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Abstract 
his research was aimed at producing 

erasable ink from locally sourced charcoal 

that can compete favourably with available 

commercially made white board marker ink. The ink 

was produced by mixing gum Arabic, ethanol, 

charcoal, deionised water and phenolphthalein 

thoroughly and heating the mixture to 60 0C. The 

ink was then cooled and strained using a filter cloth. 

Two different ink formulations A and B were 

produced and subjected to physiochemical analysis 

to ensure that it conformed to standard. The results 

obtained were pH (5.5 2.2, and 4.3), viscosity 

(0.001147Ns/m2, 0.00095 

Ns/m2, 0.003013 and 

0.00924Ns/m2) and drying 

time (2.21 sec., 2.21sec., 

9.04sec, and 15.46sec) 

respectively for samples A, 

and B. Samples A  had the 

best properties regarding 

drying time, viscosity, 

eligibility and erasability. 

The concentration of the 

various elements present 

in the ink is comparable 

with that of the standard 

ink available in the 

market.

 

INTRODUCTION 
nk is a liquid or paste that contains pigment or dyes and is used to colour a 

surface to produce an image, text or design. Ink is also use for drawing or 

writing with a pen, brush or quill. Thick inks in paste form are used extensively 

in letter press and lithographic printing (Baker RW 2000). 
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White board markers have certain advantages over chalk. Thus they are 
unaffected by water, they can be used on a board by applying less pressure, they 
erase more easily than chalk, they are cleaner to use than chalk due to the absence 
of chalk dust, white board markers are healthier to the user than chalk because 
chalk dust can be hazardous when inhaled(Zhang and Chuan, 2018). 
So many institutions are making the switch from chalkboards to whiteboards, 
therefore the demand for dry erase markers have increased (Akintayo, E. T. and 
Bayer, E. 2002). 
Akande and Nwosibe (2012), clearly stated that producing the ink locally but using 
synthetic materials that are imported is expensive; hence a need has arisen to 
replace the materials used in production with locally sourced ones and thus reduce 
the overall cost of production 

 
PROCEDURE 
A few lumps of gum Arabic were dissolved in a small amount of deionised water 
to form a viscous liquid. 4.5 g of dye was measured using a weighing balance and 
poured into a beaker containing 20ml of deionised water to form a solution 40ml 
of ethanol was measured using a measuring cylinder and added to the solution in 
a mixer. The solution was stirred to achieve a homogeneous solution. 5ml of 
humidified gum Arabic and 2ml of phenolphthalein was added to the mixture and 
stirred. The resulting mixture was heated to 600c using a heating mantle for three 
minutes while stirring to aid proper reaction mixture and achieve homogeneity. 
The ink solution was cooled and strained using a filter cloth to remove un-
dissolved charcoal particles. 0.30g of magnesium sulphate was measured using a 
weighing balance and added to 30ml of the ink to serve as a drying agent. The 
resulting ink then was subjected to physicochemical analysis and quality 
assessment tests to ensure that it conformed to standard. 
 
Viscosity 
The ink should flow easily and not clog the marker tip. Ideally, ink should have 
maximum colour strength at minimum velocity. The time of flow was measured 
using a flow cup and a stopwatch. A volume of water was allowed to flow freely 
from a flow cup and the time was noted. 
Equal volume of the ink was also allowed to flow freely and the time was noted.  
 
Drying Time and Erasability 
After application to the writing surface, the solvent should vaporize quickly 
leaving the colorant and the binder so that the ink is attached to the surface and 
not absorbed by it. The ink was used to write on a whiteboard at room 
temperature and the drying time was measured and recorded using a stopwatch. 
The ink should be easily erased without leaving coloured residue behind. The ink 
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should be erased without using any cleaning agent like methylated spirit or 
ethanol. The ink was used to write on a whiteboard, allowed to dry and then 
erased to determine its erasability. 
 
TABLE 1: RESULT 

Physical Test Standard Ink 1 Standard Ink 

2 

Sample A Sample B 

Erasability Easily erased Easily erased Easily erased Not Easily 
erased 

Drying Time(Seconds) 2.21 2.21 9.04 15.46 

Viscosity(N.S/M2) 0.001147 0.00095 0.003013 0.00924 

Colour Blue Black Black Black 

Legibility Distinct and 

clear 

Distinct and 

clear 

Distinct and 

clear 

Less istinct and 

clear 
 

 
DISCUSSION 
The viscosities of standard ink 1 and 2 are 0.001147 N.s/m2 and 0.000950 N.s/m2 
respectively and that of samples A, and B are 0.001329 N.s/m2 and 0.003013 N.s/m2 
respectively as shown in Table above. As indicated in the Table above, the drying 
time of the standard ink is 2.21 seconds; this is due to the low viscosity of the ink. 
As a result of this quick drying time and low viscosity, ink erases quickly. The drying 
time of samples A, and B are 6.76 seconds and 9.04 seconds   respectively This 
infers that the viscosity of the ink affects the drying time, therefore, the more 
viscous the ink, the longer the drying time. Thus a viscosity of samples A is closer 
to standard than sample B. The difference in viscosity is due to variations in the 
quantity of gum Arabic used in the ink formulation. 

• . The drying time of the ink is a function of the viscosity. The drying time of 
samples A is closer to standard than sample B. this is because they have 
lower viscosities. Low drying time is necessary for easy erasability so that 
the ink components will stick to the surface instead of being absorbed. The 
erasability of standard ink is high; the ink samples A is easily erased while B 
is not easily erased. This is because of the relatively low viscosities and 
drying time. Sample B does not erase easily because the drying time is long; 
the quicker the drying time, the easier the erasability. 

• The colours of the ink samples are black and black  for samples A and B  
respectively. The colour of the ink sample is a derivative of the charcoal 
used.  

• The legibility of standard ink is high as the markings are distinct and clear. 
Samples A  have high legibility and the markings are distinct and clear, while 
the markings by sample B is less distinct and clear. This is due to the viscous 
nature of sample B which results in longer drying time of the ink sample. 
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CONCLUSION  
From the various findings, the following conclusions were made; the ink produced 
is a high quality, quick drying erasable ink. Charcoal and the other locally sourced 
materials are economically viable for the production of erasable ink. And the ink 
produced can compete favourably if worked upon to improve its properties with 
commercial ink brands presently available in the market. These facts were based 
on the comparison made on the drying time, viscosity, erasability, legibility and 
those of the standard ink. 
 
RECOMMENDATIONS 
Much research work has not been made on this issue of erasable ink production, 
so the recommendation would be basically on concern for future research on the 
subject: 

1. Further work should be done to improve the erasability and drying time of 
the ink. 

2. Production of the body of the marker pen should be considered. 
3. More work should be done on the brightness of the ink  
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