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The good adhesion of coating to metal surfaces is to a great extent in­
hibited by slight amounts of grease remaining from the preceding processes. 

The remoyal of this impurity consisting of seyeral kinds of grease is 
carried out by different "degreasing methods". The efficiency of these meth­
ods - in case of different types of greases - is an important and, in some 
respects, unsolyed problem. 

In this field the success of the investigation is determined by the sensi­
tivities of the chosen methods. In practice none of these differences are to be 
found among the widespread ways of dcgreasing (by soh-ent, alkali or electro­
lysis) that could be measured by weight. Yet it is obvious that the three meth­
ods are not equivalent. This appears from the experience that only the third 
way results in a perfectly suitable surface for plating; using the other two 
"ways the adhesion of the coating is not found to be satisfactory. 

The differences among the efficacies of the three methods can be quali­
tatively detected by the so-called "water-spreading test" but this can be 
used only in conjunction with hydrophobic impurities. In case of hydrophyl 
impurities this test can give misleading results (to set an example the wetting 
additiyes which are components of the ever more spreading emulsive degreas­
ing agents can cause the hydrophility of the remaining impurities). 

According to our investigations a suitable testing of the efficiency of 
degreasing can be performed by a method based on radioactiye indication 
whose sensitivity surpasses that of the classical test methods by more orders 
of magnitude. 

In order to demonstrate this consider how great initial activity is need­
ed if we want to detect a monomolecular layer on a surface of 5.14 cm2, the 
lower limit of detection be 100 cpm and the efficiency of counting is 10%. 
Taking the surface area demand of one molecule 30 A = 3 . 10-15 cm2, the 
monomolecular layer means 

3.14 

3.10-15 
l.05 . 1015 pieces l.75 . 10- 5 mole 
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In case of 1000 dpm, which is considered as minimum, the necessary initial 
activitv 15 

1000 

1.75.10-9 
= 5.7 . 101 dpm/mole 

this means 275 mC/mole activity. Reckoning e. g. for stearic acid (mole weight 
284) approximately 2 mC/g activity is needed. Regarding that 1.75 . 10 mole 
of this substance means round 5 . 10-i g it can be seen what sensitivity is to 
be expected in the case of a specific activitv readilv available. 

Gronping of grease impnrities 

In practice the well-adhering organic impurities occurring on metal sur­
faces are called greasing impurities. They can be dhided into groupes accord­
ing to diffE'rent principles. In this case the chemical compositions and phys­
ical properties of the compounds to be labelled were the bases of their divi­
sion (Table I). 

From the point of view of their chemical compositions the grease impu­
ritiE'S to be removed can be divided into four main groups, i. e. glycerides, 
organic (fatty) acids, paraffin hydrocarbons and products of different chemical 
compositions. It appears from Table I that in general the grease impurities 
are not chemically uniform substances in many cases they even belong to 
different typE'S uf compounds (e. g. in abrasive masses glyceride, fatty acid 
and different sorts of hydrocarbons can occur). 

Radioactive tracing of grease impurities 

\V'hen choosing the tracer substance the fono'~ing points of view must 
be taken into consideration. 

a) In a given degreasing process there should not be cssential differ­
ences between the chemical and physical behaviour of the tracer amI that of 
the grease to he traced. 

b) It lllust contain a radioactive element, suitable for measuring. 
On the basis of these aspects the follo'~ing possibilities can be taken into 

account: 

1. Tracing with a grease which contains C-14· radioactive isotope. 
2. Production and application of a tracer compound or group with 

1-131 from a grease containing unsaturated bonds. 
3. Tracing by mixing in a radioactive metal isotope containing COlll­

pound soluble in greases (triphenyl antimony, zinc-stearate, zinc-naphtenate). 
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4. Neutron-activation of abrasive masses and oil additives having a 
zinc-content. 

5. By means of indirect tracing: detecting the thin grease layer remai­
ned after degreasing on the surface by Ag-110 cementing. 

6. The application of scintilling oils, that is, using a scintillation meas­
uring instrument after a given illumination [I]. 

Tracing with grease of C-14 content [2, 3, 4] 

The simplest way of radioactive tracing of greases as organic com­
pounds is to build inC-14 radioactive isotope. Under this circumstance in the 
,given molecule one l2C atom is replaced by a radioactive C-l4 isotope. as in 
this case no considerable isotope-effect is to be reckoned with, so the tracing 
of organic compounds can be realized without changing their physical and 
chemical properties. 

