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COLOURED ARND MORIFIED CUMENTS

In recent ysars, ecolourcd cements have found great
favour and there is reason to believe that thelr use will
become more extensive in the future. Coloured cements er:
usually prepered with white PFortlend cement as the basis,
¥%e are not yet producing a cement of this quelity in Indi:a.
The objection to the use of grey cement as the basis of
coloured cenmsnts is two-fold; & larger perccntage of the
colour haes to be added and the sasma degree of btrightness
cannot be obtained in the ultimate shade. KNorsover grey
cements are only suitable for the productlon of colours
such a8 derk reds, dark browns and other deep tints, and
are definitely e§cluded in the casae of lightef shades.

The possibility of the menufecture of white Fortlam
cemznt {a normel Portland cement contesining & low percen-
tage of iror) in Indle hes been discussed esrlier (Hudve,
E.950,Tech., Thesis, University of Bombay, 1239), and a

comprehensive summary of the litersture on the manufsciure



of coloursd cemenis has been glven slso.

For sconomlic ressons In resard to the quantity of
pure pigment required for a givern shade, the cement
¢olourist =must resort in many instences to orgsnie colou s.
This is especisily true when he has to prapare a good bl e
or green cement. Aesthstiic considerstion: would elso ¢! =n
necessitete the use of organic colours, for thils reason
& thorough study of the fastness properties of orsanle
coloure represanting sll the common types was undertsken
with & view to thair use ss cument colours. 7The first pa t
of the work constitutes s systemstic investisstlon of &
wilds range of organle dyes as cement colours. In edditl o,
a very largs numbsr of inorgenic plgments hews also been
fully exanined.

Fastlness sts and stenderds of ccloured cements:

The tentative measurs of festness properticsz of colourcd
cemente pul forwerd esrlier {loc..cit.) wes only lconmeern ed
wit: 1light fastness And suffersd from othaer disadvantage: .
411 the samples were cxposed &2 éurjlight during the ﬁon'hs
of ¥arch to ¥a&y, 1938, and the inte;slty of sun-lizht
natureliy veried durlng the period. The hourc of sun-li ht

were meusurcd as hours of bright “"sunshine® s recorded (¢ th



the Colabs Observatory. 7This standsrd of sunshine itsclf
i3 arbitrery. (Z) The humiéity varied widely during the
period. Actuslly there was a érizzle of rsin on certasin
days. (3) Exposures were continued until none or very
littls of the originpal predominant tint in the exposed
samples remained sfter sxposure; a procedure involving the
tedious delily messuremcnts of colour units by mesns of &
Lovibond tintometer. In view of these difficulties invoﬁ-
ved In the former mgthod, 8 more accurste procedure, which
would st the samsrpe suitable for rapid routine determin: -
tions, was obviocusly necessery. In the pressnt method,
the soufco of light employsd was constant; a consistentl)
uniform degree of humldit, of the stmosphere wes melntslred;
the fading was observed after exposing orly ons hslf of
u semple, the other beins coversd and s sample belnz con
sldered to have "faded™ when the exposed portion showed
the fciﬁtaat. but definite, chenge of depth or tome from
ths unexyosed part. The end poisnt, thsrefore, wss the
development of & line of demerestion bBelween the two
halves. _

The souree of lizht employed was the ialico Printers’

Assoclation »sseeiatisn lemp. The lznsih of the esrbon sre



was 1 1/2°, the humidity about 30%, snd the temperawure
veried between 42°-48°C. _ight grades of fastuess were
evolved, based on the number of hours of exposure of a
coloured cexert sample reguired to produce a distinct
elteration in depth or tome, following tcxille practice
{Feport of the Committee of the Hoelety of Dyers and
Colourists on the work ou fixlng standards for light,‘pa--
spiration and weshinmg, 19543 The imericen Associestion of
Textile chemlets and Colourists Year Book, p. 94; R. V.
Bhat, M.3¢.Tech. Thesls, Unlversity of Bombey, 1935) .

in deterﬂiéing the gredes of festness certsln popular
commercial dyes and rigments were empleyed as primsry
stenderds for the obvious resson thet coloured e?manta
prepared from these rgqnlred definite converient intervel.
to bring sbout fading. The following are the hours snd

the corresponding grades of fastness to liaght:

Srede- Hours
i 5
2 10
S 17
4 23
S 5C
6 71
7 98
8 120



The fastness to washing wes classified into flve 7 wdes
as in the case of textiles, th: meximum béing 5. The fait-
ness was cunsldered 5 if the coloured cement did not ble d
when trested with boiling weter, while 4 represented tho e
coloured cements which though bleeding slizhtly et the b)il
did not blsed at room temperature, while 3, 2 and 1 repr -
sented respectively those which bled a2t room temperstiure
Sllghtly but with no alteration in the shade of the ceme i,
those which sltered in shade with or without bleedinz, & id
lastly those whose colours were completely removed.

Or this stendard 3 commercial ccloured cexentis, whqse'
colouring ingredisnts were respsctively an 8zo c¢olour
{yellow}, a phihelocyanin: (blue) and an iron leke of a
nitro naphthol {greemn), had light fastnesz grades of 2«3 &,
and 7, and wsshing fastness grades of 4, 5 andé 3. (In\kh-

¢ of festnsss roperties 1 represewis the fastusss
:z::;;tts; as de;:i;aahkduLthe earlier mstihsd.wrilte
The festness properties of coloursd cements: The
besic dyes were investisstcd first. The lakes of these
é¢yes were precipitated by tennin, ¥etanol and complex

mordents such ass silico-tunsstie, phospho-tungstie and

rhosphomolybdic aclde, snd a Oreen ¥arth of sn Indian



origin. Although the lakes precipitated by ths complex
mordants were comparstively fester, they nevertieless le 't
much fo be desired as cement colours. 4 large nuambsr of
azo dyes, both acid and sudbstantive®, were precipitsted : =
their barium lakes, snd these were used &s cement colour .
The results, however, were not encours-inz. 3Subatantive
Gyes were applied by dissolving the dyes in weater used fir
geuging the cement. These dyes react with the esleium of
the cement to give e lske in the body of the cement itse f.
én azeing, the coloured cement wes fast to washing, but

the fastness to lisht wes only 1-2. The water-soluble ¢ r-
dent azo dyes coﬁtaining co~ordinateé chromiur or ecopper
(Palatine Fast and "eolen colours) were esployed for
colouring cement in & similer manner % the substantive
dyez; the fastness to light was about 4. Csseln was dys
with ticse dyes ss in the cese of wool, and this wes grouvad
up with cement, but the resultsnt coloured cement did nof
show an ispréved fastness to light. A nuzber of commereisl
orgenic pigments belonging to tné 220 class were also

investigeted as eement colours. The fsstncss properties

* Footnote; 7The substantivity refers to cotion.



of dyes obtained from Naphtols and diazonium compounds or
cement, applied in the dry stete by grinding up with whits
Portland esment and applied by dyeing the cement as in th:
esse of textile fibras, showed & remsrkable difference from
their fastn:ss propertiecs on textile fibres. In the former
case gthe fastmess to light was 1-2, while im the latter in
some ceses it was &s much as 7. The alkeline mature of
cemant and the marked substentivity of thes Naphtols to
cotton were apparantly two directions in whilch the courst
of the deterloration ip festness 1In the case of cement wis
to be sought. The fastness to washing of cements colourtd
with the azole dyes was in general excellent. &ince the
discovery of Indenthrene Blue by Bohm in 1901, the anthri-
quinone vat colours heve proved to be of outstanding
exesllenc: in regsrd to their festpness propertics, so fal
a8 the cyeing end printing of textiles ere concerned.

Thsir main-disadvantage is the cost. ixemiped from the
present point of view, vat dyes of the anthrsquinone iyp:
lacked covering power when applléd in the dry astete, but
when the cement was dyed by the usual method of reductiol
end oxidsation of the vet colours, & small percentage, of

the ordsr of (.287, was suffieient to produce full shade .



