 0.20 per cent dosing of Finor CWT 302 reduces the bacterial colony counts to 3 X 104 
without any fungal growth. Due to non-toxic nature of this bio dispersant, it can be used as a wrapper of biscuits 
and breads. 
 
Conclusions 
 
(i) Bleached pulp of brightness 82.5 per cent having pine, bamboo and eucalyptus in the ratio of 1:2.3:11 
can be optimum blend ratio for the development of TDL poster. 
(ii) 3 kg/t of optical brightener, 10 kg/t of fortified rosin, 55 kg/T of ferric alum, 44 kg/t of TiO2, 30 kg/t of 
SS powder and 0.35 kg/t of methyl violet may be taken as optimum dose to retain brightness and desired shade 
after waxing without any yellowing and blackening of TDL poster. 
(iii) 4 kg/t of surfactant was able to abolish blemishes and pin holes in the sheet. 
(iv) 4 kg/t of gum is suitable to attain required bursting index.  
(v) 0.20 kg/t of Finor CW 302 dosing was effective to check bacterial and fungal growth. It serves dual 
purpose for the development of TDL poster. On one hand, it can be used as fungicide and on the other hand by 
reducing the bacterial colony counts it reduces the paper breaks and improves the run ability of paper machine. 
(vi) Laboratory made TDL poster serves the purpose of end users.  
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Sl 
no
. 

Particulars Quantity Results Interference 

1 Optical brighteners 
Fortified rosin 
Ferric alum 

02 kg/t 
10 kg/t 
55 kg/t t 

• No blackening was 
observed after waxing 

— 

2 Optical brighteners 
Fortified rosin 
Ferric alum 
Methyl violet 

02 kg/t 
10 kg/t 
55 kg/t 
0.20 kg/t 

• No blackening was 
observed after waxing in 
presence of methyl violet 

• Methyl violet dye imparts 
desired shade without any adverse 
effect 

3 Methyl violet 
Fortified rosin 
Ferric alum 

0.20 kg/t 
10 kg/t 
55 kg/t 

• Dull shade and no 
blackening appears after 
waxing 

• In absence of optical 
brightener shade becomes dull and 
yellowish in colour  
• Shade in sl no 1,2 and 3 is 
almost similar 

4 S S powder 
TiO2 
Fortified rosin 
Ferric alum 
Methyl violet 

30 kg/t 
40 kg/t 
10 kg/t 
55 kg/t 
0.20 kg/t 

• Yellowness after 
waxing in Sl No 4 

— 

5 Optical brighteners 
S S powder 
TiO2 
Fortified rosin 
Ferric alum 
Methyl violet 

02 kg/t 
30 kg/t 
40 kg/t 
10 kg/t 
55 kg/t 
0.2 kg/t 

• Yellowness after 
waxing is more compared 
to Sl No. 4 

• Optical brighteners is able to 
abolish yellowness after waxing 
and improves the shade of TDL 
poster with brightness 82.4 0PV 

6 Optical brighteners 
Fortified rosin 
Ferric alum 
TiO2 
SS powder 
Methyl violet 

02 kg/t 
10 kg/t 
55 kg/t 
40 kg/t 
30 kg/t 
0.30 kg/t 

• Fastness of the shade 
after waxing is better 
compared to Sl No. 5 

• 0.30 kg/t methyl violet may be 
taken optimum dose for tinting 

7 Optical brighteners 
Fortified rosin 
Ferric alum 
TiO2 
Methyl violet 

03 kg/t 
10 kg/t 
55 kg/t 
40 kg/t 
0.30 kg/t 

• Brightness improves to 
83.0 per cent but shade 
slightly deviates from the 
standard 
• No yellowness 

• 3 kg/t optical brighteners may 
be taken as an optimum dose 

8 Optical brighteners 
Fortified rosin 
Ferric alum 
TiO2 
SS powder 
Methyl violet 

03 kg/t 
10 kg/t 
55 kg/t 
40 kg/t 
20 kg/t 
0.35 kg/t 

• Brightness improves to 
83.0 per cent with 
improvement in shade  
 fast ness  
• No yellowness 

• Methyl violet 0.35 kg/t and SS 
powder 30 kg/T may be taken as 
an optimum value 

9 Optical brighteners 
Fortified rosin 
Ferric alum 
TiO2 
SS powder 

03 kg/t 
10 kg/t 
55 kg/t 
40 kg/t 
20 kg/t 

• Brightness improves to 
83.0 per cent with 
improvement in shade fast 
ness  
• No yellowness 

•  May be taken as an optimum 
value to destroy fungi and slime 
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Methyl violet 
Finor CW 302 

0.35 kg/t 
0.20 per 
cent 

• No fungal growth 
• No slime growth 

  
 
 
 
 
 
 
 
  
 
Table 2— Composition of non-fibrous additives for TDL poster 
 
Sl 
No
. 

Chemicals Quantity 
kg/t 

Purpose of addition 

1 Fortified rosin 20.0 To develop water repellency property (soft sizing) 
2 Alum ferric (on solid basis) 55.0 Added as retention aid as well as anchoring agent 
3 Sulphuric acid 12.0 To maintain pH 6.5 
4 Gum 4.0 To improve internal bonding strength 
5 Surfactants 4.0 To abolish blemishes and foam 
6 TiO2 40.0 To retain opacity after waxing 
7 Soapstone powder 30.0 Added to develop optical properties and it is partially 

replaced with TiO2 for cost reduction 
8 Optical whitener 3.0 To improve whiteness of paper 
9 Methyl violet 0.35 To impart desired shade 
10 Finor-302  Non toxic agent to check fungal growth and slime 

 
 
 
 
 
 
 
Table 3— Comparison of results of laboratory made hand sheet with mill made TDL 
poster 
 

Mill made TDL poster Sl 
No
. 

Parameters Lab-made 
hand sheet Mill A Mill B 

 
1 

 
Substance, g/m2 

 
39 

 
40 

 
40 

2 Ash, per cent 3.6 5.4 3.1 
3 Bursting strength, kg/cm2 1.2 0.75 0.75 
4 Burst index, kPam2/g 3.0 1.83 1.83 
5 Tear index, mNm2/g MD 

 CD 
 Avg 

— 
— 
4.2 

3.62 
4.60 
4.11 

4.90 
5.39 
5.14 

6 Air porosity (Gurley) 16 15 12 
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s/100 cc 
7 Brightness, percent (0PV) 81.6 77 81 
8 Opacity, per cent 84.5 86.5 81.8 
9 Hot water pH 6.02 6.63 5.12 

 
 
 
 
 
 
 
Table 4— Impact of bio dispersant (Finor CWT 302*) 
on  
 bacterial and fungal growth 
 

Bacterial colony counts Sl 
No
. 

104 105 106 Average 
Fungal growth 

1 3 0 0 3 X 104 
2* 39 20 5 2.47 X 

106 

No fungal 
growth 

** = 0.20 per cent dosing 
* = control sample 
 
 

 

 

 

 

 

 

 

 

 