The advantage of the long half-life of C-14 in measuring technique is, 
that it can be regarded as constant even during a longer experimental time 
(the activity decreases by I % during 38.6 years). C-l4 radiates beta rays of 
low energy (Emax = 0.155 MeV), this makes the measuring difficult because 
there is great self-absorption to be counted ,vith. 

In our experiments we used C-14 containing stearic acid whose specific 
activity was 0.57 mC/mmole = 2 mC/g. Its radiation could be measured ,."ith 
the greatest sensiti,ity by a so-called ,vindowless gas-current GM counter 
(the sensitivity of the current tube proved to be about 10 times greater than 
that of the beta scintillator). 

In the flow counter- eliminating the absorption of the ray through the 
,vindow of the GM tube - the sample is so deposited, that the beta count­
ing could be carried out by nearly 2 ::7 geometry. During detection the counter 
was continuously flushed with "F" argon. Before introducing, the flushing 
gas had been hubbled through n-amyl alcohol at room temperature. The ope­
rating voltage had to be chosen as 1600 V. 

One of the consequences of the low energy beta radiation of C-14 is, 
that the radiation undergoes a significant absorption in the stearic acid layer 
itself (self-absorption), The half thickness of the C-14 radiation is 2.6 mg/cm2 

thus in a layer of 80 flg/cm2 the diminution of the intensity is 1%. 
From this it follows that stearic acid traced with C-14 is suitable mainly 

for the studying of these layers of grease. In other cases the self-absorption 
as a possible cause of correction must always be taken into account. 

The maximum and minimum thicknesses of layers applied in the course 
of our experiments as well as the measured count numbers belonging to them, 
the errors caused by self-absorption and the statistical errors of the measure­
ments are presented in Table n. 
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Thickness or stearic 
acid layer 

2.6-1 . 10- 5 

2.M . 10- 7 

Table II 

Counting number 
cpm 

39.118 

1.090 

I Relative 
i decreasing % by 

self~absorption 

10 

1 

Standard 
deviation 

0.50 

3.16 

19 

The C-14 radioactive isotope contammg stearic acid of 0.57 mCjmmole 
activity could be measured in a flow GM counter with an error of 3.2 % in 
case of a thickness of 5.5 . 108 gjcm2• This result shows the reality of the im­
formative counting given in the introduction. 

C-14 isotope containing stearic acid as a tracer 

Two possibilities are given for the application of C-l4 isotope contain­
mg stearic acid: 

a) The effectivenesses of the different degreasing agents can be fol­
lowed by using the traced stearic acid alone. Mainly this method is to be found 
in literature [2]. 

b) The traced stearic acid is used only as an indicator mixed into other 
greases. Regarding the fact that stearic acid is well-soluble in different greases 
this can easily be carried out. Such mixtures may be used because - as accord­
ing to Table I - in practice different sorts of greases must be removed c. g. 
abrasive masses contain a significant ratio of stearic acid. 

Nevertheless the use of stearic acid in such a way is limited by the de­
crease of sensitivity caused by mixing, at least at moderate specific activities. 

Beside stearic acid the C-14 containing glycerin palmitate or palmitic 
acid are also easily available. 

Tracing hy huilt-in 1-131 radioactive isotope 

These experiments were initiated by establishing that there are nume­
rous unsaturated compounds among the industrial grease impurities (e. g. 
the iodine number of colza oil is 95-105, that of tallow is 35-40). 

Tracing compound was produced by building-in radioactive iodine (1-131 
can be easily obtained). Iodine is connected with the carbon chain of the mole­
cule so the compound to be traced retains all its chemical features but unsatu­
ration (glycerides behave like glycerides and fatty acids like fatty acids also 
after iodizing). 
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The half-life of 1-131 is 8.1 days. Considering that one degreasing ex­
periment takes three hours as a maximum the greatest possible error from 
the decreasing of activity is 1.5% during this length of time. 

Contrary to C-H the decay of 1-131 produces also well detectable gamma 
ray. The advantage of this measuring technique is, that there is no need to 
count with self-absorption even in the case of greases having a greatcr thick­
ness. The gamma radiation of 1-131 can be properly measured with a scintilla­
tion counter. 

