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FINGERPRINT NEUTRALIZING COMPQUNDS

IIT - Investigation of Alcahﬁls and Other Organic Solvents
‘as Fingerprint Removers

~ Object
To lnvestigate the fingefprint removing propertles of
various alcohols and other orgaﬁic $olvent5'(representative
of Type B, U, S, Army Tentative Specification AXS 1719).
| 0o study the effect of adding inhibiters or wetting
' agents to alcohol-water mixtures used.fér fingerprint removal.
- To compare the_speed of removal of various alcohol-

'Vater mixtures and alkylolemine SOap-fbrmulationsu {The

latter are representative of Type A, U. S. Army Tentative
Specification AXS-1719). | | |

Summagg

CpaCR e

Several alcohols; alcoholmwater mixtures and,solutions

- of organic solvents were invesfigatpd to determine +/$

| DI7EAT
' efficiency ‘as fingerprint removers. Availability Codes
: ' . ' Avail sudsae
Pist Speaig)




Varlous isopropanol-water mixtures were investigated

- to determine the effect of.edded_oorrosion inhibitors or.

wetfing agente‘oh.fheir efficiency«as fingerprint rem’overso
| Studles were conducted to determine the speed. of

:removal which could be attained using alcohol- water mixrures

ané alkylo]amine soap formulations prepared in this

laboratoryu

-Conclusions

O0f the alcOhois tested, methanol was found tO'have the
- best fingerprint removal efficieroyu ‘'Thils property deereased'
'“rapidly as the homologous series was ascended
The other organic solvents tested ranged from poor to
: good as regards fingerprint removelo
The addition_of small quantities of water was found to
improrelthe remoral action of some of the sclvents, but in
higher conoentratione generaily produced cverall.rUStirga
| The addition of corrosion inh:bifors or wetting agenrs
: did not improve the removal action peroeptiblyu However the
inhibitors acted to prevent corrosion by the moisture'and |
salt residues'which mlght remain after-ﬁreatmentu
fTYpe B oompodnds can be formulated which are 1ess
‘dangeroUS fo’use then methanol aﬁd which Wiil apparently'remove
fingerprints in the space of & few seoon.dso |
Currently procurable Type A oompounds remove fingerprir*o

.-more slowly. and further developmen+ will be required to

achieve speedier performanﬂe
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Introduction

1. U, S Army Tentative Specification AXS- 1719 Speﬂi”..
‘ fies two types of fingerprint remover compounds namely‘

Type A -a remover and temporary preservative

Type B ~-a remover only, - ,
éo Because methyl alcohol which has been widely used:
&s a Type B fingerprint remover, has obvious drawbacks with
lrespeot}to safety, it was felt that a less inflammable, less
v'toxio-material would be highly deSirable,"Therefore this

limited investigation was undertaken to survey the field of

. possible Type B compounds and to evaluate sonme of them.

3. There are two general classes of ma+erials besides
'methanol which experience indicates would possibly meet
the requirements for a Type B compound namelys
(&) Mixtures of various alcohols and water with
.small percentages of corrosion inhibitors or wetting agents,
(b) Soluble oil or solubilized oil and water mix-
‘tures such as'-
| '(l)-_Emulsion cleaners
(2) Dpry cleaning'soaps
3) ‘Emulsifisble soluble oils.
ok, The successful use. of methanol, in the past led to
the investigation of its homologues to determine - their
effectiveness as. fingerprint removers° The investigation was

then broadened to include representative compounds of the .'

glycol ethers ketones and alkylolamine soap formulations,

6




5. QOne other consideration of utmost ilmportance for

‘fingerprint removers of either type 1s’ the speed with which

4 they will remove the corrosive salt residues from the material‘

being processed As a result, considerable space In fhis
-:report will'be devoted to results obtained from speed of
removal tests run with alcohol- water mixtures and a‘kvlolu
amine soap formulations both}with and without additivesu
| 6. It is also believed that this invesfiga+ion wxll
fprove of academic interest in defining a property. of fhe

organic solvents employed

Results and Discussion .

