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OBSERVATIONS ON THE MODERN COAL - TAR DISIN
FECTANTS AS REQUIRED FOR SERVICE PURPOSES. 

By MAJOR C. F. WANHILL. 
Royal Army Medical Oorps. 

To the average man the process of disinfection is a mysteriou6 
one. A disinfectant is considered to be a material whiJh kills the 
organisms of disease. Few people, however, know what is the 
exact action of the agents they use for this purpose, and fewer still 
have any scientific knowledge on the subject. It has thus become, 
except in a few cases, a practice to accept the claims of the makers 
of disinfectants as to their killing power and also as to their suita
bility for the various purposes for which they are required. If the 
sale of disinfectants were regulated by the State this might be 
legitimate, but since this is not the case it is necessary that 
the individual employing them should possess some knowledge as 
to their mode of action and suitability for particular purposes. It 

. is not too much to say that some of the articles sold to the public 
and to the medical profession fall far short of what is claimed for 
them. . 

The action of metallic salts, such as perchloride of mercury and 
carbolic acid, &c., is well understood, as they have been in nse for 
a considerable time, and their composition as well as their limita
tions are known. Very little is known, however, about the com
position, mode of action and uses of the coal-tar derivatives called in 
the trade tI Phenoloids," which represent the most recent develop
ments, and what little is known is the property of those who make 
them and of a few chemists whose business it is to analyze and 
standardize them. The majority of these preparations are pro
prietary articles and are open to the objections which usually apply 
to these preparations. With most articles of this description the 
sales depend on the results produced, but with disinfectants, as with 
patent medicines, the difficulty of ascertaining whether they have 
been successful or not prevents a correct judgment being formed as 
to their qualities. It is therefore possible for an article to be placed 
before the public, and, if suffieiently advertised, to be purchased by 
them although it does not possess the merits claimed for it. In a 
scientific service like the Royal Army Medical Corps this is not 
sufficient, and at the Royal Army Medical College there is an 
expert department where such articles are tested. Since however 
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524 The Modem Ooa,l-'1'ar Disinfectants 

it IS not possible for the Corps at large to be familiar with the intri
cacies of the testing of disinfectants and their qualities-and the 
number of different ones officially sanctioned is small-a short 
paper on the subject should not be out of place, 

Dealing with the coal-tar derivatives only, since the others are 
fairly well understood, it may be stated that the acids which form 
the basis of these articles are obtained by the fractional distillation 
of the waste products from the gasworks. Carbolic acid is first 
recovered, but this has such a value in the market, for purposes 
other than disinfection, that it is rarely supplied unless actually 
asked for. For instance, "carbolic powders" now rarely contain 
carbolic, but some of the higher forms of the acids. This is as it 
should be, for with these acids lime may be used to form a basis 
for the powder; but with carbolic acid lime forms an inert com
pound. After the distillation of carbolic acid has ceased other 
acids distil over which become thicker and thicker in their con
sistency. They are heavy black oils and are the basis of the 
higher disinfectants. They are insoluble in water and hence 
require to be made into emulsions before they can be used. As 
a rule the more viscid the oil the better the disinfectant it will 
make, though, being more difficult to bring into an emulsified 
form, it can only be used by those manufacturers who have per
fected their methods for attaining this result. It is therefore not 
difficult to understand how impossible it is for a firm which 'has 
only taken up the subject recently to manufacture a really good 
disinfectant, and to compete with the older established makers. 

The emulsions are made by the addition of resin soaps, gelatine, 
or glue, the addition of one or the other of these mat.erials forming 
products with different properties and applicability. The addition 
of resin soap forms a disinfectant which mixes well with water in 
a soapy emulsion, and is very convenient for washing floors, linen, 
&c., and the hands. Such a mixture is pleasant to work with for 
this reason, but it will be easily understood that where hard or sea 
water has to be used the combination of the salts in the water with 
the soap basis spoils the emulsion. Since it is supposed that the 
finer the state of division of the droplets of the tar oil the more 
readily they act on or " saturate" particular matter, and therefore 
bacteria, it will be seen that anything which throws the oil out of 
emulsion militates against its usefulness. The glue preparations, 
however, are not liable to this disadvantage, since salts have no 
action on that material and such products can be used with hard 
and sea w'aters.They are, however, not so pleasant to use, and do 
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O. F. Wanhill 525 

not act on the gre[1se which may envelop bacteria as does e. 
disinfectant made with soap. Soap emulsions are also more stable 
on keeping. 