For this purpose greases to be traced linseed oil (iodine number 170-
200) and sunflower seed oil from glycerides could be taken into account. Among 
fatty acids oleic acid was chosen. 

The necessary activity of 1-131 must be at a level to produce at least 100 
cpm in case of 10-7g/cm~ grease. The way of its reckoning: if we want to 
achieve 100 cpm, then-taking the effectiveness of counting 25%, - the acti­
vity of 10-7 g grease must be 100/0.25 = 400 dpm. Consequently the traced 
grease is 4.00/10-7 = 4 . 109 dpm(g that is approximately 2 mC/g specific acti­
vity. 

Production of marked compound by iodizing 

Solutions A: 0.3 g sodium iodide (NaI) was dissolved in 10 ml distilled 
water to which carrier free Na1311 of about 4 mC activity was added. 

Solution B: 0.4 g sodium nitrite (NaNOz) was dissolved in 10 ml distilled 
water. 

Solutions A and B were poured together in a separating funnel with 10 ml 
benzene, then hydrochloric acid diluted in 1 : 1 ratio was added to the mixture 
till the discoloration of aqueous phase. The mixture was shaken and after dis­
tribution the iodine containing benzene-phase was separated from the aqueous 
phase. 

1 g of the grease to be labelled had been added to the iodine solution 
and kept in darkness for 48 hours. After the completion of iodizing the excess 
of iodine was removed by shaking with aqueous thiosulphate solution after 
the benzene phase was dried (e. g. by silica gel, sodium sulphate) and benzene 
was distilled at a low pressure. 

In case the solution 'was not properly cleaned of free idodine the labelled 
compound caused corrosion on the testing iron plates. Examining the effects 
of different factors it can be stated that corrosion is caused by free iodine 
(mainly if traces of water are present). Adequately cleaned and dried linseed 
oil and oleic acid do not cause corrosion even in 48 hours. 

As linseed oil is not a homogeneous compound but a mixture of several 
glycerides and in addition this chemical heterogenity is increased by iodizing, 
the question is raised whether the iodized linseed oil can be regarded as a ho-
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mogeneous substance in different degreasing processes, i. e. it can be used 
as a radioindicator. 

To settle these problems different tests were carried out. 

Solvent degreasing of steel surface contaminated with marked linseed oil 

A steel sample of known surface was tested with iodi2;ed linseed oil 
and the activity of grease contamination was measured. Afterwards the sample 
was put into a solvent, the length of time was so chosen that small a part of 
grease to be measured by weight should remain on the surface. Taking the 
partially degreased sample out of the solvent the specific activity of the re­
maining grease (i. e. the ratio of the count number and weight) was measured 
after the evaporation of the solvent. The procedure was repeated several times. 

The measuring data of the tests carried out in different solvents are gi­
ven in Tables Ill-lV-V. When dissolving in benzene (2 ml/cm2) the iodized 
material the specific activity remained practically the same during the dissolv­
ing tests (Table Ill). 

Table III 

Disf'olving of linseed oii marked with iodized linseed oil in benzent'. 
(--\:mount of the applied solvent 2 ml/cm~ mrface) 

Grease impurity 

Time of 
di~!'ohing ~urface \~'eight 

flee gJ12.:{ cm:! g/cm2 

0 0.0486 3.98 10- 3 

10 0.0410 3.36 10- 3 

25 0.0165 1.35 10- 3 

35 0.007'} 6.06 10-' 

Table IV 

::\Ieasured 
activity 

"pm 

504.020 

4·37.54,) 

174.710 

77.021 

Specific 
activity 
cpmjl g 

10.3 . 105 

10.7 . 106 

10.6 . 10 6 

10.4 . 10 6 

Dissolving of lim-eed oil marked with iodized linseed oil in carbon tetrachloride. 
, (Amount of the applied solvent 2 ml/cm2 surface) 

Grease impurity 
Time of ::\{ea;;;ured Specific 

dissolving surface 'weight acti.,,-ity activity 
'cc g/12.2 cm! g/cm2 cpm cpmjl g 

------

0 0.0302 2.47 10- 3 350.000 11.6 10 6 

10 0.0070 .'5.74- 10-' 93.800 12,4 . 10 6 

20 0.0016 1.31 10-' 19.700 12.3 . 10 6 
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Table V 

Dissoh'ing of linseed oil marked with iodized linseed oil in carbon tetrachloride. 
(Amount of the applied wlvent 4, mljcm2 surface) 

Time of 
di:::solving 

sec 

o 

10 

Grease impurity 

surface 
gj12.2 cm:! 

weight 
g,cm:! 