Effectiveness of Removal by Organic Solvents,

| 7. 'The'removal'testsvto be reported upon in sucneedm‘

| ing paragraphs were all conducted in accordance with paragraprh
F-le of the proposed specificatiou which is included in s
previous report(l) as Appendix 2, This emplrical method con-

sisted of printing prev1ously polished and cleaued WD 1020
steel panels wilth one drop of the synthetic fingerprih*ing

solution Specified by Specification AX3-1719, the composition
| of Vhlohﬂis analogous to human perspiration. The panel was
: immediateiy placed in a forced draft oven for 5 minutes at
2500F, for rapid drying of the priutﬂ After removal from the
“ovenﬁand cooling,‘the panel was'ready for test. The solufious_
(l)Eisler S, L., "Fingerprint Neutralizing Compounis, IT -

- »Proposed Revisions to U. S. Army Tentative Specification .
AXS-1719 (RIA Lab Report 48-558)",

7



,and the treatmer+ times employed were varied as designated
- in the indiv1dua1 tests reported later in this report,

After'treatment>in these solutions the panels were’air
~ dried and then expoSed for 18 hours in a 100% static humi.

‘dityq obtained by partially filling a deseieator with dis-
tllled’ vater, and meintained at 770 . 2CF, The ebove

method is empiriﬁal but provides a safisfactory and rea-
'sonably-reproducible method of evaluating test solutions,
The rating sys*em employed is based upon a comparison of
the intensity and area of rusting within the printed area
v'with two limits designated 0% and 1.00%. -Oﬁ Indlcates com-
'plete in*@nse rusting of the printed area or no removsal,
- while 100p indicates the absence of rus+ and complete
removal of the salt residues.
| ’8;. The range of the results of tests conducted using
4methanol and lts homologues ave presented in Table 1, and of
tests using other organic solvents in Table 2, The number
of solvents investigated was limited because of +he promise
_ shown by various alcohol-: -water and acetone- wetev mixtureq
.9o An analyeis of the ﬁata preeented in Tablps 1 and
2 reveals the followirg sallent facts: | | |
o (a) The degree of removsa.l by the alcohols progres.
sively decreesed With an innrease in fhe munkber of carbon
atoms contained in the alcohol.
(b} In generelg the addition of water to #he various

sclvents increased the removal property, This was partially

:




' mésked;when iarger'amdﬁnts of water were added, due tq ﬁhe_'
. general rustiﬁg over the entire pansl. The overall rusting
was fdund to be more intense when the test panel was. in the
.'solﬁtibn for a longer length of time, indicating that this
condition was due to the high pfoportion of water in the |
solution.

o (c} The’removal'efficiency of methanol was ngt
appreciabiyfimproved by the addition of small percentages
of water, »
o {a) .Isopropanolﬁ of the aléoholsg'and‘the other
dfganic sél&ents were not fes%ed under ths shorte%&freatmpnf
condltloms since prel1minavy tests had shown That their
removal properties vwere llmited,

(e) Further consideration of tne problem of water
addition revealpd +ha+ there was no definitﬂ pa**ern of |
behavior common to all of the solvents testsd., This is‘im‘
contrast to work done in the past to ‘study the e?fect of
water addi*ions to ajkyinlamine soap fowmulafion@g For the
: latterg tha degree of ;ingerprint removal inor sed as the
| percen*age of wafer was increased and was limited only by
the amount of water which could be added without prcducing
an'unstable-solutiéno

