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Since the earliest days of shellac manufacture orpiment,
the naturally occurring yellow sulphide of arsenic, has been
incorporated in shellac to modify the colour to meet trade
requirements. In recent years the need for reform in the
marketing of shellac has been realised and the desirability of
this inclusion of orpiment questioned. In 1930 the United
States Shellac Importers Association gave active consideration'
to the question. The possibility of a universal standard of
arsenic-free shellac or a fixed limit to the amount of orpiment
content was debated. The Indian Shellac trade was communi-
cated with concerning the 'proper maximum for arsenical
content' at the same. time A.2'/ was suggested as the proper
content in their opinion. This communication disclos-ed ihe
conflicting views held in India on the subject. . The need for a
careful survey and examination of the properties of "Orpiment-
ed" shellacs was indicated and was undertaken in tlris labbratory.
Some of this work .has already been published; this togeth6r
with certain experiment recently completed will be discussed
in this paper.

The general scheme of the experimental work consisted of
examining the various properties of shellacs containing orpiment
and comparing_ them ',vith control, orpiment-free samples,
prepared -from the same seedlacs. The samples, prepareit iri
the experimental lac factory attached to the Institufe, consisted
of a large range containing varying amounts of orpiment made
from representative qualities of seedlac. The various
important properties will be discussed.

The lodine value of shellao.

The effect of orpiment in raising the iodine value of shellac
r,vas mentioned byjarry (1) ,in.1903, and again by Briggs (2)
in 1925 although Langmuir (3) in l91L had iiated " tnat-it hici
no effect. The correctness of Parry's view, which has for
s9rye.ye-ars no-rn1.!eeg.generally accepted by the Trade, was
definitely established by R-angasuJ-ami and Aldis (4) who give
figures for the magnitude of the effect. : 1
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In the past this effect has caused a certain amount of con-
fusion. Shipments,of pure-fine orange shellac owing to high
orpiment content have given an iodine value above the stipula-
ted 18 of the American Shellac Importers Association and have
been condemned as a co$sequ9nc9..

It has been pointed out by Aldis (5) that the Iodine value
of pure shellac is probably nearer 16 than fhe standard 18 for
rosin free shellac. This margin of 2 is necessary, however,
owing.to the effect of small quantities of orpiment which may
be. present- The abolition of orpiment rvould .enable. the
standard to be lowered by at least one unit and should do.
mueh to encourags the. production of purgr shellacs.

Orplrnent and the Bleaching of Shellac.

The effect of;orpiment on the shellac bleaching process
has been examined in this laboratory. It has been definitelv'
established that shellacs containing orpiment require mor-e
bleach than their controls. This extra amount is small if the
shellac contains less than 0.3/ orpiment. In all cases orpiment'
irnparts a slight colour to the bleached shellac. To obtain pure
white, best quality bleached shellac only orpiment-free material'
should be used. This result is in agreement rvith the uni-
versal opinion solicited from American and European bleachers.

The importance of this effect of orpiment has been consi-
derably diminished in the last year orving to. the almost
universal preference for seedlac instead of shellac for bleaching.
Certainly if shellac ever returns to popularity for bleaching an
orpiment-free shellas will be demanded

Omiment and:the colour ol shellac varnishes.

Opinions on the effect of orpiment on the colour of'tlie
spirit varnish prepared from shellac have in the past been
cbnflicting. Fowler (6) states that "The object of adding
orpiment is not merely to colour the lac yellow, but to remove,
by a pyrochemical reaction with the orpiment, a certain amount
of residual red or purple colouring rrlatter which may be
present in the lac granules." This effect, if it occurs at'all,
must be extremely srnall, however. It has been demonstrated
by Rangaswami (7) that the colour of filtered varnislres, prepared
from orpimented samples and their controls, showed no
differet'rce of practical importance I the orpiment is apparently
filtered ofi unchanged.
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Onpiment and the pnotective- pnopenties ol shellao
vannishes.

A comparison of the properties of varnisl-o-llms prepar-ed
from orpimdtrt.l shellacs and tfreir controls ha€teen inaite by
Rangasftami (7). It is evident that the effect of orpiment on
the -'scratch hardness', 'abrasion resistance', water resistance,
and weathering properties is too small to be of any practical
importance. Rlngaswami claims that orpiment has-an effect
of iowering the abrasion resistance and scratch hardness'but
the amount or evidence given and the possible experimental
errors of the method hardly justify this. It suffices, however,
that orpiment can definitely be excluded from shellac without
advers6ly affecting the protective properties of the remlting
varnish.

The fluidity of $helhc.