The fastness to light of vat dyes on cerment ranged from
$ to 8. In the case of Indanthrene Elue 4CD and Inden=-
threne Srillient Oreen B, the coloured cement {dyed from
& vat) sctuaslly became slightly derker on prolonged expo-
surs. The slizarines were only moderately fasti in theilr
fastness properties. A npuzber of plgments of nitroso
derivatives of some Kephtols wers synthesiseg and their
fastness properties were determined. These exhibited the
highest raeﬁness properties of all the organic pigments,
and were in this respeet of the same order as tﬁs phthe-
locysnine pigments. aAmong the inorganic pigments several
of the commercislly employed cement colours were'examinec.
These gensrally had Bhe highest fastness properties, botl
to light and weshing. A nuwber of iron oxide eolours weie
prepered rom the reduction sludge of organie nitro
compounds. Like the commercisl oxide ecolours, these shoved
maxicum fastress propertias,

The results indic-te briefly thast the snthreguinone

A PAtlalo g anmmine :
vats, /[pigments dnd the lakes of nitrosc derivatives of th:
Raphtols syothesised ir the present work were the only
oraaniec eolours which were compsrable in fsstness proper-
ties to inorgenic pisments used 1in technical prectice for

the fmanufecture of coloured cements., 5BHut in regerd to tie



brightness of shade and coverimg power, or the welght
pereentage required to produce a given shade, the orgsni:
plaments were grestly superior to the inorgenie plaments.

¥or exsmpls, 20f of a manzsznese blue merkcted es "Cement Blud
felled to produce the seme depth of shade &8s 8 U.57 of a

blue phthalocyenine pigment.

It would seem from the results that organice lakes
would show a high festness to light (apart from the snthre-
quinone vat dyes) ouly when they form co-ordination com-
piexes with z:tal stoms. For exsmpls, the blue phthalo-

cyanine pigment is & coprer compound of the structure

7
Q\/ "\%

and its rensrkablg festness propertiecs are ascribed to tie
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structursl complexity of the helerocyclic rinmg involving
the copper ston. Likewlise 1t wass found that the nitroso
derivetives of the isphtols gave metallic lakes of excel ent
fastness properties. For this resson a2 serics of lekes f
the nitroso derivatives of the Faphtols were prepsred. " he
structure of these complexes could be best explained by
the epplication of the co-ordinstion theory.

The co-ox:dination theory: The co-ordinsiion theory
of vslency was first employed to elucidate the molecula
structurs of such compounds ss the emwonistes of trivale it
cobalt, the numerous complex cyanldeg, sond the alums.
(ef. Sidgwick, "The Elsctronic ilheory of Valency”™, 1l¥32 .d.,
P. 188; ‘meleus and Anderson, "dodern Aspecis of Iuorgsn ¢
Chemiétry". 1938 Ed., p. 79; Ephraim, “Inorgenic Chemist y”,
1859 kd., pe. 277; sMorgen &nd Burstall, "Inorganie Chexis .ry”,
1956 :4%, p. 2¢l).

jerper first postulsted, without involving any spe il
theory of velency, that neutral molecules or oppositely
charged 'ions' are groupeé or co—érﬁineted apound & centr il
fon in the "first sphere of attrection”, or "the co-ordi ia-
tiop sphere”. The number of groups which may be s¢c arra igecd
ebout the central ion is the co-ordination number, and 1.

cherecteristic of thet ion, and 1n genersl this numbdber



11

gssumes velues of 2, 3, 4, 6 and 8, which allows of
spetielly symmetrical arrangements, the values 6 and 4
being most comuon.

Taking for instanece hexamminé codbeltic chloride, s! x
enmonia molecules are co-ordinated about the cobaltic 1?L
forming s new trivalent cobaltie complex ion (CO(VH,).)?‘
the chlorine 1is bounc'in the “secona sphere of attractiom ™,
j.e. it exists 88 «n independent anion. The co-ordimasticn
of negative lons o s centrsl mstgl aton is exemplified ly
the ferrocyanide anion~(Fe(3h).)4, in which € anions suriocund
a centrel ferrous lon, forming therszby & complex enion ¥ th’
‘& net charge of 4 units,

As Werner firat started with the study of cobaltam ines
it 1s ss well to examine these compounds first. The
following series src & gzood ezample:

44 e
(Co(BH,)e) (Co(NH,)s C1) ,

k Y]
(Co(™H,;), Cla) , (Co(¥H,;)4)C1,)
The first complex is a trivalent cation, but substitutior
by & negatlve atom or fon {e.g. "Cl1l") in the co-ordinsticn
sphere reducce the veleney of the co-ordinsted cobslt etc:

by 1, until finally the velenecy of the last compound beccmes



zero, and it csases to have ionlc propertics. If the &ib-
stitution of negative radlecals is cerried out further tle

co-ordinated shell will become an anion:

In other words the co-ordinstad inmer structurc of the
cobalt amzine can be & trie-scld bese or & tri-busic esci¢
or reprezent intermedieate stsges, depending on the net
resultent charge on the co-créinstsd cobaelt shell.
Isomerism In co-ordinated compounds: (1) Yerner
- isolsted nine polymeric forms of (CO(Nﬂ%}NO.),). Thus
(Co(nHg),(H0,);) was & neutrsl molecule. In (COLXHz)if
In (CO(BH;)(¥04)a)(Co(NH,)e(X0s),), the first shell hed
a single nett positive cherge snd the second 8 =ingle
negative one., Simlilearly (CO(xH; ) NG, ){Co(nHz)2{%0;:)¢)
and othér forms could be iscleted. (2) A simpls instanc.
of isomerism ariszs from compounds like {Co.Br{xH,;),)s0,
and (Co.50,(NE,),)Br. Both, thoush having the same simp e
formula, differ widely in their porpertieca. The first hi s
en lonised sulphate radical, while the lstter has sn ion! sed
bromide radical. The first gifes e precipitete with
barium chloride while the latter ls precipitatad by silver
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nitrate, but the first is not precipitated by silver nil rate

and the second npot by barium chiloride. (3$) Compounds s ch ag
*+¥ - - A

{CO{NH,),.) {Cr(egN),) and (Co(Cx),) {Cr{HH,),)
are not 1dantioul, inssmuchas the first has the cobelt :hell

in the cution, wnils the latter has it ip the snicn. (4) The
Cl
grecn and violet forms oOf (Cr.Cl {HaO) )(#H.0)s and
green
{Cr(Hg0),)Cl, are different compounds, the one having orly
viclet

« single ionised chlorine atow and the other all thres ia
the ionic form. (5) Isomerism can be due L0 space arrange-

ment also. Assuming for the compound {Co(ﬁﬁ,).(no,).)

gn octahedral structure, two lsomeric forms become possile.

VO
\NO
NHg 0 N
NO, Hy NMho
Co Co
NH VK
) ] ok |
N4 Ni
NS No,
Cis NGO,

The theory of the octahedral arrangecent hag besen fully
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eonfirmed by the study of the mirror imege forms of

compounds by opticael means

[ el Y

¢,0,

C,0y

.-

Eleetroniec interpretation of -o-ordinetion: The

units in the first spherc of eco-ordinstion surrounding &
eentrzl stom are linked to the centrsl atom co-valen‘&};
this fact was demonstrated by werner, who showed thet they
haé no ioniec properties. The svidence further brousht ug
by geometricel &nd opticel isomerism shows conclusively
that _ert.zer's findings are beyond dispute. Thus the maxi-
mum co-ordinetiocn number of an atom iIs its maximum co-
velency number. In the light of the electronlie theory,
the cobeltammige seriecs can be viewed differently, e.z.

(Co(¥Hsa);)C1,) is the non-ionised cobeltammine compound,

If @ "Cl® (neutrsl) etom is removed, it will take with it
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one of the electrons which 1t previously shared with the
central cobalt atom, but will lesve the other behind. IFf
pow an ammonis molecule takes its plece, this provides tie
two electrons required for its attachment, sc that the
cobalt has gained one electron by the exchange. Thus thy
eompound hes one too many clectrons, which it loses and
thereby scouires e positive cherge. The wvhole reasction

could be grephicelly represented.
(Co : cl)0 (co *) 0 (02: NH,)O (CO s NHg )Y

sidgwick ("The Electronmic Theory of Valeney", 1827
Ed., p. 113) hes given an example of the change of elect‘o-
velency on replacement, which is not characteristic of
wernerian complexss alone., W“hen smmonia scts on me thyl
ehloride, methylemine hydrochloride is formed. The chlo ‘lne
is replsced by ¥H,, snd the eleetro-valemcy of the compl x
changes from zero to + 1.