(f} In all tests where comparisons are availlable,
lt will be noticed that agitatlon cf the panel i the test
solutlon produced a higher degree of removal than when the

panels were not agltated,as would be expected.
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(g) 1In regard +ofspeeﬁ of removal, methaho was
+he only solvent tested which would remcve a1l fraces of .
jsalt resjdues in the comparatively short treatmen+ time
: Of 15 secondso Howeverj due to 1ts toxicity and low flash
" peint, the use of methanol as a fiﬁgerprint neutralizer‘ie_
diseouragedo _ | «
| (h) The carbitqitmiktures'were guite effective
as regarde‘femevalg'but.the extremely slcw drying time‘and
‘the subsequent overall rusting preducedg makes their uee
yimpracticableo
| (i) The acetone mixtures were also effective when
higher water concentrations were used. HoweveTO the overall
rusting produoed on the. panels proved s d“StlDOT disadvap+age
10, In the use of alcohel-water or other smlvent -water -
mixtures containﬁng relatively high percentages of water, 1t
should be borne in mind that the reteunien of any water drgp
lets on- the material being prccessed, due %o innomple ary-
ing, might have a serlous effect on the pvo+ectjqr afiorded
by subsequently applied pe”manent rust preventives.

Effect_of'Added Tnhibitors and Wetting Agents

11. The undesifability of using methanol as a possible
TYPG B compound'due’towits texicity prompted the'investigatien,
ef_other alcohol-water mixtures with additiveS‘tO improvevthe
“degree and'rapidiﬁy of removal of the corrosive salts‘and to
eliminate the general fustingo The investigation Was'cencenw

- trated on iSopropanoluwater mixtﬁfes due to their ready

10




availability, higher flash point and lov degree of toxicity.

»120 The agents'uSed vwere elther inhibitors or wetting

- agents as it vas: believed the Wptfjng agents might improve'

the detergency while an inhibitor would tend %o prevent over-

all rusting due to the high water content. The inhibitors_

“used: vere as followso
(a) O 2% Sodium Nitrite

(b) Naval Research Lab. Formula consisting of
. 0, 3% borax, 0.3% sodium dihydrogen phosphate and, .
0.1% of the sodwum salt of mercaptnben7othia2ﬁ19( )'
The wettlng agents employed were:
(a) 0.1% Necconal NR
(b} 0.1% Triton NE
13, ’Aipreliminary‘investigation vas conducted using a
60% isopropanol solution contaiaing 0.2% of %mdium miffifeo
The panels were printed with the full sfreng+’ fingerprinting
solution.and then treated by v&rious metheds in the test
. solution, A cémpanion set‘of panels were run in an identicai
_manner’using the 60% isopropanol solution without inhibitor.
The results of this test are plctured in Figurp 1. The
following points are to be noteds | |
(a) The intenSity:of the overall rusting produced
“in the uninﬁibitéd solution was proporﬁional to thé time of
treatm’ento This vas to be expected as the water content is

very high and rusting would be intensified by longer exposurp

(2)1qne Development of the Hydrolube Non-Inflammsble Hydraulic
Fluids“, NRL Report No. P-3020, April 1947. .
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e'in such a‘soluﬁiono ‘ ; v
| (b) - The salt residues were apparent]y completely_

removed by agitafion in the inhibited solutiony but not
nwhen the 1mmevsion treatment was employed ‘
| (c) A1l panels treated in the inhibited sclution
‘Were free of salt residue corrcsion and overall rustihg
| 14, The apparen*ly exeellen+ performance of the 60%
iSOPPOpaqol solution containing O, Qp sodium nitrite in the
above test raised the questlon as to how rapidly this soluw
’»tion could remcve the salt residues from the panel. Therew
- fore, panels printed with 25%, 50% and 100% sfrengths of
the fingerprinting solution'and natupal prlnts were treated
.in this solutlon by twe methods, nemely; a single dip and a
L second agi ationo All panels so treated sho%ed no rust
after 18 hours expesu%e in the 100% static humidiryo There
'was some evidence of stain at the bottom of the pane]s.
given the single dip treatment which was possibly due to
traces of salt reeidues in the water drﬂp ets which did not
draln off fhe panel |

vl5o The results of the above two. tests indicate that +he
inhiblted isopropanol solution will prevent salt residue
- corrosion when a very short treafment time is employed How-
_ ever, it remained to be proven whether the salt residues were
l'actually removed by the qolution or whether the qodium nitrite
in the solution acted merely to inhibit the cer“csien which
normally would develop due to the selts remaining em the panels.