"Ieasured 
activity 

cpm 

Specific 
activity 
cpm,:'l g 

----_ .. _------------ ----

0.1401 

0.0316 

0.0148 

0.0006 

1.15 . 10-" 

2.59 . 10- 3 

1.215 . 10- 3 

-1,.91 . 10- 5 

1,24,8.000 

278.299 

I 37.2.J.8 

SAOO 

8.9 . lOG 

8.8 . lOG 

9.3 . 10r. 

9.0 . lOG 

The dissoh'ing of iodized linseed oil took place in carbon tetrachloride 
of 2 mljcm~ and 4 ml/cm~ quantities without using mechanical effect. From 
the measuring data the specific activity of labelled linseed oil appears to be 
constant within an error of 10%. 

It was examined, whether the labelled linseed oil mixed into vaseline 
or paraffin is a suitable tracer. The dissolving tests were performed in 1.2 
ml(cm2 carbon tetrachloride. The results of the measurements are shown in 
Tables VI, VII and it can be established, that the tracer proved to be a good 
indicator under this circumstance too. 

Alkali degreasing of steel surface contaminated with labelled linseed oil 

The beha\iour of yaseline and paraffine, mixed with labelled linseed oil 
and that of the radio-indicator - linseed oil 'with 1-131 isotope alone - were 
also examined when degreasing in an alkali bath. The volume of the bath was 
8 ml/cm2 and the temperature 80-90 QC. 

The results are presented in Tables VIII, X and XI 

Table VI 

Dissoh-ing of \'aseline marked with iodized linseed oil in carbon tetrachloride. (Amount of 
the applied solvent 1.2 ml!cm2 surface) 

Grease impurity I 
Time of :\leasured Specific 

dis50hing surface weight acti"Tity acti .... ity 
sec gj12.2 cm:! g/cm:! cpm cpmjl g 

0 0.021·1 1.75 10- 3 44,.6H 2.08 · lOG 

10 0.0169 1.39 · 10- 3 35.200 2.08 · 10 6 

20 0.0111 9.10 · 10- 4 25.484 2.32 · 10 6 

~O 0.0058 4.76 · 10- 4 16.005 2.76 · 10 6 
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Table VII 

Dissolving of paraffin marked with iodized linseed oil in carbon tetrachloride. 
(Amount of the applied solvent 1.2 ml/cm2 surface) 

Grease impurity 
Time of )Ieasured Specific 

dissolving surface weight activity activity 
sec g/12.2 cm! gicm:! cpm cpmjlg 

0 0.0715 5.86 . 10-3 167.257 2.34 · 10" 

10 0.0647 5.22· 10-3 14U81 2.19 . 10" 

20 0.0506 4.15 . 10-3 118.170 2.34 · 10 6 

30 0.0380 3.12 . 10- 3 81.121 2.14 · 10 6 

90 0.0058 0.48· 10-3 14.641 2.52 · 10 6 

Table VIII 

Remo\ing of linseed oil marked with iodized linseed oil in alkali degreasing bath. 
(Volumeof the applied bath 8 mi icm2 surface. temperature 80 0 C) 

Grease impurity 
Time of ?\Ieasured Specific 

dis501"ving surface ,,;eight at'tivity acti,.'itv 
sec gj12.2 cm:! gt cm': cpm cpru,] g 

0 0.0173 U2 10- 3 74.795 4.32 10 6 

10 0.0166 1.36 10- 3 73.578 4.44 10 6 

40 0.0154 1.26 10- 3 67.292 ,t.37 10 6 

50 0.0129 1.06 10- 3 57.210 4.43 10 6 

110 0.0126 1.03 10- 3 53.413 4.2;; 10 6 

Table IX 

Remo\-ing of vaseline marked with iodized linseed oil in alkali de greasing bath. 
(Volume of the applied bath 16 ml/cm2 surface, temperature 90° C) 