The 'fluidity' of molten shellac measured at a definite
temperature is a very varying property. ' Heat treatment, action
of acid fumes, long itorage etc. affect big changes in this valile.
This loss of fluidity is an undesirable property for certain uses
of shellac e. g. in manufacture of thermo-plastics, sealing w-ax,

etc. The possibility of orpiment modifying this property has
been examined.

The fluidity was measured at I25"C by the lVletropollln
Vicker's apparatus taking the usual precautiont (q). .The
samples eximined includeld (a) samples stored.for varying times
ana (f) samples subjected to a iow temperatur" 'qufg' at-38'-40"C
for several hays. In all experiments ho appreciable difference
could be deteited in the nuialty of orpim6nt samples and their
correspondin g controls.

*Lile undorlreatt?.

The "Life under heat" is a measure of the time taken for
shellac to 'cure' to an infusible material at a fixed temperature.
It is of special importance in the thermo-plastic industry. The
property-was rneaiured by a modification of the Westinghouse
method. The sample, contained in a flat bottomed glass tube,
was heated in an oil bath to 150"c. The time taken to 'cur'e'
and reach the 'rubbery' .stage, as indicated by the twisting, back
of a glass rod immersed in the shellac, was recorded. In all
experiments no difierence in the 'life under heat' rras obseqved
between orpiment samples and their controls.
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Onpiment and the Elasticity of Shcilac.

,The opinion is held by some that orpiment reacts with
shellac in some rvay and affects its mechanical properties.
Livache and Mclntosh (9) state that orpiment - piobably
exerts a vulcanising effect and to this 'in i great m'easure ii
due the nerve and spring and elasticity of orange shellac'.
Fowier (6) shares this opinion and states that-'a sort of
vulcanising effect appears to be produced in the resin.
Orpiment appearS to be specific in its action and cannot be
replaced by other sulphides'. These views have not been
substantiated by experiments conducted in this laboratory.
Samples u'ere tested for 'breaking strength' i. e. the force
r-eeuired , to bend and break- a stJndard. test piece.
Accurate derermin-ations rvere not possible owing to dififrculty
in selecting uniform, test pieces from the -shellac ; thb
experiments rvere sufficiently accurate, however, to demon-
strate that_ _orpiment had no appreciable effect on this
property. Moisture content, rvax content. heat treatment and
age are- .the factors rvhich influence ihis property to an
appreciable extent ; thg temperature and tiumiAitj' of the
atmosphere at time of determination having also a big
influence.

. It is apparent, therefore, that examination of the properties
of orpimented shellacs have producecl no evidenc6 that
orpiment _ serves any useful purpose u,hatsoever. A brief
survey will nor,v be made of other opinions on the subject.

Opirrions of cer.tain rmenrbers of the Trade.
Opinions have from time to time bgen obtained from

ffierhbers of the consuming industries. fhese opinions are
lrnanimous in agreeing that inclusion of orpiment is useless.
In most industries the orpiment is looked ulon as a harmless
adulterant. Certain industries, however, - claim that this
material has undesirable_ effects ; e. g. the following is quoted
from a journal of the Hatting indus.try (10) which consumes
about I}i! of the world's production of sheilac ;-'(f6 render
perfect alkaline solution, these lacs must be free from two
adulterants rosin and arsenic sulphide (orpiment)........ ;....)....
Even to-day we hear of the possible necessity of these two
adulterants in the 

- 
lac composition.-..................,.the second,

the arsenic. salt, .has a more pernicious effect on the proof,
rendering it harsh and unable to enter the fibre....................
The white lac must be absolutely 

. 
free ,ffoq (a) colophony

(b) chlorine, free sr bsund (c) arsenic and lead ialts etc.,, 
r
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The opinion of the shellac bleaching industry has already
been indicated, Orpiment is very definitely undesirable.

A firm of shellac manufactures, who engage a small research
staff and whose opinion should therefore carry some weight'
have for many years opposed the use of orpiment. Their
answer to the American enquiry as to the proper amount of
arsenic in shellac was brief and to the point-"None".

Gibson (11) in his annual reporl has very definitely
condemned orpiment from every point of vierv. His opinion
mav be taken as a consensus of the views of most of the
consumers of shellac, many representatives of which have been
personally interviewed.