This Ww1lll be ccnsidered further in paragraph 21, -
o 1o v




16, The resulta of several furfher fe«ts using various.

'isopropanol solutions and additives are pjven in. Table 3

‘The following cgmmen+s mey be made oonnernung these results:

(2) The detergents, which were used only in the

solutions containing the lower percentages of water, had

no perceptible effect upon the degrpe cf removal,

(b) Both inhibitors uqed apparen Bly 1mproved the

removal efPloiency materislly. In factg solutlons which

- would have_failed the specificaticn réquiremeﬁt withaut

;the inhibitor5 passed the requiremert upon gdditlon of the

inhivitor, -

(c) The solutions ccntaining sodium nitrite gave
Exqellent»résuits in‘every instance,
| ‘(d)~bThe selutlons containing the NRL fermula left
a slight ﬁhiti#h stain on the panel whiah.ﬁas”n&ﬁ believed to
be harmful, - |
17. The détergemts were added to the solutlon which
showed thelﬁoorest removal efflciency as 1t was felt thelr
acticns.if any, would be tso improve'the removal of the corrc.

éive salts., On thé other hand, +he inhibltors were added

: only to solutions which produced overall rusting as 1t was

believed thelr actlon would tend to reduce this condition.
18. In order to evaluate the jnhibitors used above mére

acﬂurately; another series of tests was pprformed in Whlch the

treatmpnt time was grea+1y reduced The results of this test

are presented in Table 4, It will be noted thats

13
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(a)‘ The uninhibitéd solution effected no remOVal_v
at all, | |
}.(b)‘ The solutlens containing the NRL formulation
Provéd to“bé gfeatly inferior ta‘ﬁhé sodium ritrite 1nhibitéd
solutions asAregards the dégree of apparent removal,

5

- {c) The panels given the longer trestment of
secbnds_agiﬁationiéhcwéd less corrosion due to *the salt
residues than the_panéls given onlj 8 single dip treatment,

(3} The 1ight film or stain noted on the panels
tested in¢tﬁe sodivm nitrite inhibited seluticns was not

removable with chlorcform but was not considered objectionable.

19. Since the use of sodium hiﬁrite had proved so
R suécessful in apparently improving the remcoval quality of
isoprepanol-water mixtures 1t was declded to use it &8s an
~addltive te some alkylclamine scap formulations, prepared
at this Arsenal, which had not pr&ved effective as removers
when ver& short txeatmeh? times were employed. |
| 20, The resnlts of tests using fofmulati@ns RIL #246
and RIL #247 with and without 0.2% of sodium nitrité"gée |
Pictﬁfédwin Figures 2 and 3, It mey be poted that in every
case the degreé of apparent removal in the inhibited sgluﬁion
was greater than the corresponding test 1n the gninhibited
SOlﬁtionu However, compléﬁe removal was not effected untii

= - a treatment of 60 seconds agitatior in the iphibited solution

was used,




21, The guestlion railsed iﬁ paragraph 15 as to whether
the sodium‘nifrite acts to improve the detergent action or
mérely 28 an 1nhibitor was arswered, at least for this type
-of formulatlion, by the tests described in paragraph 20. The
testbpanels were examined aftér having been agitated in the
iﬁhibited and uninhiblted test solutiens. The remaining

salt residues on companion panrels appeared praatically

[

dentical, This would seem %o indicate that the sodium
nitrite acts mainly to prevent rusting dus to the salt
residues and has little effect on the removal charvacteristics

of the sclution to which it is added. A siwmilar test using

inkibited and npon-inhibited 60% iscpropansl solutlons, gave
the same results as outlined above,

Speed of Removal

2z, The subject of speed of removal has been more or

less covered in the two previocus sectlons, However, s state-

o]

X

ment as to the importance of thils problem seems appropriaste
at this time. Modern day assembly line producition places
.considerable stress on speed and ﬁcntinuityvof opsratlion,
Consequently, there ié a tendency *to disapprove of any opera-
tion requiring a considerable'length of time., The present
specificaticn time of two minutes with ccnstant'agitation for
‘rémqval of the fingerprint residues {(for both types) seems
urnnecessarily long., However, the présently available ommmerm

clal Type A products will not pass a more stringent test, so

1ts retention in its present form 1S necessary




VVEBU In order to develop solutidns oapable cf removing .