Chelste compounds: It is possible for co=-ordinatiin
to take place between two atoms ﬁhich elready form pert ¢f
the seme molecule. In that case. the product should cont: in
& ring, and these products have been called by ¥organ

(Morgen and Drew, J. Chem, Soec, 1920, 117, 1457)"chelate

compounds. Their existence in the mordant dyes was fully



established by torgen and his puplls. Thsey showed that
OoH

gave with an equivelent of the mordant

ng
Similarly
- OH
=N=N-R
zave
—~0—M
4
—~N=N— R
and
N= v~ R
Hooc
OoH
N:N-—R
HO-

g
=z
o
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™ -203

Appliestion of thc eo-ordinmation theory to adjeetl ¢
dyeing: The feei that certain dyes, which sare celled

polygenetic, undergo remarkable chabges in thelr shsades vy
employing different mordsnts in sdJective dyeings, and al sc
the characteristic improved sll-round fastness propertie:
of these compounds when applied with the sld of a merdamut
led investigestors to foresee the possitility of e stebdle
compound formetion betwe:n the mordant {metsl atom or mtcms)
and ths dye molscule,

Morgen snd hls colleboretors (¥orgsn and Leine-Smite,
J. Chez. S08., 1921, 7043 1922, 180; 1922, 26663 1924, 1% 31;
Morgen and ¥oss, J. Chem. Soc., 1922, 2857) in sn extensive
study of the subjlect showsed conelusively that such dye
molecules formed coe-ordination complexes in combinstion wlth
the metal atoms. JIucldentally taeylsolated lskes of vard sus
dyes in substance, e.g. (1) hydroiyanthraquinonea (2) azc-
salieylie acids (<) p-dlhydroxyszo dyes(4) g-carboxy-o-
hhydroxy szo dyes end (5) quinone oximes. A cobsltamuine
reagent was emprimarlly employed for lake formatlon.

In more recent years Drew and his co-workers have mide
& valuable contribution to our knowledge of the first fouw:

types of compounds by a study of their copper, nickel,

KV
666 94 (043)
KUD ’



chromium, zine, iron end vensdium lekes {Drew mnc Landquist,

J. Chewm. S0e,, 1u55, 202; Irew and Fairbalrn, J. Cham, Zo0c.,

-~

1839, 884; Drew and Beech, J. Chem. Soc., 1940, €03; 6C8;

-
13

Lrew and Duntom, ., Ches, Soe,, 1940, 1064; see slso

ferner, Ber., 1908, 41, 1062; B:udiseh, .. Zengew. Chemi.,

19i7, 30, 133; Cherrier and Berreta, Cuzetts, 1926, 5£, 865;
Crippe, 1ibid., 19287, 87, 2¢ ; Cremonimi, ibld., 19228, 58,
372; ¥lkins and Hunter, J, Chem, Zoc., 1¢35, 1588 ). ¥hile

Drew's cbjective wonuld sppear %o bs. th- slucidstior of the
mecheanism of adlective dyeing and the cornstitution of cou-
plaxes formed by the assoclsztion ¢f metsl stoms wlth merdant’
dyss, it has been the aim of this investigation in the first
instance to investizete the charzetecr of the lskes prepared
eserlier (Kudve, loc. cit.).

The Orthoquinone oxihes: In thelir investi sation of
the ort.oquinone oximes, Yorgan and ¥oss {(J., Chem. Soe.,
1822, 2857) studied the cobelt and iron lakss of the él-
oximes of rezorcinol., The oximes of the naphthelene deri-
vatives were studied by employing a cobaltisumine reasgent for

leke formation (iorgen and Smith, J. Chem. Soe., 1921, 704).

The iron lakes are valusble from the dyer's point of view,

end more particulsrly the eslico printers point of view, and
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a8 the piagsent Ip substancs the lron isle of Biproso-=2-
nephthol (Pigment Creen B) is bsimg exteunsively emrloyed in
the paint and allied'lndustries.

The quinone oximes, while showlag ceherscisristie
tendency for laks formation with some metals, do not exhibit
the seme tendency with others. Aadvantage has besn teken of
this in anelytiexzl chexlistry (ef. cobalt snd nickel lekes of
l-nitroso-Z-naphthol). According te Xorganm, the quinone
oximes owe thelr lske formetion propertlss to the presence
of 8} lsust ons unsslursted grouyp ::S:ngapable of tuking
ﬁp two pos1tions in a co~ordinstion complex surrounding a
metel etom, so thal the latter becames finmslly held in
& hetsrocyelic ring.

Except for Raphtol Green 3, the use of nitroso phenol:
or orthoquinone oximes has becn more or les: confined to
printing, for whiech, however, they had the disadvsntage thel
the iron lakes were somewhat dull 1o tone. The nitroa&
derivetives of Haphtol AZ and its ansloguss sppeared to be
of speclal interest in view of thé likelihood of lskss of
enhanced brizhtness bcing obtaipable from them. Om account
of the marked substantivity of the fsphtols, zgs'eomparison
wit. Benaphthol and due probably to the introduction of the
carboxylanide (=CO-NHe} group, their nitroso derivatives
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mignht have sreater interest in dyeimg cotton then dinitrosc~
resorein and the nitrosoc naphthols. As in the dyelng and
printing, the Xaphtols slso possess the greal sdventage the t
they constitute a series of analcgous derivetives of 8-
nephthol, in all of which the l-position is fres, so thsat ¢
wide range of nitroso derivatives sgblakes therefrom ecould
be prepered. There is 1ittle doubt thet some st leest of
the numerous lekes whose synthesis has thus become possible
would prove to be of practicel value to the dyer and e=llco
printer, as well es to t.e cement colourist.

The study of lake formation with ouinope oximes has
row been extended to ths Haphtol AS serics., It iIs concel-

veble that a symretriesily constituted Raphtol, e.g. AS-BH

£ u H
H,CO il

could glive e dinitroso derivetive, & mononitroso derivetive,
they might
Jor might not zive a doubly bound leke, i.e. both the nitros)
groups might or might not be involved in tho formation of
ehelate rings. The mono-nitroso compound, if formed, shoul!
be cspable of giving e lake in which a frec coupling posi-
tion would be aveilable, =0 that sn azo dye could be formed

Further if the diaszotised base has sn 'CH' or a 'COCH' grou)
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in the o-position to the smino group, the resulting azo
dye would again be capable of co-ordinsting with a metal
atom. Investigations on these lines ar= in progress in
these laboratories.

%hile in general the reasctions with nitrous acid
take place only et low temperestures, {t has bezn found that
the resciion does not thus go to completion if Aaphtolﬁ of

the Fephtol AS serics OH are employed, a

NH-AY
temperature of 60°C. or above belng necesssry towsrds the
end of the resction.
#ith dinitroso resoreinel, dorgan obileined a basle

ferric lake by employing a ferrous compound

Oo.NH
F NO-NH, H -l
X ¢ PEPRTE ';'.: F‘e/o..',
= N.O "“C}’//
i .
‘o H

i'i.:z'.' 2
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From the theoreticel point of view, nitrossted
Kaphtol 45 and its analogues present interesting possibvili-
i N=0O

OH
/=G0
PR -N-H

ties. Fér example, the compound

cun act as a tridentate group like l:2:3=-trisninopropane, an(
can form & triple attachzent to a single metalilc atom. Wit
8 6 co-ordinated metal atom two mclecules of this compound
¢en occupy the 6 positions in the co-ordinmation sphsre. ir,
howevér, the molecule only acted as & bldentate it wouléd
require § mclecules to oecupy the 6 positions in the co-or-
dination sphere of the zeisl atom. It was found thsat only

& single cobalt atom was assoclated with 3 molecules of

the nitroso compound and a nickel atom with 2 molecules.
These compounds were¢ morsover fully seturated co-ordinetively

This ean only lead to compoun: s having a graphiesl structure,

such 28
ST\ 5 N-0 N\
g \0\} “ NZ:D _ oA o
= =
® a7 HN.OC
I \ Jr W\\NQC /CONY.PY
—
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%ith & ferrous sslt the leke obtsined was a basie ferric

lake, the iron being present entirely ln the tervalent
state \\

There still sxists, however, some confusion in the
present case, a&s wsll as in the litersture, with regard to
the valency state of iron {of. Rowe, “Ths [evelopuent of tne
~ Chemistry of Somumereisl Synthetie Dyesd, 193¢ id., P. il).