Grease impurity 
Time of ~Ieasured Specific 

dissolving surface ..... eight activity acth-ity 
g/12.2 cm! g/cm: cpm cpm/lg 

0 0.1022 8.36 · 10- 3 53.069 5.22 · 105 

5 0.0413 3.38 10- 3 21.520 5.22 105 

10 0.0299 2.45 · 10- 3 15.690 5.25 · 105 

20 0.0186 1.53 · 10- 3 9.550 5.14 . 105 

30 0.0098 0.80 · 10- 3 5.190 5.29 . 105 

23 
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Table X 

Removing of paraffin marked with iodized linseed oil in alkali degreasing bath. 
(Volume of the applied bath 8 mljcm2 surface, temperature 80° C) 

Grease impurity 

Time of .':\Ieasured Specific 
dissolving: surface weight activity acth-ity 

sec g/12.2 cm:! gjcm:! cpm cpm/lg 

0 0.064·2 5.26 . 10- 3 85.606 13.35 . 10 6 

10 0.0608 4 .. 99 . 10- 3 78.877 13.00 . 106 

20 0.0412 3.37 . 10- 3 58.500 14.20 . 10 6 

30 0.0389 3.19.10- 3 52.478 13.50 . 106 

60 0.0343 2.81 . 10- 3 47.805 13.90 . 10 6 

16 perc 0.0113 0.92 . 10- 3 lS.215 13.S0 . lOG 

Table XI 

Removing of stearic acid marked with iodized linseed oil in alkali degreasing bath. 
(Volume of the applied bath 8 mljcm2 surface, temperature 80° C) 

Time of 
dissohing 

,ec 

o 
5 

15 

25 

Grease impurity 

surface 
g;'12.2 cm:! 

0.1315 

0.0650 

0.0351 

0.0290 

weight 
g/cm:! 

10.8 . 10- 3 

5.32 . 10- 3 

2.88 . 10- 3 

2.38 . 10- 3 

lIeusurcd 
activity 

cpm 

108.600 

53.594 

28.965 

24.170 

Specific 
activity 
cpmjl g 

8.26 . 10" 

8.26 . 10" 

8.20 . 10' 

8.32 . 10" 

The constancy of the specific activity shows that labelled linseed oil is 
suitable to follow the effectiveness of degreasing for the case of alkali degreas­
jng too. 

In the alkali degreasing process the remaining vaseline or paraffine and 
that mixed into linseed oil take place at a constant ratio. 

The possibility of tracing stearic acid by iodized linseed oil was also ex­
amined. Though the behaviour of stearic acid can be reliably sought for by 
C-14 marking in case of thin layers, tracing "with iodine is more suitable when 
thicker layers of stearic acid are present. In the course of degreasing the spe­
cific activities practically do not changc so stearic acid too can be traced in 
this way (Table XI). 
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Further possibilities of radioindication tracing 

Zn-65 isotope containing Zinc-stearate as tracer 

Starting out from the fact, that among grease impuritIes metal­
soaps can also be found (e. g. Ca-stearate, Pb-stearate and AI-stearate) an 
attempt was made to apply 55Zn -stearate for tracing greases. 

From among the feasihle metal soaps the zinc stearate was chosen he­
cause the Zn-65 isotope is advantageous for measuring. Its half-life is 250 days, 
it emanates a well-detectable gamma radiation of 1.11 MeV, which can be 
measured ,vith suitable efficacy by :NaI(TI) scintillator. 

Production of Zn-stearate: 
After having tried several methods found in the literature [5], marked 

Zn-stearate was obtained as follows. 
2 g alkali-soap was dissolvcd in a mixture of 10 ml 95 % ethyl-alcohol 

and 150 ml water. Zn-aeetate taken in 3-5 % excess over the stochiometric 
quantity was dissolved in 30 ml water. While continually stirring, the solution 
was slowly added to the alkali soap solution. After standing for six hour the 
precipitate was filtered, then washed with distilled water and alcohol and 
rinsed with ether. The Zn-soap was dried in an exsiccator at 45 QC. 

According to preliminary experiments the 55Zn -stearate could be used 
as a tracer. Detailed results will be given in a following paper. 

Triphenyl-antimony as a tracer 

The triphenyl-Sb-I24 is soluble in grease thus it can be mixed as an indi­
cator into the grease to be traced. According to the results of the experiments 
it is a suitable tracer, but its production is considerahly more complicated 
and difficult than that of the compounds labelled with iodine. 