3” sa1t residues in as short a time as possible it is planned

to formulate several such solufiors in this Jaboratoryu
‘iOne such solution, prepared in fhis laboratory two years

" ago and designated RIL #245 vas retested during this tnvesti..
‘ gation with very enc ouraging resultso The results of two

- tests using RIL #“45 plus 407 of water are given in Table 5
It will be noted tha+ in cne case complete removal of thev
salt residues was obtained with’only & single dip treatmenﬁu
The only disadvantage to the use of this solution. which
‘T‘Qas‘hot.considered particularly objectionable, was thathab
'light-sbapmlike'residue femained_on the printed area after.
treatmentg_ There wae, hovever, no evidence of rust‘formation_‘

~on the panel,

Genersal Discussicn

2b. The advantages and disadvantages of each of the
“three genefal classes tested are as follows:
(a) Methanel is a very good remeverv compara+ively

'inexpensive and readily available Its use_is th deslrable

due to 1ts low flash point ahd toxi ﬁitvn

(b)‘ The alcoholmwater mixtufes are also good remcverey

'even 1ess expensive than methanol, if higher percentages of

water are used “and also readily available, Their disadvantagee

are their ccmparatively lew flash poini‘o corrooiveness slow

l

drying»due tc the high water content and incompatibility of

16




’5'persisting moisture residues with subsequently used final

.rust preventivesn' _ v
| (c) ‘The soluble oil or solublized o1l and water
bmixtures although more expensive than the above two classesq
"minimizevthe_objections‘attributed to free m01sture~content
iby reaSOn of soiubiiization" This class of CQmpounds need“b
not have the disadvantage of Iow flash point%or toxicity.
25. The solublizied oll formulations, as represented
'i by Formulations RIL #245 and RIL #246 could very easily be‘
- converted to effective Type B compounds by reducing the
'quantity of rust inhibitor in the formulationo‘ It is
 "be1ieved this type‘of formulation can be 1mproved to the
'point7where removal can.be effected inva'much shorter timey”
as evidenced'by the vesults obtalned with Formulation RIL’
#245 These, however, may leave a light soap 1ike residue
on the panels which is not considered deleterious. |
| 26;_ The efficiency of the alcohol- water and other sol-
vent water mixtures can be materially lmproved by the addi=
_tion of corrosion inhibitors. Howevex{9 it lS not poss;bie

to predict the length of time that the actiou of the lthbluFP%

woula remain effectiveo

27u Referring to a previously cited report(l) the need -

- for Type B compouuds was questioned if sati«factory Type A

- compounds are available, It was mentioned that there were
‘two plausible reasons for the retention of & Type B compound
in‘the:specification, namelys | |

17




(a) Possible lower cost |
(b) The POSSibility of incompatibility of Type A -
compounds Wlth subsequently applled permanent rust preven+1veso
‘The question of cost is believed to be sxgnifjcant and should
. not be summarlly dismissed, As regards the compafibility of
’,the Type A oompounds With permanent rust preven#ivesq tesfs
are now in progress to answer this question and these will.
be reported subsequentlya- The results to date indicate that
no aifficulty need be anticipated. | o
.28, In line with the disouss1on of the preceeding parau
-graphs, no further work on the alcohols and other solvents
as flngerprlnt removers is planned at thls time.
29, The Iuture work on this pro1°ct will deal mainly
‘with the following two problems°
- {a) Practical vonsideratlons invelved in shop use
of these maferials , |
(b) Formulation of solutions which will be less
corr031ve and which Wlll effect speedier removal of finger-

print resldues.