A farric sslt gsve compounds of three differcut types:

S
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These variations ere due to the possibility of enolisation
of the carboxyl group in Hephtol A= (ef. Bhat, Forster and

Venkateraman, J. Soe. Dyers Col., 1940, 56, 166). whils

theoretically we should ti:us be sble to obtsin 4 compounds,
viz., (1) in which 3 molecules of the nitrosc compound holc .
1 atom of iron (2) in which the 2 meoleculss of the pitroso
eompound, having helﬁi aton of irom, one of the J molscules
will further canbine with 1/3 stom of irom dus to its enocli:
action (3) In which 3 molecules of the nitroso eompound,
haeving held 1 atom of iren, 2 of the 3 molecules further
combine with 2/3 atom of iror due to enol resctivity and
finally (4) in which 3 molecules of the nitroso compound

having first held 1 atcm of irom, further combine 1 mere

atom, thus N—O LY
Y =Je
—o? 3
ﬁ. o ?c
?A“N ~l4
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e 0 7%

where ¥ = 0, 1, 2, 3 end R is the nitroso residue a=d

n-cax heves tl¥s ¥sives
%e¢ have not succeeded in isolating the compound wherc

p = 0 or the compound (R),Fe. Xven with an insufficlency
of iron the (R) Fe compourd could not be obtsined.

chromium haed the tendency to show the same charsac-
teristies a8 iron in the formation of its 1&&&5. Cwing to
the solubility of the chromium lake in alechol, very poor
ylelds of the produets were obteined, snd these were not of .
the same degree of purity es the irom cumpounds. with 1/3
atoric proportion of chromium per molecule of the nitroso
compound, the lake obtained Invariably contalned a higher
ptrcenﬁage of ehromium than would correspond with the
{R).Cr type lake. W%ith a large proportion of chromium{l at m
per molecule of nitroso Nephtol) the lake formed was of the
(B)4Cre type. |

copper Termed & lake similer to the nickel lake.

Naphtol AS-GH:
OH .
-o.Nt-r.g__)

CH
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The nltrosc derivative wes a dull reddish brown and
was more inscluble than that of Xa htol A3. The cobalt
leke, prepsred in & similar msoner to the cobalt lske of
ths nitroso derivative of Naphtol AD, was slso characterised

by the fact thet it had & similar siructure to the former:
\ N__o_

= om@ -

Thz nickel lake also resembled the nickel lake of the ana-
logous coxpound from MNaphtol A5, btt was brighter eand redder

in eoclour.
o/ o= )

I Jeomy (Tymec /N
>

The oopper lske was copper red in colour and wes assoclated

with copper aa rollous’ — N

CLkAc [::Iﬁjxﬁil====’c>~””1 "“—-c>======$
NOC o
N/ QOB AN a

Ths iron lake was pﬁ‘%ared by treating the Naphtol with
nitrous acid in presence of ferrous sulphatej the resul tant

iron leke was & normal ferric leks
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which conclusively proves the fauet thut whether we stert with

Va

[~

a Perrous or ferrie salt the lakes of these nitroso deri-
vatives contain irom only in the tervelent state (cf.
¥orgen and Moss, loc., cit.) .

Z-Hydroxy-3-nephthoie acid: By isolating the cobal-
tous cobaltie lake of the nitroso derivetive, it has been
shown that cobalt can only exhibit its divelency in its
simple salts. Ths leke hag becn assigned the grephie

N—o
formula ™~ Co

L H20

in which the cobalt atom forming & simple selt with the
cabboxy group is divalent. 7The di-ferric and the di-cupri
lekes heve also been isolsted.

Salieylic seid derivatives: The azo salicylle acids
owe thelr mordasnting propertles to the "salicyl”™ resldue.
The qalioyi derivatives of the metals have beern extensively
investigated. OCur interest from the view point of lake

formation 1s centred round the salieyl residus. Courtols



{Bull, scc. chim., 1923, 35, 1761; 1773), “elnlend and
Heger (Z. anorg. Chem,, 1927, 180, 19&), #ark (J. Chem.
30c., 1932, 41) and Bsrbleri (Gazetts (1917), 47 , 262)

and Frenke (Annslen, 1931, 80; 4%l) are smong the inves-
tigators who heve prepared complexes of ursnium, lead,
zine, nickel, cobalt and iron with salicylic aelé.

Burrows and Wark (!, Chem., Soce., 1928, 222Z) in an inte-
resting study of eluminium complexes expected to obisin
one or the other of the seids H{AL(C,H,Cu)e,
Ha{Al(CyHUg)s)e They were not successfil in isolating
these compounds, but instesd obtsined an scld corresponding
te the ordinary valency of eluminium and the co-ordination
number 4, viz., H{A1(C,H,T0y)s),28.0; experimental evidence
showed, howsver, that the eoid was dibasic, which ecould be
reconciled to the wvelency of aluxzinium by regarding the
acid a8 [H,{Al{C,ii,04)s OH, H,0) in which the co-ordinstion
punber of eluminium is 6, the compound being unlike the
usuel ehromic snd ferric seids derived from sslicylie acid.
in fsct the elumino eciid, though prepared in the ebsence
of weter, did contain the aquo ard the hydroxyl groups,
which fact must be carsfully noted., ¥ark (J. Chem. S00.,

1523, 1818), following on the werk of Pleckering (J. Chem.
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See., 1911, 1347) hed suggested that the metallie deriva-
tives of the o-hydroxy acids woulc be stabler, the strongsr
the scidlity Bt the hydfoxyl groups. Hence, while in the
aliphatic series the metalilc derivstives of lactic and
glycollic sclds were @nsiable, the salicylato derivatives
were quite stable. In & later investigstion, verk (do
Chem. 50c., 1927, 1753) showed that similar to the socium
s8lt K&, (CU(Cli 0s)s) Of the cupric acid, Hg{Cu{C,H 0s)s)
was the cupric salt of the cuprie acld CUu(Cu(CoiiaQs)s).
These fects considered along witi the results of Morgan
{loc, eit.) would nelurally prescnl o new aspect of the eh
chemistry of the mordent dyes of &20 salicylic acld.

Among the lekes prepsred by Morssm, the sslicylato

cerivatives were of the followlng types:

S W 5y . EOCNHQS']
r r‘hl @;; <E:o CN'*:)sj
| N

= Co(NH5>S"’
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brew anéd Feirdbairn (J. Chem. Soc., 183:, 823) heve isolatcd

the chromic secld

and alszo the chromi =aslt of the chremi wcid
’_- o o=

I

—o” /
ek O (e, 64,0)

c,z.O

M. R
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which is zimilar to the lake isclsted by lorgan:

ue -
Pk.Nz/\jf(;—i /ow 2P| C (ke H:0)

(o) o A
it would then be the apalogus of the cuyric selil of the

cupric seld isolsted by wark.

Chrome Fast Yellow 5G{Cibe): ,NiQoH
CooN

Na %5

Chrome Fast Yellow 5G (Ciba) gave & simple salt from its
squeaocus solution on treatmoent with nlockel nitrate, chloride
or sulphate. The nickel in this dye sslt was fonised and
could be precipitated by the cherscteristic anslyticsl
rsagent, dimethylglyoxime. The selt was very sensitive

to the sction of mlﬁeral gcids, which removed the nickel

and gave the dye acid. In the simple nickel salt the
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rnickel was entirely replascesble by bariur, which is con-
trary to what should be expected, if the nickel was invol-
ved in an inner complex selt. The fset that niekel is
repleceeble by barium was not observed originelly, anrd a

graphie structure similar to

N O\N("OM‘\ 50,8
ngoss J c=0"" Kbﬁ%/ é=
Z

f v

was tentatively sugcested; ecrlier (Kudvs, loc. eit.).

The dye gave a simple salt on treatzent with cobelt
sulphate. The cobalt salt of the dye was exactly similar
to the nickel sult, snd also yielded @« barium sslt by
the action of barium chloride on its aguuous solution. fihe

cobalt was divalent (ef. Morgarn and Smith, J. Chem, Soc.,

192z, 160).
¥#ith copper sulphate and zine chloride the dye 2=ve
simple salts. With e eo-ordincting amnine such as cCuUpr -
i mopiuz sulphate and aguopentammine cobaltic ehloride the
respective inner complexes were obtained. The eoprer lake
hed the formula (E‘g!(c.,ri.:\',a).s)zxs.c.aua,) end out of the
S moleculss of emmonle oune was lost on drying, along with

2 molecules of water. But the 2 molecules of water, howeve:,



33

returned on keéeping 1n alr. The following grsphical struc-

ture is suggested for the lake

0
I\ NH3
NH3 CTON ¥
o/ K
Lf N,- NH3
SO éeu.ﬁ—‘ogs
‘V 3
ﬁ»u~L
which on desiceating would become ~ & =

_o\/ "3

/
A <:§'O r\NH3
SO+ &L_os

A
GDHLD

after losing 1 molecule of smconie and 2 moleculss of wster

©

and regaining 2 molecules of watsr.