Activation of abrasive masses 

An attempt was made to trace the "brown" and "white" abrasive mas­
ses used in practice hy direct activation. For this purpose samples of the ab­
rasive masses were activated for 48 hours in a reactor. The masses became ac­
tive (i. e. iron, chrome etc.) hut at the same time - prohahly because of poly­
meriz.ation they were transformed into spongy materials insoluble in oils and 
grease-solvents, so they could not be used for degreasing tests. 

Tracing of the thickness of a grease layer by cementation 

Experiments were made in connection " .. ith "posttracing" of thin grease­
layers remained after degreasing. The reason of these tests was that these 
might be a possibility to control the work between the manufacturing pro-
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cesses in a factory. The basis of these tests was the assumption that the grease 
layer remaining on the metal iron surface would prevent the copper - i. e. 
silver - ion from cementation as a function of its thickness. 

The application of silver cementation is justified by radioisotope measur­
ing technical reasons. Ag-nO has a half-life of 270 days its beta-radiation is 
accompanied by gamma-ray thus it is well measurable by using a scintillation 
method. Because of the passivating effect of nitrate-ions the tests were per­
formed in saturated silver sulphate solution. 

The cementation experiments by active silver were begun by clearing 
up the question of reproducibility. The experiments were made as follows. 

llOAgN03 solution of 0.5 mg/ml was added to a Ag2S04 solution of 0.4 
gjl00 ml at 20°C. Simultaneously 5 pieces of electrolytically degreased steel 
plates of 12.2 cm2 surface were immersed in the solution for 30 seconds. Then 
the acthity of the thin silver layer cemented to the surface of the plate was 
measured. The average activities (based on five-five measurements each) of 
the six parallelly investigated plates are given in Table XII. 

Table XII 

Cementation of active silver 

~umber of Activity .En 
plate (epm) dn --::- - n , 

1 5224 -77 

2 4921 +226 

3 5338 -193 

4 5330 -18.1 

5 4921 +224 

After having obtained satisfying result in conjunction with reproduci­
bility, the relationship between cementation and the thickness of the layer 
was investigated. The informative tests were made as follows: 

Plates of the same purity were plunged into benzene solutions of dif­
ferent oil concentrations. After thc evaporation of the solvent active silver 
was cemented and the activity of the silver layer was measured. In the same 
manner several grcase layers of different thicknesses were applied using stearic 
acid dissolved in ether. The results are presented in Tables XIII-XIV. 

From these results it appears (apart from some divergent results probably 
caused by experimental errors), that therc is a relationship between the thick­
ness of the grease layer and the quantity of the cemented silver. To improve 
the method and to elucidate its applicability further thorough investigation 
of the mechanism of silver cementation is needed. 
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Table XIII 
Cementation of active silver 

Thickness 
rof.L 

Electrolvtic degreased 
plate' 

1.25 

2.50 

5.00 

10.00 

20.00 

Acthity of 
AgO: layer 

cpm 

5.500 

2.600 

3.200 

1.500 

2.000 

1.200 

Table XIV 
Cementation of active silver 

Applied linseed 
oil layer 

1.5 m,l/, 

3.7;; ., 

7.5 

1.:;.0 

Autoradiographic investigation 

Activity 

13.800 cpm 

16.500 

15.100 

9.800 

27 

Attempts were mad!' to study the distributions of thin grease layers by 
autoradiograms. In this manner it could be established whether the grease i" 
spread uniformly or in "islets" (Fig. 1). 

Fig. 1 



28 L. CY. SACi", J. FARKAS and E. ZOLD 

Table XV 

Following the cour,.e of solvent (benzene) and electrolytic degreasing at linseed oii impurity 
marked with iodized (1-131) linseed oil 

~umber 
of 

measur~ 

iugs 

1. 

2. 

.3. 

4. 

5. 

6. 

i. 

8. 

9. 

10. 

11. 

Time of 
degreasing 

(sec) 

Initial 
Impurity 

10 

25 

35 

10 

70 

130 

190 

120 

60 

150 

Grease remalwng 
on the surface ..... 