All disinfectants made with glue tend to separate out into layers 
wben stored in bulk or made up into working dilutions, and the 
degree to which they do this decides their usefulness. Even the 
best preparations with a glue basis, in bulk and in dilution, separate 
to a slight extent, thougb for practical purposes this is usually 
negligible, while some of the inferior preparations sep[1rate out so 
much as to be of doubtful value. In tbe Service it is imperative that 
these preparations should be capable of being stored, both in 
temperate and tropical climates, without marked separation, as one 
which separates out into layers would require thorough mixing 
each tilUo any issue, however small, was made, and mix.ing, in the 
case of " big heavy drum, is not e[1sy. The soapy emulsions 
separate to a much less degree, and hence are thougbt to be more 
suitable for Service needs. ~ow, in tbe case of [1 potent disinfectant, 
i.e., one of the heavier tar oils emulsified witb glue, the emulsion 
to be stable bas to bc very viscid. This is again uudesirable, since 
sucb a material is difficult to mix with water. As will be seen 
from the accompanying photographs, thick emulsion sinks to the 
bottom of the vessel in large drops, hardly mixing with water at all. 
Suppose an ordcrly is required to mix a measured quantity of a 
disinfectant witb tbe amount of water calculated from its known 
carbolic co-efficient; he would probably place the water in a pail 
and then pour the disinfectant into it. The disinfectant wonld sink 
to the bottom and. would be then stirred up with a stick, forming, 
as all emulsions do, a tbick opaque cloud which would prevent the 
orderly knowing whether the drops ill the bottom had been used 
or not. 'rhere would tbus be a loss in many cases of pl'obably onc
third of tbe measured quantity. The disinfectant would also stick 
to the vessel and it would be very difficult to pour out the l'equired 
quantity. It is not likely that an orderly would wash Ollt the 
vessel with water until all the disinfectant had been transferred to 
the bucket. So, with a careless man making use of these dis
infectants, it is not too much to say that [1t least It tbird of 
the required quantity of disinfectant would be left in the vessel. 
Thus the resultant disinfectant solution wonld only be a third of 
tbe calculated strength and would be quite unfitted for the purpose 
for which it was intended. Tbis is tbe more serious as the amolluts 
used with the high co-efficient disinfectants are very small. Taking 
a disinfectant with a carbolic co-efficient of 18, viz., eighteen times 
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526 'l'he Mode~.." Coal-1'al' Disi~jfeota,nts 

FIG. I.-Disinfectant mixing fairly 
well, but drops tend to form and fnll to 
tho bottom. 

FIG. 2. - Disinrocta.nt mixing very 
badly with water. 
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c. P. Wanhill 527 

stronger than carbolic, in order to make all emulsion of it equal to 
1- 20 carbolic acid we should require 0·45 of an ounce in one gallon 
<lC water. 

When using this small quantity it is evident that even small 
losses of the disinfectant are of great importance. 

Soap emulsions, though they fall to the bottom of water in a 
vessel as readily as the glue preparations, form all emulsion with 
very little stirring, and arc easily washed out from the containing 
vessel. They would thus, except for thc limitations already given, 
seem to be preferable for general purposes. 

Where hard water or selL water bas to be used occasionally, it 
has been thought that a glue emulsion is preferable for general 
purposes. It must, however, l>e borne in mind tbat, if a soap 
emulsion is first made up witb soft water in a strong mixture and 
this added to bard water or sea water, it will remain in emulsion 
for some considerable time, in ,,11 probability long enougb for 
disinfection to take place. 

If a glue emulsion is used some standard of viscosity and 
miscibility should bc made. It bas been found by experiment that 
in many, if not in most, cases tue viscosity of a disinfectant and its 
miscibility with water go together, and tbat the former, which can 
be easily determined in a fairly accurate manner, can be taken as 
an index. of the latter. iVliscibility can be estirnated, roughly, by 
the cye, as is shown by the accompanying photographs, but it is 
difficult to ensure standard conditions in all caSeS. If the two tests 
are used in conjunction it will he possible to see at once when tbe 
viscosity and miscibility differ. 

Miscibility can be roughly determined by the instrument shown 
in fig. 3. The rate of flow of B.P. olive oil is first determined, i.e., 
tbe length of time taken to fill the 50 c.c. measure when tbe water 
bath is at 60· F. This should be done several times and an average 
taken. The disinfectant can then be introduced, the apparatus 
having first been cleaned with alcohol and ether and then dricd. 
The time taken to fill the 50 c.c. measure should be noted and 
divided by tbe average for olive oil. Tbis gives a factor. B.P. olive 
·oil varies slightly in its viscosity with agc, but is sufficiently stahle 
for a rougb estimation. Ot,her forms of apparatus are expensive 
and difficult to work, but it is thought that an approximate estima
tion is sufficient. The apparatus can be worked by persons of little 
skill, and also gives fairly constant results. 