Report Dby: | %El sler

Tests bys Stanley L. Eisler
- - - Eleanor Dale :

vSupervised bys ' Hhrr Palgen p~
Revieved by: L ,Gerald 0. Inman

Approved bys , H. A. Curtls
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Table 1

- Average PercentvEfféctiveness of Removal by Alcohols

‘Treatment. 15 Sec. 120 Bec, 120 Bec, 600 Bec.

, Agitation Agitation Tmmersion Immersion ,
Alcohol _ » ) ’ o .

100% Methanol 99100 . 99100 = 97-99 95-100
95m 100 100 .95 96-100
93% 100 100 99-.100 - 9098
9o¢‘ " - 98..99 100 85 . 80

*80” " 96-100 95-.1.00 - 80-100 30-50

t6o% R 90-100  90-100 - 85 30

' 957 Ethanol - 80-90 90--99 . 50-60 . 3040

*80% - 95-97 90-97 30-50 - 1030

*70% ? 96-100 90-100 = 20-30 0

*60% " 90-92 100 B0 0

100% Isopropanol o i : 0 ' -0

*30% . M : - 90 ' 0

*70 : n . 85.-95 ‘ 0

i60 .o i 85-90 0

100p Butanol 0

. 90% " . 0
*80% H - 0
lOOp Pentasol (mixed - 0

isomeric amyl aleohols) ‘
90/ ¥ - 0

*Indicates general overall rusting,

~




Avérage'Percent Effectiveness of_Removal by

Table 2 -

Other Organic Solvents

Treatmént

T5 Seo. 120 Sa5

150 Seo.

600 Sec,

‘Solvent -

Agltation Agitation TImmersion ImmerSion'ﬁ

100% Ethyl Cellusolve e 60=80

" 8o% o o
S o
100%:Carbitol
** 804 "
100% Acetone
8og "

%605

~ +

oo 952100

90 95100
100 -~ 99-100

N 0
50-60 100

90 97-100

95
100

ncm R e

60A80’
30-50

90-92

100

50

50' .

- *indicates general

~r~

overall rusting,

-**indicates general overall rusting, printed afea,not disderniblea




'Table 3

Fingerprint Removal Tests

Isopropanolmwater Solutions with Addltives
Treatment: 120 Sec, agitation

o T o % Effecfiveness
% Alcohol ~ -~ Additive of Removal
10 Nome o
| ";. Ool% Naccohal . | 0
" 0.1% Triton NE 0
90 None . , o
" 0.1% Nacconal 0
i 0.1% Triton NE 0 .
80 None | | 90
" 0.2% NaNO, 100 |
70 : None o - 85
; " . 0.2% NaNo, 100
N o i '
i ' §RL Formula - 100 Stained
‘ _ . , _ , _
1 ‘ e . ——
1 60 Nome o 85-90
" . 0.2% NaNo, 100




Fingerprint Removal Tesf
Isopropanol Solutions with Inhibitors

Table 4

Alcohol

Additive

% EfTectivensss of Remocval

5 Bec. Agitation

80%

None
0.2% NaNoo
N.R.L

0

97 (stain)

0

Slngle Dip
o .

0

93 (stain)

70%

None

0 2? N&NOE
N.R.L.

0

100 (1t, stain)

30

O .

0

95 (1t., f£ilm)

60%

None
0 2/0 NaT\TOQ
N.R.L.

0

95 (1t, film)

60

O .

20

93 (1t. f£ilm) -

Y
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Fingerprint Removal Test
Formula*ion RIL #245 plus 40ﬁ Hy0

Table 5

Treatment

ﬁ EPfﬂctivenes< “of Removal

Test (A)

Test (B)

Single Dip
> Sec. Agitation

5 Bec, Agitation
10 Sec. Agltation
15 Sec., Agltation
5 Sec, Socak

15 Bec., Sosak

30 Sec., Soak

90%
95%
100%
85%
100%
97%
100%
100%

100%
100%
98-99%
98..99%
100
98-99%
95%
99%




Table 1

- Average Percent

Efféctivenéss of Removal by Alcohols

Tréatment.

