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Examination of Writings Concealed by Black
Pressure Sensitive Adhesive Tape

ABSTRACT: Examination of concealed writing is often a challenge for forensic document examiners. Although the published literature describes
many techniques, these are often only successful when the writing has been concealed by pencil, pen, or by spreading inks of different tint or by
smearing of the writing with colored fluids. When black pressure sensitive adhesive (PSA) tape is used, these procedures are ineffective. The present
report describes the use of a straight chain hydrocarbon to remove the PSA tape and allow a comparison of the concealed writing with that of a
suspect. The use of the solvent had no observable effect on either the writing or the substrate. The procedure is rapid and easy to use and is also

effective with other colored PSA tapes.
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Crumpled adhesive tape strips are sometimes encountered in
criminal cases involving rape, murder, kidnapping, and bombing.
These tapes are referred to forensic laboratories for detection of
latent prints, or to establish a physical match, or to be examined
for other evidence such as hair, fibers, or paints adhering to the
tape surface. Recently, a case was referred to the State Forensic
Laboratory of Himachal Pradesh (India) for the examination of
writing concealed beneath black-colored pressure sensitive adhesive
(PSA) tape. This case involved an accusation of embezzlement.
Following the recommendation of Hilton (1), the exhibits were first
photographed in the laboratory.

Numerous procedures are used to conceal writing and the litera-
ture is replete with references for these procedures and the methods
currently used to reveal concealed writing (2-9). Traditional meth-
ods using sophisticated instruments (2,3) are only of use where the
color of the original strokes has been concealed by a different color
ink. Some of the equipment-based methods are destructive in them-
selves (4,5). Recently, computer-aided techniques (6-9) have been
employed to decipher obliterated writings, but such techniques are
applicable only for opaque writing or writing concealed by smear-
ing different colored fluids.

Adhesive tapes generally consist of a flexible carrier and a back-
ing with a permanently tacky adhesive that sticks to most substrates
by contact under pressure. Physically peeling off the adhesive tape
from the paper surface may result in damage to the surface. A sol-
vent system was evaluated to remove the PSA tape from the sur-
face and in doing so allow for the comparison of the concealed
writing with that of the suspect.

Materials and Methods

Preparation for this research began by obtaining five different
types of tape: BOPP (biaxially oriented polypropylene), electrical,
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duct, masking, and Cello in colors that included red, green, black,
and transparent. Other items obtained for this research were:

1. Fifteen different writing instruments comprising: five ballpoint
pens, five fountain pens, and five Pilot porous tip pens.

2. Plain white JK bond paper size A-4.

3. Analytical grade solvents—chloroform, carbon tetrachloride,
acetone, and saturated hydrocarbons (n-butane, n-pentane).

Equipment made available was: a microwave oven (Thera Scien-
tific Instruments, Delhi, India), heating press, dropper, tweezers,
stereo microscope (SDZ-TR-PL; Kyowa Optical Co. Ltd., Tokyo,
Japan) used at magnifications 7x to 45X, hand-held magnifying
glass, and the Video Spectral Comparator 2000 (VSC—Foster and
Freeman, England).

Preparation of Samples

Between 15 and 20 words were written on control and sample
sheets of paper using a different writing instrument for each set.
The writing was then concealed with black PSA tape. Studies were
performed to determine the effect of the organic solvent on:

1. The surface of the paper and the adhesive surface of the tape;
2. The writing ink made with each different instrument; and
3. The concealed writing on the sample sheets.

Chemical Treatment

Initially the effect of the solvent was observed on the control
sheets using the stereo microscope followed by observation of the
adhesive surface of the tape and the writing. A drop of solvent was
then applied at the corner of the adhesive tape on the sample
sheets. It was noted that within a few seconds after contact with
the solvent, the adhesive side of the tape began to separate from
the paper.

The adhesive tape was then held and another drop of solvent
applied. This process was repeated until the entire tape was peeled
off.
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Comparison of Revealed Writing

After peeling off the adhesive tape, the paper was allowed to dry
for a few seconds. The writing was then examined using the VSC
2000 and the stereo microscope.

Results and Discussion

In this study, it was found that colored PSA tapes used to con-
ceal writing, formed strong bonds with the surface of the paper.
Such tapes exhibit the properties of a black body, a term coined by
Gustar Kirchoff in 1862 (10). Despite the name, black bodies are
not actually black; however, they do radiate energy. The type and
amount of energy they give off is directly related to the tempera-
ture. Black bodies below 700 K reflect very little electromagnetic
radiations of visible wave length and appear black to the naked
eye. Thus, the writing concealed by employing the black-colored
PSA tapes could not be deciphered by making use of sophisticated
instruments like the VSC 2000. The freezing and heating process
described by Vernon (11) was also attempted, but was
unsuccessful.

The effect of organic solvent on ink was studied by putting a
drop of solvent on the control sheets and examining each sheet
under that stereo microscope. It was found that chloroform, carbon
tetrachloride, and acetone caused the ink to bleed, whereas petro-
leum ether, n-pentane, n-hexane, and n-heptane did not.

The peeling off of adhesive tape from the surface of the paper
was tested by using chosen solvents. It was observed that n-heptane
peeled off the adhesive tape effectively, whereas other alkanes per-
formed unsatisfactorily. After treatment with n-heptane, not much
force was needed to remove the adhesive tape from the paper sur-
face, which revealed the writing for further examination. This sim-
ple procedure also worked with all of the tapes used in this study
(data not included).

The black PSA tape in question was then successfully removed
by the application of n-heptane and it was also found that the
application of the solvent had not affected the white masking fluid
present below the adhesive tape. The revealed writing was then
examined under the VSC 2000 and the authorship confirmed after
comparison with the suspect's writing.

Conclusions

The technique described in this paper using n-heptane is a sim-
ple, rapid, and nondestructive method for removing commercially
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available adhesive tapes from paper and can be used in the exami-
nation of writing concealed by these tapes. Use of this solvent did
not damage the surface of the paper or the ink used in the writing.
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