The cobelt laske wus of the same form es trose obtain-

€4 by lorgan

-

'V1:<::::2i;—C)\\\)»CO
C’o(m@?, 0,8 @ £407

Co (NH3),
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S molecules of the luke conteined 12 molecules of ammonis
and & atoms of ecbalt, and asduming & chelate group in ths
dye, 1t wes in accorcance with Xorgen's equation

6(n = 1) = m, where n = the atoms of cobalt

m = the molecules of smmonis,

the cobelt belng trivelent.

The dye gave with vferrie chloride a leke with 4
molecules of water. On desiceceting 3 molecules of water

were lost, the lake apparently uncerzoing a modificstion

.—O\
‘J<::::2? 'g*'FR\\ b M,0

e
03S

The lske regazined ths 3 molecules of wster when kept

(0")
S D gy’ e
c,o 7RG u,o

in air, giving probably

HOS
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grtho-o'~-dihydroxyezo dyes: Horgen and Smith iso-
Jated & numbsy of lakes of this type of dyes. Of these
the more lmportant were
N
oo TG
Ph—N CH3
l I

HO-C—— €

-k S

ané the complex lake

~

Co(sMH;H2
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vonohydroxy derivatives heve too fesble e lake dforming
tendency to yleld lekes with cobaltemzine reagents. The
dihydroxy derivetives on the other hand ylcld steble lskes

and sre ip this respect remerkably unlike the former,

nence an alternetive formulastion

derived from the taue

N /O"“"

\\\\N . Hco tomeric structurse
M P 1731. ‘
‘O\/1a0\2 M/Z) H— N o

OH
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where the Peebly aecid -¥H group also co-ordinated with the
cobaltemmine, was suggested by Horgan.

Drew {loe. cit.) hes isoleted coumpounds not formu-
lated by other investigators ss yst. Among the types lso-

lated by hin are

3n0{80§ 8
PN 0 N



. R,0
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e
N=—
— oL . i
Ao
N=N
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0O

wheress with sulphonle snd carboxylic eeld groups in the
dye it is & general rule thet copper does not form the
ioner complex unless the scid groups are neutralised by
copper stoms or basic groups, the free phenciic “CH"
groups nevsrtheless do not prevent the formstion of the
inner cosplex szlts. The co-grdinatively unsstursted ecopps’
and nickel leskes ere the first of thelr kind isolated by
Drew and his collaborators. The co-ordinative unsaturation

erises out of the fact thet only nlirogen from the szo
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group is co-ordimetively linked to the metel atom (vide

brew snd Lendquist, J. Chem. Soe,, 1938, 292)

2'-Hydrowy-4'-sodiuvmsul phophenyl-gzo=-f=nsphthol -

Chrome Fast Violet B:

OH HoO
szw
(@]
Na. JS
The nickel lsks obteined from the molecul sr propor-

tions of the dye and @ nickel salt was of the form

Na 0, S
3 N=N , 5H,0
v

O sl O
Mo
The nickel lake is readily formed, the water of ecrystalli-
gsticn cen be eo,mplstﬁly driven off by drylng the laske at
180°C., but ie regalned om keerping ir sir. Ain elternative
foraule might be suggested, where the nickel hes no co-

ordinating linkage with &n ezo nitrogen
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Na Q §
& —N=N
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put such a niekel =tom beimg only selt formine, must be
jonised and give the tests for the nickel fon with the
ususl anslytical reegents, which is observec Lo be pot the
case. Hence the second formulation 1s not tenabls.

4 nickel lake conteining 1 1/2 stoms of nlexcl per
molecule of the dve was also isclated. It cid not contsirn
socium and was of the form

T~ —

Na©Q s
=3
(\/.—_N_..

O— N—o0

H O
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which lost ell the weter of crystallisation at 1é2°C.,

but regeineé the sntlre smount when kept in eir. In this
lskas the nickel associated with the sulphonic group was not
replacsadble dy barfum, while the nickel attsched toc the
sulphonie group of Chrome Fast Yellow 50 was easily replaced
by barium.

#ith & large sxcess of a cobalt salt (sulphste, nitrat)
the dye gave a simple salt. Tt would thersfore sopasr thst
cobalt does not have a cheracteristic lake forming tendeney
with this dye, unliks niekzl, coppsr, iron en¢ chromium.

The cobalt sslt isclsted was of ths forw

Co 0.5
—29_3

—N= N ),!:L H,_O

OH Ho

T; vhich the cobalt wes divalent, This faet thst cobalt is
divalent only in its simple selts hes been confirmed in
the verious preparations of lakes durime ths present in-
vestizetion. A

The copper lake wes prepareé from an squeous solution

of the dye and en excess of a copper salt {sulphate). The
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product dried st 100°-100°C, was of the form

B ]
Cyp S | e
' o

! 0 |

from which the £ molecules of wuter are lost at 160°C., but

the 3rd molecule is tensciously retelned.

Catechin: Cetechin occurs in catechu in edmixture
with varying quantities of estechu~tannic =cius, and
Japanic ascids., It is isoleted from the parent substence
by extrscting the powdered catechu, evarorating the solu-
tion aissolving the residue in water and allowing to ery-
stallise. The resultsnt product i{s dissolved in boilinog
woter lead acetate solution sdded till no more precipitgte
is formed, and then filtered. The filtrate is cdigested with
hydrogen sulphide to remove lesd, and the catechin ery-
stallised from the filtrate in colourless needles, The
catechin differs in m.p. and other physiesl prorerties
depending on the nature of the parent e=techu (Thorpe
Dictionery of ipplied Chemistry - Supplement, Vol. I, 1934,
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p. 2895 Perkin snd Yyerest, Netural Orgenlec Colourine
¥otters, 191¢ :id., p. 436).

~The nickel lake of the dimitroso derivstive of the
‘substence has been isclsted; but investlgetion or this

subject iz still in progress.

Synthesis of somé iron oxlde colours from the redueticn
sludges of aromatiec nitro compounds: The iron oxides are

song the most popular of the cement colours (vide Hudve,

loc, eit.). The iron oxides provide shuades of excellent
fastness properties, ranging from yellow, orenge and red to
deep marcon, brown and black.

The sludge of iron oxide obisined by the reduction
of aromatie ixit.ro com;:ounds by means of iron is a vsluable
black pigment, which gives culte a renge of shades on ig-
niting et various temperatures. 7The re ulting aminoc com-
pounéd is ususlly an intermediate for the manufsc ture of
dyestuffs; the most important tzehnieal resduction of this
type Is the reduction of nitrobenzene to sniline. Our
country is fast industrislising and the dyestuff industry
will meturslly oecupy the front rank among the “synthetie
ehemicals™ industriss. A dey will come in the very near

future, when quite consjdersble cusntities of the iron



oxide sludge will heve to be decdisposed of, It wes with @
visw to find en outlet for this "sludge™ that the possibili .y
of 1ts uss as & cement colour was investiqoeted.

The literature on the subject is rothier limited end
naturslly most of 1t is not in the form of acedemic inves-
tigations but ss pstent literature.

SsP. 263,37¢ descrilbes the production of arczatic
axino compounds from the corresponding ritro comrounds by
reducing them with iron in presenc: of en inorzenic aecld
such as hydrochleriec seid. The mddition of sluminium as &
salt or as the metsl itsslf gives a yellow :ludze which on
caleination ylelds & red oxide. Budinkow (Cher., Zeit.,
1925, 52, 546) suggests washing of the maesnctic iron oxide
sludge obt&ineé ir the manufscture of eniline end g-naph-
thylamine before heating 1t at 530°-800°C. The oxide,
after heating, is graund and.glves & brown coloured pigment.
But if the sludge were tLreated with 40% of its weight of
an aquscus sclutlon of sulphuric acid {70Y) and hested for
< hours at 750°-800°C., the colour and covering capacl ty
ure greatly laprovaed. Ths higher the temperature of igni-
tion the darker the colour. The stronger the scid used,
the ligher the colour. Hixtures with gypsun and heavy spar

can be used as in the usual procduction of ferric oxide
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colours. fr, F. 855,226 specifies the production of a
ferrie oxide, which is suitadle s & pilegment, by reduction
of aromatic niiro compounds by iron and an sc¢ld, in
presence of difficultly soluble baszsic salts of tsrvelent or
quadrivelent metels such &s sluminium, cerium, thellium,

end lanthanum. U.3.5.1,778,932 mentions the use of alu-

zinium chloride with the irom for reduction of nitro
¢ompounds, wherebg 8 sludge sultable for use ss & pigment

is obteined after prepasraiory trestment, dryingz end cal-
ciping. U.5.P7, 1,774,930; and 1,774,931 refer to the
production of oxlde plgments from the reduction sludge of
nitrobenzene. Alusinium elther as metal or as its chloride,
is alsc used.along with iron. U.5.0'e 1,795,942 and 13
1;795941 refer to the use of the reduction sludge as a
vilgment. Im J .5.7. 1,887,557 is described the production
of pilgments from the oxide sludge obtained by the reduction
of asrometic nitro com;ounds by irom metal in the presence
~of a suspension of very finely divided hydroxide or slightly
soluble basie salt of a tervelent or qusdrivalent metal.