Besides being of use as general disinfectants, the higher tar acids 
are non-corrosive, practically non-poisonous, and are not absorbed 
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528 'I'he Modern Coal-Ta?' Disinfectants 

in the intestines. They can therefore be used without producing 
tbe effects on tbe hands which result from carbolic acid; they also 
do not irritate wounds. They can be given internally where partial 

FIG. 3.- Viscosity fIoppftra.tus. Disinfcctu.nt (black) in centrR I vessel, surrounded 
by \va.ter. at 60" F. Time to fill flask to 50 c.o, mark noted and divided by average 
Lime to do this with olive oil RP. 

sterilization of the inte.tilml tract is indicated; in fact, one of tbem, 
eylliu, has been put up in capsules for this purpose. It is claimed 
that this material will actually sterilize the intestinal contents. 
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O. P. WanhiLl 529 

Care' must be taken in their administration, as if they escape 
from the capsule' while in the stomach they cause considerable 
nausea. If keratin is used, on which the gastric juice has no 
effect, but which dissolves in the intestine, this objection dis
appears. The higher tar acids are unsuited for t,he disinfection 
of instruments in the operating theatre, as the opaque emulsion 
obscures the instruments. The soap emulsions also make the 
hands or gloves too slippery to secure a firm hold of the instru
ments. For washing out septic cavities they are invaluable, as 
besides their disinfectant power they are not absorbed. They are 
not suited for the impregnation of dressings, as they will not dry. 
Lysol and the preparation described in the B.P.C. are preparations 
of cresylic acid made up with soap and are open to the objections 
given above when used for instruments, while their carbolic co
efficients are low. They are also irritating to the skin if used in 
a concentrated form. 

Disinfectants of the class described above, in common with 
practically all others, tend to lose their power in the presence of 
organic matter, especially if it is in fine division. 'l'heir action is 
supposed to be due to the adhesion of their molecules to the 

'particles of matter rather than to any toxic influence. They can 
therefore be deprived of their potency as easily by starch, by 
powdered falces or by bacteria. Since the ratio of their killing 
power, as expressed by the Rideal-Walker method, to that of 
carbolic acid is determined on naked organisms and drops very 
considerably on the introduction of particulate organic matter, this 
must be borne in mind when they are used. The Rideal-Walker 
method must be considered the best to hand for ascertaining in an 
arbitrary manner the strength of a disinfectant, though it is 
only a rough indication of its killing power under natural conditions. 
Since it is almost impossible to reproduce natural conditions in the 
testing of a disinfectant, it is better to use some simple method like 
the Rideal-Walker, which will enable some idea of the value of the 
sample to be determined. 

It must be borne in mind that when stored for a time the 
co-efficient of most of . these disinfectants tends to fall. With 
some the drop is as much as from 18 to 12. This may be due to 
separation into layers or to other, as yet not understood causes. 

Though at first sight the disinfectants with the highest co
efficients may seem to be preferable, it has ~ow been shown that 
they suffer from disabilities from which those with a lower co
efficient are free, or at any rate suffer to a less extent. The higher 
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530 The Modern Goal-Tar Disinfectants 

the co-efficient the thicker and less easily miscible is the emulsion, 
and the greater is the tendency to loss of co-efficient. With resin 
soap emulsions, as has been already said, this does not apply to any 
great extent. 

I would suggest the following specification for a disinfectant :
(1) It must be non-poisonous, non-corrosive, and must not stain 

clothing. 
(2) It must be easily miscible with water in all dilutions. If 

prepared with a glue base it must not have a viscosity, as compared 
with B.P. olive oil at 60° F, of more than 0'3. 

(3) It must not separate into layers to any great extent, if stored 
in bulk for a year. 

(4~ When mixed in working dilutions it must remain stable in 
emulsion for twenty-four hours with soft water, for eighteen hours 
with hard water, and if made up first with ordinary water for two 
to three hours with sea water. 

(5) It must not lose more than 10 per cent of its carbolic acid 
co-efficient after storage for a year in hot climates. 

(6) It should have a carbolic co-efficient of 10 with distilled 
water, and 6 when mixed with sea water or with 50 per cent urine. 
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