Othen anguments againsi the use of orpiment.
The price of orpiment, compared to the present price of

shellac, is somewhat high. It costs about Rs. 50 per maund
and the process of incorporation is very wasteful. This has
encouraged enquiry into the possibility of using substitutes.
A material rvas placed on the market in Calcutta described as
"Orpiment ground and prepared ready for incorpoiation".
This contained about 40\ arsenic sulphide and 401 lead
chromate admixed with silica etc. Fortunately the Indian
Shellac Manufacturer has developed a certain amount of
respect for the likes and dislikes of consumers and this
material was treated rvith suspicion and was never popular.
A certain amount of shellac using this adulterant was put on
the market, however. The undesirability of incorporating
such hitherto unsuspected material as lead in shellac is obvious
e. g. the possibility of the presence of lead in any batch of
shellac would condemn it for use in the munition industry.

Shellac varnish is sometimes used in edible materials
such as chocolates etc. and on food containers. Unnecessarily
high prices have been paid for shellac for these uses to
ensure that it is orpiment frere. This has encouraged the
use of other varnishes in this field.

The possible effect of orpiment on workers in shellac
factories rvould appear to be an argument against its use.
S. lVlahdi Hassan- (12) describes the use oI orpiment as
'extremely dpngerous for those r,vho have to use it, whilst
fumes emitpd during the fusion process are poisonous'.
O'Connor ffs; in on,i of the earliest records bf shellac
manufacture quotes an opinion: "Dr. Chevers says that the
use of arsenic sulphide gives rise to miliary eruptions on the
bodies of the workmen". In a personal tour of many shellac
factories in Mirzapur, Balrampur, Jhalda, Ranchi etc. it
appeared that actually very little harm comes from working
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with:orpirnent, No inforrnatbn of ..casesof arsenic poisoning
o, "ry''effect 

of orpinaent oq the wor&.pgople 'coul{ be
*elicitld. It is possiLle that those using this:material have
/developed resislance to it or -learned !9 .take necessary
pre"untioot. It is also possible, .however, that many illnesses,
hn" to arsenic poisoning, are:nev.er .diagnosed as such. It-is
no uncornmor.sight ir{:a lac factory -to see a srnall bdby
playing with orpi[rent with its hand.s and face ye1low with
it " eisntent. 

-,Infant mortality is so coulmon,_ however, that
,this iaiger is presumably,one of.the lesser illsa child has

to conti-rcl wiih in India. Coacerrring the fumes ariSing
from orpiment it may be stated that harmful effects may
result if'this material'should be inadvertently thrown on'to
the charcoalfire in the.,badly.wntilated meltingrooms'

The present ,low price of shellac and the posslbility of it
continuing to be low-iriced has'begun to encourage enquiry
,into,new"uses.for thii rnaterial. 'It.is, of course, impossible

".to,fortell.what 
these uses:may be; but it would be unfortunate

,if certain ft'uitful,enquiries .should be discouraged owing.to
,gncertainty of impurilies su6h as -orpiment. A case which

, iacgrs 'to-the .rnihd is the .use of a modified shellac as a
.cs&stituent ,of chewing .gum where orpiment would be
. de{initely detrimental.

Concerraing the American proposal tlilt the arnount of
'orpiment,permi-ssible in shellac stroritd b-e limited, it rnay be
.polnted ott that this.would be a very undesirable-arrangement.
th.e,process used,forincorporating'this maternl is -such that it

;is.exlremely difficult to ensure getting adefinite- ,alnount into
the,shel'lac.- -Such'variable,facfors as the size of themesh of
:therbag, the state of'division'of the orpirnent, the nature of ,the
irapurities .in the seedlac etc, gxert ,a blg influenee. Muly
reaies woutd arise where the ,unforfunate manufacturer would
unJ<nowingly exceed +be 0.2l limit and would pg.penalised.
:Except.for- the advantage .the ,consumers would g9t 'fr99
'allowlances' there appears .to be no point "in making this
standard.

The original purpose'for which orpiment was.inc'luded in
. slrellac rnay:be broughtto questi,on. The.object wasto enable
,the manuJacturer wifha,blend of seedlacs of 'varying colour
.and q'u.ality'to keqp up a.fixed standard'of colourin hisshellac.- 
ilhe ionsurner.has'noit learnt, after years of sogletimes costly
experience, that.the cslour of shell4g is a vgry uncertain

, 'criferion of.ttre useful prgpeities of thismaterial. lThe need
. *,or, other..standards {o.r - shellac such as .'bleichabili ty', insolubi-
f!fy, ffuidity"-etc..has been.realiseil and every .effort should.be
lriade to,e*tablistr -them.'' If 'Shellilc is --to- hold its own 4gainst
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the competition of synthetic substitutes, adopting modern
methodsbf salesmansiip, it must adopt these modern methods
itseff. It must certainiy go off the '6olour standard', when a
bad colour can be so readily disguised with a useless material
such as orpiment.
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