The sludge 1s yellowlsh brown to brown violet and, if red
shades are desired, the sludge 1s to be subdbjected to a
preliminery calcinstion., U.S.P. 1,849,428 also rofers to

the production of plgments from the oxide sludge obtained
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by rcduction of the nitro compounds by use iren in presence
of & smell quantity of hydrochloric acid snd a sufficiency
of sodium chloride in solutiom. U.5.P. 1,5237,70¢ mentions
the preparation of ferrous sulphate from the aniline =ludge
by treating it with sulphur and sodium chlorids, anc the
resulting ferrous sulphate is celeined to produce ferrie
oxide, end the oxide 1s pulverised. U.5.7. 1,835,409
specifies the use of dilute aqueous solution of the seid
conteining & salt of & rere earth metasl, such as cerium
echloride in quentity insufiicient to dissolve the irom. Tho
oxide pigwent obtalpcd is improved thereby. In B.°0.
275,562 and £7¢,263 1t is claimed thet a compound of leed
(such as lead oxide or lead carbomete) should be employed
together with irom powder for the produetion of picments
of gﬁod quelity. Very good iron reds are obtalned by trea-
ting the iron ludge with ap amount of sulphuric acld sub-
stantially less them the chemical equivalent of 1% (U.5.7.
1,943,948). The finel pigments {after calcining) are
stated to be g00d reds. U.S.P. 1,998,540 and 1,998,561
expleit the fzet thet lead compounds shen presect in the
solution of nitrobenzene during reduction with iron glves

a sludge which yields bright "reds” on csleination. U.S.7.
1,979,597 suggests the grindimg of the eniline sludue with
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caleium hydroxide and then caleining. A method of pre-
paring en oxide pigment 1s to mix the black oxide {aniline
sludge) with sulphurie scid or emmonium sulphate apd then
to calcine the product in admixture with & chloride of
emmonia, iron, calcium, barium or strontiua (U.S.V.
2,105,670).

The preparstion of oxlde colours from the reduetion
sludges of nitrobenzene snd 4-nitrotoluene-Z-sulphonie
geid has now been exsmined, and the effect of the additicn
of other matals in the metallic stete or in ths form of the.r
salts has s&lso been studied. The results show thet Bo |
remerkable modifications in shade for fesiness of the finel
pigment are achieved by sddition of other mctels in eny
form.

Cement water-proofing agents: In rccent yesrs &
large numbsr of cement water-proofing agents have appearsd
in the msrket. A4s yet, howsver, few stiempis hsve been
mede 1o produce these compounds in our country in spite of
the obviocus demsnd for them. Im ganoral;ooloured caments
are rendered water-proof also by additiorn of these compound i.
Cwing to the very lerge number of these materials bdeing

avellable, it would seem advissble to test their erflcacy



before indisceriminately usiag them. For tiils purpose an
azpparatus for msesuring the permesbility of cerent omor
cement conerete to water has besn designed. But on account
of the war the spindle valves, which were an essentisl part
of the apparatus were not obtained in ¢ims to and no tests
could be taken con the apraratus.

Ths object of using water-proofing compounis is to
repder cement conerote more impervious to the pessage of
water. In conssquencs ths use of these compounds is con=-
fined largely to dams, water storage tanks, tunnéls, ete.,
where the concrete is exposed to & hydroststie hesd.

These com;ounds msey be liculdes of varisus consise
tencies and may be =0lid powders or pastes. Lca and Dgsch
{Chemlstry of Cement and Concrete, 1937 id., 351) have
classifled them as under: (1) Imert materisls acting as
pore fillers such as hydrated lime, cleye, ground silica,
silicstes, tale (soap-stone), ehalk, berium sulpheate, ete.
(2) Active materinmls sctinz as pore fillers, such as sodium
and potassium silicates, sxBesilicofluorides, iron filings
with emmonium chloride, and diatomsceons silica, (3) Solu-
ble chloridesz and sulphates such as eslcium =nd sluminium

chlorides, alum, alkall sulphates and gypsum. These mate-
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risle mey all be reogarded as ective additions which in some
cases also sct &= pore fillers. (4) Inert water repellent
materials such as caleium socaps, waxes, mincrel oills end
Jellies, bitumen, coael tar residues, glue end Qellulose wit
wax in ammonisesl corper solut on. ({35) sctive wster repe-
llent materials, such a= sodium, potassium end awmonium
soaps, frze fatty aclds, vegecteble olls and resins.

The materisls classed as sctive are those which
react in some way with the cement.

Les and Desch do not consider 1t necessary Lo use
these compounds, ss accordinz ts thess suthors lsboratory
tests heve not shown the remariable attributes often
referred to them. It sesms likely, in spite of shet has
been seid, that the chemist will be able to gsynthesise
soms compounds which will very considerably decreese the
permeability of concrete to water under the most drastie
conditions. |

| A large proportiosn of the literature cfon the s@bject
of water-proofing of cement is in the form of patent lite-
rature. The msjority of the peients refsr to the use of
soaps, as for example, Jap. P. 40,198; U.&.F; 1,437,893,
1,471,410; 1550,355; 1,589,650; B.¥., 240,556; U.S.F,
1,565,125; B.P. 247,947; 247,976; Jap, f. 68,075;



BaFP.822,168; UsS.F.1,749,983; Hai. 317,902; U.S.F. 1,803,587
1,814,282; 1,737,006; 1,779,451; B.¥. 344,025; 357,119;
391,588; U.S.P. 1,806,579; Ger.©. 560,447; Fr. F. 753,841;

B.Ee 480,192 U.u.P. 2,006,084; 2,008,613; Ger. ©’. 616,781;

X, s 760,631; U.ieP. 618§,019,980; 2.7, 460,736; Ger.P.
634,761; Russien ©. 29,39¢; Fr. V. Gla,l18; cwiss £.178,473

All make use of & sosp m2 the active weter-procfing agent.
It would therefore appesr tnayzgipsems form ie ® ver;
copular cement water-ﬁrocfing agsnt.

Huther a novel method suggested for repderiag con=-
erete impervious to fluids is bto heat it up to 8 tempers-
ture of about Z00°-208°C., to drive off vart of the water
of cowbination snd then to fill up the volds {Ue3SePa
1,383,749).

The use of inert waiter“"repellents” in some for of
other 1s meniloned In 2 number of pstents. The watar
rapellents are dbitumen, asphalt, paraffin, waxes and
coal tar residuss or their sgueous emulsions. Among the
ea%lior patents 1s U,0.7. 1,382,988, which mentions the use
of psrarfin in conjunetion with slaked lime. Other petents
on the swjieet inecluds 1,.3,P, 1,402,4128; 1,595,112;
1,539,193; 1,966,498; B.P. 260,862; U.3.7., 1,741,881

Swiss P, 127,975; U.5.FP, 1,772,999; 1,755,638; 1,752,214;
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BePo 519,288; U.o.Pe 1,708,022; 1779,451; 1,864,942;
Ger.P. 579,386; U.i.r, 1,913,430; 1,906,276; 1,912,628;
B.F, 410,479; :Swiss P, 166,135; sustralisn P.13,963;
13,935; Gsr. P, 604,340; U.S.P. 2,067,772;

All of these employ repellents, either slone or 1ln cone
Juretion with other matertizls.

