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folding screens. The images are printed with black sumi ink 
onto thin to medium weight Japanese paper. One of prints and 
several backing papers had been defaced by crayon (figs. 1–2).
 This study presents tests for removing crayon on mockups 
using three different combinations of mechanical, solvent and 
wet treatment techniques. After these treatments, mockups 
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abstract


 This paper investigates solvents and techniques that could 
be applied towards removing crayon graffiti from a group of 
Munakata Shiko’s prints in the collection of the Museum 
of Fine Arts, Boston. The twelve prints to be treated were 
printed with black sumi ink1 on Japanese paper in the 1960’s. 
After the images were printed, they were mounted as a 
pair of folding screens, each with six prints with additional 
papers for the surround and backing. At some point, these 
works were defaced with graffiti. This graffiti was applied 
with crayon and it appears on one of the prints and three of 
the backing papers. 
 Before treatment could proceed, a number of tests using 
mockups were conducted to determine the best course of 
action. Different brands of crayons were tested. After using 
mechanical techniques to remove most of the crayon, four 
solvents: petroleum ether, toluene, mineral spirits and 
xylenes, which are located at the non-polar, wax area on the 
Teas-chart, were chosen for removing the graffiti. Test results 
show that toluene and xylenes have better solubility to crayon 
than other solvents; the use of mineral spirits resulted stains 
on the paper. These mockups were also examined using 
ultraviolet light, and in some cases fluorescent tide-lines 
were observed. Tide-line formation seems to depend upon 
how much crayon remained after mechanical cleaning and 
how the solvents evaporated. Taking into consideration the 
properties of Japanese paper, crayon and solvents, this paper 
also proposes three different techniques for solvent applica-
tion that will avoid tide-line formation.


introduction


 In 2001, twelve woodblock prints by Munakata Shikô 
(1903–1975), were acquired by Museum of Fine Arts, Boston. 
These woodblock prints were mounted as a pair of six-panel 
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Fig. 1. Flesh crayon is located at the print on the left 6 panel


Fig. 2. Green crayon is located at the backing paper on the right 4 
panel
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 Comparison between the mockups and the graffiti found 
on prints R1, R3, R4, R5, R6, L1 and backing paper R2, R5 
shows that it might be made from yellow makers; graffiti 
found on print L6 and backing papers R4, L5 might be flesh 
and green colored crayons. 
 Analysis of the graffiti found on L6 and backing paper 
R4, L5 using transmitted light infrared micro spectroscopy 
indicates that they contain a hydro carbon wax similar to 
paraffin as a binder, titanium dioxide or kaolin clay as a filler, 
and colorants.


solvent selection


 Since analysis showed the crayon graffiti to contain paraffin 
as a binder, non-polar solvents were considered appropriate 
for removing it from the paper support. According to the 
Teas-chart, the area for wax (non-polar materials) is located at 
the lower right corner (fig. 7). Petroleum ether (fig. 8 number 
6), toluene (fig. 8 number 7) and xylenes (fig. 8 number 8) 
were chosen as appropriate solvents for removing crayon. 
Due to the toxicity of toluene and xylenes, mineral spirits 
(fig. 8 number 4) were also selected because it is located at 
the extreme non-polar corner. Mineral spirits could be mixed 
with another, less toxic solvent to approximate the solvency 
characteristics of xylenes and toluene. 


crayon removal tests


 Mockups emulating the conditions found on the works 
of art to be treated were prepared by woodblock print-
ing black sumi ink on a similar paper and lining these with 


were observed under normal and ultraviolet light in order to 
see if they caused tide-lines to form.


types of graffiti


 When viewed under the microscope the various strokes 
of crayon-like graffiti on the print and backing papers appear 
different. After spot tests using water, it was determined that 
some of graffiti was actually made by a water soluble marker-
like material. Table 1 lists the types of graffiti on the screens.
 When examined under the microscope, two different 
materials appear to have been used. They appeared similar 
to crayon and marker. Therefore, mockups using crayon and 
water soluble marker were prepared for comparison with the 
graffiti found on the screens. The yellow graffiti appears to 
be absorbed into the paper similarly to the marker mockup 
(figs. 3–4). The flesh, blue and green graffiti appear thick and 
chunky and it covers the printing and the paper in a manner 
similar to the crayon mockup (fi gs. 5–6). These images illus-figs. 5–6). These images illus-. These images illus-
trate the similar appearance between the mockups and graffiti. 


l e f t t o r i g h t


Fig. 3. Mockup of marker under microscope


Fig. 4. Graffiti on the panel L1 under 
microscope


Table 1. Graffiti are found on the screens


l e f t t o r i g h t


Fig. 5. Mockup of crayon under microscope


Fig. 6. Graffiti on the panel L6 under 
microscope
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Solubility tests show wax-based crayon is soluble to 
slightly soluble in xylenes, 
toluene and mineral spirits. 
However, they are not as 
soluble as water is to the water soluble crayon. Solvents locat-
ed at the wax area on the Teas-chart were not able to dissolve 
large amounts of crayon. Therefore, most of the crayon had 
to be removed using mechanical cleaning methods before 
using solvent cleaning. Therefore a treatment using mechani-
cal and solvent techniques was explored. 
Since the crayon was thickly applied on top of the paper fibers, 
gentle pouncing with a kneaded eraser was able to remove 
most of it from the surface. A scalpel was also used to release 
additional crayon as required. After mechanical cleaning, 
most of the loose crayon was removed as seen in figures 9–10; 
but some crayon was still left and needed further treatment.
 Tide-lines were observed around the tested areas after 
using solvents indicating that some materials must have been 
dissolved from the crayon after testing. In addition, colorants 
were seen on the back of the paper, especially in areas free 
of printing. Therefore, obtaining acceptable cleaning results 
without causing tide-lines and dissolving colorants to the 
back of the paper would be desirable. Three techniques were 
carried out: 1. Small amounts of solvents were applied to 
the crayon from the front using cotton swabs. 2. The mock-
ups were bathed in water followed by brush applied solvent 
to the front and picking up the crayon with blotting paper 
squares; 3. Moistened the mockup with water and placed it 
face up onto the damp blotting paper, brush applied solvent 
to the front and picking up the crayon with blotting paper 
squares (fig. 11).