,ug/cm2 

Dissolved grease 
f.Lg/cm~ 

I 

I Activity of the 
I grease on ~ th(' surface 

i 

Degreasing: in 2.05 mljcm2 benzene 

3980 

3360 620 

1350 2010 

606 744 

377 229 

8.20 368.80 

6.56 1.64 

6.56 0.00 

2.84 3.72 

Degreasing: electrolytic 

1.57 

0.315 

1.27 

1.255 

504.020 

437.54·5 

IH.710 

77.010 

62.152 

1.263 

1.105 

1.109 

900 

500 

103 

Grease 
contamination 
of the soh-ent 

g/lOO mlsolvent 

0.00 

0.03 

0.13 

0.17 

0.00 

0.03 

0.03 

0.03 
--~~~---~ 

0.00 

The radiogram shows the distribution of the grease on the surface of the 
plate contaminated with iodized linseed oil in an intermediary phase of sol­
vent degreasing. 

On the picture the cleansed surface is black, while the white mottles 
indicate the presence of grease. As it can be seen the grease layer remain­
ing on the surface after dissoh~ing is not uniform. The average surface den­
sity of the grease layer is 10-2 g/cm2 • 

I nrestigation of the effectiveness of degreasing with marked grease 

The effectiveness of electrolytic degreasing method was studied with a 
1-131 isotope containing linseed oil. 

Steel plates of 3.5 X 3.5 mm were contaminated with marked linseed 
oil. These plates were first degreased in solvent, then electrolitically. In case 
of solvent degreasing it was determined by measuring the activity of the radio-
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Table XVI 

Following the course of solvent (carbon tetrachloride) and electrolytic degreasing at linseed 
oil impurity marked with iodized (1-131) linseed oil 

I 

l"u.:;:ber I1 

nl.easur~ 

lOgS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Time of 
degrea:;ine 

~(sec) , 

Initial 
Impurity 

10 

20 

30 

-to 
50 

60 

70 

170 

10 

20 

80 

90 

Grease remaining 
on the surface 

,I.Lg,'cm:! 

Dissolved grease 
/l.g./cm: 

: Acti .... ity of the i 
I grease on" the surface ,I 

Dt:greasing: in 2.05 ml/cm2 carbon tetrachloride 

2470 350.100 

.)74 1.896 93.800 

131 443 19.700 

37.7 93.3 6.050 

19.8 17.9 3.150 

13.1 6.7 2.130 

12.6 0.5 2.018 

12.6 6.3 1.015 

6.3 6.3 1.625 

3.77 2.53 1.205 

3.77 0.00 1.200 

3.48 0.29 LlOO 

Electrolytic degreasing 

0.63 Ul5 208 

Grease 
contamination 
of the sol .... ent 

gflOO m} soh'cnt 

0.00 

0.09,t 

0.117 

0.121 

0.122 

0.122 

0.122 

0.123 

0.123 

0.00 

0.00 

0.00 

indicator at established intervals how much grease remained on the surface. 
Mechanical effect ,.,-as not applied and in the course of the experiments practi­
cally pure solvents were used. After solvent degreasing, electrolytic de greasing 
was applied. 

Dissolving tests were carried out also with C-14 containing stearic acid 
III agreement with the aforementioned method. 

The results are presented in Tables XV -XIX. 
The presented results wish to justify that the degreasing process can be 

successfully followed. The behaviour of stearic acid labelled with C-14 isotope 
and that of linseed oil labelled "Ivith J-131 isotope were similar in the course of 
degreasing, the iodized product can be conveniently detected also in case of 
greater grease-thickness. 
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Table XVTI 

Following the course of solvent (carbon tetrachloride) and electrolytic degreasing at iinseed 
oil impurity marked with iodized (1-131) linseed oil. (With greater initial impuril)', than in 

Table XVI.) 

Number 
of 

measur­
ings 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

Time of 
degreaEing 

(,ec) 

,-' 

0 

5 

10 

25 

35 

,15 

55 

65 

75 

135 

195 

255 

10 

70 

130 

10 

70 

5 

10 

15 

75 

Grease remaining 
on the surface 

[Lgjcm'! 

Dissolved grease 
[Lgjcm2 

Acthity of the 
grea~e on the surface 

Degreasing: in 4.1 ml/cm2 carbon tetrachloride 

1,150.000 1.218.000 

2.590 1,B7AI0 278.299 

1.215 1.375 1:37.248 : 

49.1 1.165.9 5.400 

33.9 1:;.2 3.742 

24.6 9.3 2.722 

12.3 12.3 I 2.720 

1" 0 .:...V - 2.720 

12.3 - 2.700 

12.3 --, 2.700 

12.3 - 2.690 

11.9 OA 2.618 
: 

SA4 3.'16 
i 

1.877 I 
7A5 0.99 1.646 

7.30 0.15 1.615 
J 

7.25 0.05 1.605 i 
7.25 - 1.610 

7.25 - 1.599 i 
7.25 - 1.580 

1 
Electrolytic degreasing 

2.1B 
I 

5.07 484 

1.05 
I 

1.13 231 

Grease 
contamination 
of the iwlvent 

g/.lOO ml solvent 

0 

28.68 

22.72 

28.75 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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Table xvm 
Following the course of solvent (carbon tetrachlorid) degreasing at C-14 marked stearic acid 

impurity 

Number! 
! 