5 Sec. 120 888, 180 See . G008

‘Alcohol

Agitation Agitation Immersion Immersion" 

100% Methanol

95@
93%

90% -
*80&
%60p

*80%
*70
#60%

*BOp
%70
*60%

1
f

hJ
i
.

i

¥’

"95% Ethanol

4
it

100% Iscopropanol

lOOp Butanol

90%
*80%

lOOp Pentasocl (mlxed

‘isomeric am

90/ ’

1

’ N L]

vl aloohols)

99-100  99.100 97-99  95-100

100 100 .95 96-1.00
100 100 99-.1.00 - 9098
- 98..99 100 85 80
96~100 95-.1.00 - 80-100 3050
90-100  90-100 -85 300
- 80-90 90-99 . 5060 3040

9597 90-97  30-50  10.30
96-1.00 90-100 - 20-30
90--92 100 50

- 0
et 90

PN 85-95 u;;w;
en 85-90 i

i
v
(@] O oo Re)

¥Indicates general overall rusting.

~




Table 2

Average Percent Effectiveness of Removal by

Other Organic Solvents

Treatmént'

15 Sec. 120 Sec.

150 Seo.

500 Sea,

Solvent -

_ Agitation Agltation Immersion Immersion =

' 100% Ethyl Cellusolve

8o 4w
. - .,._b .
100%Carbltol

*% 80%“”;,h

100% Acetone

80% - 1 .'
. - *60% B!

prne 60-~80
e 95100
90 95100
100 199~100
Emmeg. ' 0
50-60 100
»90"; 97-100

100

£ emoam R o

6080
30-50

90-92

© 100

- 50

30

~*indicates general overall rusting.

N e X

‘**indicates general overall rusting, printed area not discernible.




Table 3

Fingerpriﬁt Removal Tests

Isop?opaﬁol»W&ter Solutions with Additives
Treatment: 120 Seco agltation

% Efféctiveness

% Alcohol - Additive of Removal
- 7100 None"» o 0
e 0.1% Nacconal . 0
" 0.1% Triton NE =~ 0
90 | None ; _ 0
" 0.1% Naccqnal 0
L 0.1% Triton NE =~ 0
8o - None | | 90
S 0.2% NaNO, 100 |
" ° MRL Formula - 95 Stalnmed
70 None S 85
" . 0.2% NaNop, 100
" NRL Formule 100 Stained
60 Nome - “85®9O‘
" 0.2% NaNo, = 100

®  }§RL Formule 100 Stained




Taeble 4

Fingerprin+ Removal Test
Isopropanol Solutions with Inhibitors -

Alcohol Additive

Effectiveness of Remcval

80% None
0.2% NaNOp
N.R.L

5 Sec. Agitation Single Dip
0 o
97 {stain) 93 (stein) .
o JO )

70%  None
’ 0 2,‘7 N&NQE
o o : Lo N.R.L

0 0
100 (1t. stain) 95 (1t, film)
3 O PR T, O -

60%  None

0 2/0 NaN02
N.R.L

0 0 |
95 (1t, film) 93 (1t. film)
60 50 :




Table 5
Fingerprint Removal Test

Formuiation RIL #245 plus 40% Ho0

% Effectivéness of Removal

Treatment ' Test {A) _ Test (B)
Single Dip | o 90% 1008
3 Sec. Agltation - ;_ 95% - 100%

5 Sec, Agitation - - 100% 98§9§%
10 Seéovﬁgitation ' ' | - 85% K 98~99%
15 Sec. Agltation 100% . 1009
5 Sec. Soak o 97% | 98.-99%
15 Bec. Soak | . 100% 1‘ 95%”

30 Sec., Soak - 100% 99%