result and discussion


 The cleaning results are seen in figures 13, 15, and 17. 
In technique 1, treatment could be controlled by using a 
tiny swab with small amounts of solvent and changing the 
cotton frequently and there is no colorant or stain seen at the 
back after treatment. Basically swabs with solvents dissolved 
crayon and lifted it away at the same time preventing colorants 
from penetrating the paper. Technique 1 appears to have a fair 
cleaning result. Toluene or xylenes were more successful at 
removing crayon than petroleum ether or mineral spirits; use 
of mineral spirits resulted in the formation of haloes. 


two layers of Japanese paper to create a total thickness is 
0.22mm. Once created, four varieties of wax-based crayon4 


were applied in stokes onto them in a manner similar to that 
found on the works needing treatment. Additionally, two 
water soluble crayons5 were applied to mockups as described 
for the wax-based crayons. Comparison between the two 
allowed for observation of the effects of solvents on them. 
Solubility tests were undertaken using the following steps: 
application with a cotton swab, air drying, checking front 
and back. Table 2 shows the results for the tests conducted 
on these six types of crayon.


Fig. 7. Teas-chart; solubility-areas of common binding media2   


Fig. 8. Location of solvents in the Teas-chart3


Table 2. Solubility test results (×=insoluble, =slightly soluble,   
     =soluble,     = very soluble.) 


 
 
 Product/brand 


name  
 Water Petroleum 


ether 
Toluene Mineral 


Spirit 
Xylene 


1 NeoART-WS       
2 Neocolor-WS       
3 Sennelier  × ×    
4 Sakura  × ×    
5 Crayola  × ×    
6 Crayons  × ×    
 
 
  
 
 
	  


Fig. 9. Before mechanical cleaning
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Figs. 12–13. Before (left) and after (right) treatment of technique 1


Figs. 14–15. Before (left) and after (right) treatment of technique 2


Figs. 9–10. Before (left) and after (right) mechanical cleaning 


Fig. 11. Three techniques of crayon removal 


 
 


 
Technique 1 Technique 2 Technique 3 


	  
Technique 1                             Technique 2                                  Technique 3
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conclusion


 Through tests of crayon removal on the mockups, investi-
gating conclusion is as following:


1. No solvent works perfectly. Although toluene and xylenes 
do dissolve crayon well, use of solvent needs to be com-
bine with either mechanical or wet treatment to achieve 
desirable results. 


2. Mineral spirits causes paper to stain and become transpar-
ent in the treated area. This result was seen when it was 
mixed with other solvents as a substitute for toluene and 
xylenes.


3. Technique 1 allowed the most control during treatment. 
A combination of the wet treatment as techniques 2 and 
3 did achieved better cleaning results. However, avoiding 
the formation of tide-lines is an important consideration if 
the technique 3 is to be used.


4. Crayon removal treatments using solvents shows a better 
cleaning result in areas of printing, because the printing 
acts as a barrier to solvents and dissolved colorants. In areas 
free of printing, cleaning is difficult and not as effective.


It is likely that the use of sumi containing an animal glue 
binder for printing in addition to the cross-linking between 
paper and this binder over time decreased its solubility to 
water which allowed for wet treatment to be considered as 
part of the treatment to remove the crayon. Techniques 2 and 
3 employed treatment with water. 
 The idea was to make use of the antipathy between polar/
water and non-polar/crayon and non-polar solvents to pre-
vent migration of the crayon into the paper. Technique 3 
introduced additional water by placing the mockup face-up 
on damp blotting paper to keep it moist. The results show 
that techniques 2 and 3 have a better cleaning effect than 
technique 1, especially technique 3 because the damp blotting 
paper kept the back of the mockups moist during treatment. 
This helped keep the solvent on the surface longer which 
aided in dissolving the crayon more efficiently. However, 
because the mockups were wet, it became difficult to control 
the amount of solvent used and the areas being treated.
 Observation under ultraviolet light reviews the amounts 
of crayons on the surface, Technique 1’s mockup showed 
more crayon remaining than the other mockups; technique 
2 and technique 3 have better results. However, a fluorescent 
tide-line was visible at the edge of techniques 3’s mockup 
where the damp blotting paper was. The additional moisture 
must have pushed the solvents along with the crayon causing 
a tide-line to form as the mockup dried.


Figs. 16–17. Before (left) and after (right) treatment of technique 3


ll


Figs. 18–20. Under ultraviolet light after treatment of technique 1 (left), technique 2 (middle), technique 3 (right)
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notes


1. A black ink composed of soot and animal glue.
2. Pietsch, Annik, Lösemittel, P172. 
3. Horie C.V., Materials for Conservation, p194
4. The crayon’s brands are Sennelier, Sakura, Crayola and Crayons.
5. The crayon’s brands are Caran D’Ache NeoART and Caran D’Ache 
NeocolorII.
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