Other means employed usuelly arc the uses of the ssltis
such as caleium chlorlde, magnesium chloride, sodium sili-
cate (wster gless) end caleium hydroxide (slzked) lime).
#entlon may elso be made of iron used in conjunetion with
smmonium chloride. Under the circumstances the iron rusts
quickly snd gives & veoluminouz rust which f1lls ur the void:
and renders cement weter-proof. g;g;_ 156,621 employs
colloidsl (freshly preciplteted) eslelum silicste. U.S.i.
1,415,324 msekes use of an alignate such as thet formed by th:
action of ammonium clginate on cement. U.3.P. 1,396,548 spec -
cifies the use of fiunely ground burnt elay satursted with
sodium silicate with a smell amcunt 6: msgnesiun sulphsts,
wedish P. 52,563 smploys pulverised bricks or tale.
ficcording to Can, P. 226,350, concrete is made water-proof
by the addition of dletomaceous esrth., U,:.F, 1,506,193

mentions the following weter-proofing eomposition - Plaster
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of Paris 1, wood fibre 1, cement 2 and hydrated lime C.5
parts. A mixture of white copperas, glue, water gives a
water-proofing composition (B.,¥., 200,564). Can. P. 247,367
gives a composition contelining a water repellent meterial
and lime, & mixture of water sbsorbing halogens and & metal
carbonete. U.S.P., 1,530,533 employs & collolidsl solution
of celeium silicste, ezslelum csrbonate emulsified with &
soap. The use of powder:=4 silices in agueous sclution of
water glass is covered by B.P. 256,258, The use orlcalcium
chloride and megnesium chloride im eovnjunction with shaie,
sl+«g or slate is covered by H.Y. 244,603, 4 speclel

water and ecid-proof cement compound is obtalned by mixing
a powder contelning such subsiences as tungstic acld, sslts
of fluorczinconie aecig, rlourogerfzric, flourie, flouro=-
titanic, flourotantslie, rlouron;jfic and flourostan:ie
acids, silicon, silicon slloys, flousilicetes, ceryglite or
aluminium (B.P, 283,471).

Frotection is gracted to the use of & pulverised
glloy of silicon instead of silicon with magnesium, ¢sl-
clum, sluninium or iron ip water glass (B.0. 281,88%). The
use of a compositior comprising slum sné & sclution of
shellac which mey be gin alecohol sectic acid, sode, borsx

or potash to form a pasty mixture is specified irn £.P.281,0:%2
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Be.P, 301,509 tekes advantage of the use of hydroechlorie
acid or cblorldea. such as those of calelum, aluminium,
titenium, tin ané iroun for water-proofing. B.¥. 291,958
again specifies the use of chlorides end flourldes,toge-
ther with other materials. Ger. P. 502,017 covers the use
of kiesslguhr, esbestos or like insulatin: mesterisls, toge-
ther with coal ter. Helg, ¥, 366,022 sug-ests addition of
e fatty scid, together with & number of other compounds.
Cesein oen also be used. (Can. P. 30£,237). Freshly
precipitated slumine snd borie ecld arc employed {3.P, .
325,991). setal dust, together with ammonium chloride
#ives good weter-proofing gualities (5.F., 318,288). vetel
sulphates eon render the concrete structures watere-proof

{B.i. 310,878). Gelutinous materisls, such es zlue, a

soluble or partly soluble silicate or fluosilicate are

some times employed (Ger, P, 5953,360). A wster-proofing
mixture of barium sulphate, cuick lime,silica seld, solu-
ble glass, eluninium silicate is claimed uhﬂer Fro. P.
727,942. liron filings end ammonium chlorids (U.S.F.
1,825,1¥9), alksli alu&inatoa {¥r. P. 705,920), pulverised

limestone and ezmonium chloride (Swed., P. 63,387) ere
all mentioned im the litersture as heving cenent water-

proofing qualities. E.4, 355,902 mentions that the
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c¢linker on tresting wit: smmonium or scdium phosphate, or
flourine will ecquire greater resistonce to wster. Aus-
trisn P, 136,398 cleims thet cement compositions are
im:roved in thelr mechanical propertiss sré resistance to
water by sddition of up to £2.57 of & rrotsin ané up to

12€ of 2n alksline earth oxide or hydroxide cslculsted on
the dry cement. . wed, P, 76,932 claims that a composi-
tion comsisting of rubbsr, fet and wood tsr with rubber as
the meln substonces decresses the permecbiliity of concrate.
According to U.S.P, 1,995,963 about 0.008 = 0.015% of a
scluble alkell metsl soap, soluble orgsnic scsp such as a
triethenolsmine soap, soluble selt of sulphonated hydro-
earbon oll is added. Accordinz to Fr. P, 791,359, com-
pounds soluble in water conteining at lesst 8 cesrbon atoms
in the moleculs; but not conteining S0,H group are added
to cements to obtsin cements specislly light to wster.
Compounds ineluding polysthyl aleshol of lencliuz sodium
abietate, oxyethylated taﬂiacid of_ipermacetlc oil, oxy~-
ethyleted dodecyl slcohol, oxyethylated cssein, poly oxy~-
ethylated oleic alechol, oxyethyleted methyl c¢yclohexanol,
oxyethylated ricinolele seld, oxyethylated, xylenol, cresol
polyglycolie ether, stearyl sminopolyglyeclic oxidg and
oxyethylated octadseylie aleohol, are cement water-proéfing
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agents. §r, P, 790,420 clsims that siliclious materiels,
when finely ground end used in conjunction with sodium
silicate, cslcium hydroxide or sodium flouride, render the
cement weter-proof. B.P, 466,639 describes the sddition
of a weter zoluble derivative of ligﬁn to hydraulic cement
-~aggregete~water conercte mizxture. The derivative mey be
tricelcius lig{l\in sulphonate, lig'y)ﬁ\in selts formed by
replacing sll or part of the coubimed calcium in sulpho-
nate with hydrogen alkeli metal or ammonie or by treating
the sulphonate with sulphur-dioxide, sodium lignate, se-
perated from black liquor and purifisd, the sodium sslt of
the condensetion product of lignin and (1) glyeerol mono-
chlorohydrin or {2) ethylens glycel, chlorolignin, or

. yhenol deriveative of lignin. 3Hethods of prepesration of
these derivatives are described. Uer, P.648,0566 refers to
the use of sodium silicate along with certuin other come
pounds while B.¥, 460,560 specifies the use of such water
soluble orgenic compounds as comtaining in the molecule at

least 15 carbon atoms and 2 or more sromstic nucleil sastta-
ched to a"eterogenooun nucleus that contsins olez%nts other
than carbon, hydrogen, €.g. nitrogen will peptise hyéroger

cexent particles and disperse them uniformly throughout a
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mixture. Bslg, P, 413,484 mentions the use of & mixture
of sluminium and zinec salts.
A cement mixture is prepared contsining about V.5 to

2% of dodecyl betsine or other betsine of the formule

R, :
)5 N— CH,— f"C)
Ra
where R,, Ry, Hy stand respectively for high molecule/—
alkyl redicel} and for low alkyl radicals (K, and 1,)
(U.8.7., 2,131,533). E.F, 470,565 specifies the'grinding
of cement clinker in presence of a water scluble hydroxy

slkylemins, or & salt or a derivetive therscof, e.z. tri-

ethenoclamine or tri-isopropenolemine or a selt thercof.

H.L.Kennedy (Ind, Enz, Chem,, 1936, 28, 96Z) has
exheustively studisd the effect of catelysis and disper-

slon on Portland cement. The catalyst em loyed was cement
compound TDA. Among the adventsges of the use of this
compound l1s alsc mentioned the ineressed impermesbllity to
the passagc of water. ’ |

In gemeral the "repellentB" possess very good water-
- ppoofing quelities; but as integral weter-praofers their
use is not to bs encoureged. These compoundS’”encloseﬁ“

particles of cement and prevent the normal dlspersion of
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cement particles in the geuging water, which rcsqlts ip
the drop of the ultimate strength of the cement concrete.
In sddition thess eonpeandb produce segraegetion of cemant
pa.rt.icles. The soeps and the various synthetle organie
compounds will find greater use as cement walereproofers
than theu&'rcpollents'. '
Two commerciel ecement water-proofing cgents have

been snalysed in the present work. They sre essentielly
czleium soaps of stesric acld, end cont:in a very large

percentage of hydrated lime.