Grease 
of Time of Grease remaining Dissolved grea:;e Activity of the contamination 

measur- degreasing on the surface ,ug/cmz . 10 grease on the surface of the solvent 
ings (sec) fLg/cm! . 10 gjlOO mlsolvent 

D€:greasing: 2 ml;cm~ carbon tetrachlorid 

l. Initial 45.5 
j 

83.100 0 
impurity 

I I 2. 7 36.3 9.2 66.200 1 10- 5 

3. 14 8.6 27.7 15.080 1 10-5 

mechanical I 

effect 

4. 21 8.05 0.55 14.700 1 · 10- 5 

j 

5. 24 hours 
I 

·1-.0 J.05 3.660 0 
-

Degreasing: 2 ml/cm2 carbon tetrachlorid 

l. Initial , 89.0 
I 

163.000 I 0 
impurity 

2. ,., 
89.0 163.000 1 · 10- b , 

3. let 11.10 77.9 20.250 1 . 10- 5 

mechanical 
effect 

4. 21 7.23 3.87 13.200 1 · 10- 5 

5. 28 5.93 1.30 10.800 1 · 10- 5 

mechanical 
effect 

_1 
. 

6. 24 hours 2.02 3.91 I 3.690 0 
I 
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Table XIX 

Following the course of solvent (benzene) and electrolytic degreasing at C-14 marked stearic 
acid impurity 

l'urnber 
of 

Ol('asur· 
jugs 

Time of ,Grea~(> remaining 

(sec) p..gjcm:: . 10 

Dissolved grease 
,ug!cm'! . 10 

Actiyitv of the 
grease on "the surface degreaSiog ___ 

1
__ on the ,;.urface 

----c---- ---~----------~---

1. 

2. 

3. 

4. 

5. 

Initial 
impurity 

7 

mechanical 
effect 

21 

24 hours 

30 sec 

1. Initial 
impurity 

2. 

3. 

4. 

5. 

6. 

7. 

7 

mechanical 
effect 

21 

28 

mechanical 
effect 

24 hours 

60 sec 

Degrea;;ing; in 2 mllcm2 benzene 

34.00 

28.70 

6.38 

6.30 

3.18 

lA7 

5.30 

0.08 

3.12 

Electrolytic degI'easing 

1.71 

62.000 

52.S00 

11.640 

11.510 

5.800 

2.580 

Degreasing: in 2 ml/cm2 benzene 

66.2 121.000 

58.8 7A 96.200 

ILl 47.7 20.200 

10.60 0.;; 19.350 

6.28 4.32 11.440 

5.05 1.23 9.290 

Electrolytic degreasing 

0.87 ·U8 1.590 

Grease 
contamination 
of the solvent 

g/lOO ml solvent 

o 

1 10-; 

1 10-·' 

o 

0 

1 10- 5 

1 . 10- 5 

1 . 10- 5 

1 . 10-:; 

o 
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SUIlllllar'l' 

According to the experiment;; made hitherto it can be stated, that the tracing of unsa­
turated oils with active iodine (1-131) is a useful. simple method which can easilv and suitablv 
he carried out for following the effectiveness of degreasing. . . 

Advantages: it is a cheap. "'ell-detectahle indicator that can be produced in common 
is )tope laboratories. 

Disadvantages: on account of the decay of iodine during a longer series of experiments 
its reproduction must be ,.everal times repeated. 

The moisture content and free iodine make the indicator considerablv aggressive. there-
fore it can be applied only after thorough clearing. . ~~ 

The use of C-14 containing oils is also a suitahle method. but these can be produced 
only in special lahoratories and they are expensive compared with iodine. The measuring of 
C-14· needs special methods and its determination with gas flow Gll tube is rather uncertain 
even in the case when considering self-ahsorption. 
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