EXPERINERTAL

Stunderdis fastness properties of
goloured cements: The declding factor in the use of coloured
cm.enu, spart from their cost, being thelir fastness proper-
ties, a fastness standerd for coloured cements was evolved
sizilear t.b the mé for textliles developed by the Gernan.
Fastness CQmitt.ce,mtiooioty of Dyers and Colourlsts (deport
of the work of the Fastness Committee in fixing stendsrds
for light, perspiretion and washing, 1934),Mthe smerican
Assoelation of Textile Chemists and Colourists {American
Association of Tsxille Chemists and Colouriste, 1937 ysar
bock, p. 94)3 these methods for textiles have recently besn
submitted t.o fresh serutiny in this lsboratory (ef. K. V.

- Bhat, ¥.Se.Teeh, Thesis, University of Eomﬁgy).

Fastpness to light: Fastness to light of coloured
cements was classed into & grades depending on the number
of hours 61‘ cx;m;urc in the Calico Printers’ Assoclation
Fadeometer required to bring about & distinet alteration in
shade of the exposed sample. The C, P, A, fedeometer con-

sists of a cerbon arc lasup, with a water Jjacket of glass
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ﬁrronnﬁm it. By this means the tempersture io the device
can be kept sufficiently low., There is a fan with the blades
secured horizontelly mounted under the lsmp Over a watei
trough. By varyimg the speed of the fan,ilne humidity cculd
be controlled. The samples are mounted in a circle Pound
the lemp. The sazples for exposure wers prepareéd by asuging
the coloured cements with 247 of thelr weight of water,
knending well eand fillimg them up in circuler tin boxes of
1 1/4" dlemeter and 2/5" thickness. The suffece was
smoothed over with a spatula; a tin 1id¢ covering orly helf
the surface was them put on end the exposure to light cone
tipued from the next day onwerds. The grado& gtandards of
festness to light were adopted from t.e previous experience
with various plgments used as cement colours {Xudvs,
¥.30,Tech .nu, University of Hombay, 193¢). The colou-
red cements selectled as atar’.}durds were o chosen on aceount
of the convenient intervals of hours for fading of the
eolour between one grade and the next.

Grede 1: One percent (by welght) jl.ake Fast Ked No.
541 (J. ¥. Lelteh and Co. Ltd.). The coloured cexent was
prepered by grinding 100 g. of white Fortland cement with
1l g. of the ldo in & porcelein morter until s uniformly

eoloured cement was obtained.
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SL*‘.!Q!.!.L' 1@ Ten per cent: of lalschite Green Lake
on Green farth. The lake was prepared 'in the msnpner des-
eri bed eeriier (loc, eit.). The coloured cement was
prepared as for Grede l. |

grade 9: @:5Helf per cent Hanse Yellow 5GL (I. C.
Farbenindustrie).

Grade 4: Ten per cent of iethylene Blue BE lake on
Green Tarth (loc, eit.).

Grade $: Helf per cent Indenthrene irillient Green 4G,
¥.125 G. of the dye, 1.1 ¢.c. of 4% sodlum hydroxide ana
0.25 g« of hydrosulphite and 6.8 ¢.c. of water were warmed |
to 60°C. end cooled te room tampersturs. 25 G. of cement
were then geauged with this vet, kneaded well and moulded
into the exposurs boxes.

grede 6; Two per cent Pigment Fast Red PREL (J.¥.lL.).

Grade 7: "Aquamarine Cement" (Assoclated Fortiamd
Cement Manufacturers, ingland).

Grade 8: Half per cent Momastral Fest Slus BS.

The exposure boxes wore mounted on speciel frames
prepured for the purpose, so that wenwhen mounted on these
framcs ver.neauy the light of the C.P7.A. fadeometer lamp
could play fully on the surface. The humidl ty of the
atuosphere could be centrolled fairly well b'y rezulating
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the spceé of the fan. 7The intemsity of the light was
maintalpned ressonsbly uniform by keeping the length of the
arc constent at 1 1/2"., As only ome hslf of the samples
were exposed, fading due to the effect of light would teke
place only in the sxposc& portion. Xvery two or three hours
the samples were examimed by carefully opening the 118 and
observing whether there was sny difference in depth or tome
between the exposed and unexposed parts. At the least sige
of such sn alteration further exposure was discontinued, and
the number of hours required to vring about the chsnge noted,
Following are the results, i.e. pumber of hours required to-
bring about "feding" at maximum temperature 46°C,, minimum
temperature 42°C., and humidity 80%.
Grade Time in hours
1 S

10

17

23

5C

71

86
120

o 9 o 0 & B W

with these results as the basis any sanple fading
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under 10 hours was considered Grade 1, sbove 1C hours, but
below 17 Grade 2, sbove 17 hours, but below 23 @rade 3,
above 2J hours, dut below H0 Grede 4, above 50 hours, but
below 71 Grade &, above 71 hours, but below §6 Crade 6,
above 96 hours, buf below 120 Grade 7, and ebove 120 hours
Grade 8.

Fastness to weshing was graded into { classes following
textile practice. For detersmining this property for Grades
l to 3, 25 g. of the cexent were agitated with 100 c.c. of
water in stoppered glass bottles, szitetion belng secured by’
a mechanicel shaker. At the end of 30 minutes the bottles
were removed, and the contents filtered of f and examined.
G&rs Crade l: complete destructi of colour: Ten per ecent
(by weight) iake of suremine ¢ on CGreen “arth. The colour
of the cement was completsly destroyed.

Grade 2: aslterstion of shade: Half per cent Lake Fast
Red %o. 541 (J.W.i.). The shade was altered from red to
orange, and there was slizht bleecding.

grede 5: mo alteration in shade: There appeeared no
alteration in shade, but there was slight bléeding of the

Aquamarine coloured cement.

Credes 4 and 9: Slight bleszding iz dolling water and
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each
no bleeding respectively. 25 G./of'specisl yellow cement’

and 'blue cement' ra were bolled in 100 c.c. of water with
agitation for 30 minutes, them flltered off. If the colourad
cement hed dled as indleated by the coloured filtrate, it
was graded 4, otherwise 5. The gradstionr could, therefor:,
be summarised as follows:

1 Complete destruction of colour.

£ Alteration in shade with without bleeding.

3 Eo slteration in shade but slignt bleeding.

4 &Slight bleeding in boiling water, but no

other change.

9 ¥No chenge, and no bleeding.

Fastness Properties of Coloureé Cements

I. Naphtol dyes on cement: The soluticns of the
Kaphtols were prepared sccordin: to the “cold processz®™ by
- dissolving in the requisite smount of methylated spirit and
627w caustic sode solution, and the taphtol solution
brought to the required corcentration. The csleulsted
anount of the diazo salt dissolved in water was then ecoupled
wit the “ephtol. The resultant dye was filterad and
washed with weter, them with dilute alkall solution (1%
caustic soda), followed by 1% dilute hydrochlerie ecid.

Dyes were aimilarly obtsined by coupling snscardic acld end
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Zs3-hydroxynephthoie aecid respectively with d;nm sal ts.
The following dyes were papprepared and usedzinyu from
Kaphtol AS and Red SeltTHTR, Nephtol AS end Fest Blue Salt
BB, Naphtol AS and Searlet Selt GG, Nephtol AS-C and Fast
searlet Selt GG, 2:3-hydroxynaphthole acld and Fest Hed
Salt TR, Naphtol AS~G and Fest Red Selt TR, Nephtol AS-E
and Fast Hed Selt TR, Naphtol AS-BO snd KFast Red Salt TR,
Nephtol AS-TR and Yast Red Selt TR, Naphiol AS-RL end ¥ast
Red Sglt TR, Naphtol AS-ITR and Fast Red Sslt TR, tetra-
hydroanacardie scid and Fest Red Zalt TR, Naphtol L3G end
Fast Red Salt AL, and Naphtol AS-ITR and Fest hed Salt il.
\ The dye thus prepared in substance was then ground up
with white Fortland cement and the coloured ceuent was
geuged with 24f of its weight of water, kneaded well and
filled up in circuler tin boxes as described, earlier.

For determining the fasiness to washing, 25 g. of
the coloured cement were trested as indiceted befare.

The cement was dyed with azo dyes derived from anecer-
dic ecid as in the case of azole dyes derived from Naphtols
on textiles. The cement was pasted up with the acid solu-
tion in the requisite asmount of methylated spirits end 82°7Tw

caustic soda solutionj the gsuglng water was & solutionm of
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the celeculated emount of the diezo salt. In this process,
&8 & large smount of heat was ovoived during zsuging, the
solution of the diszo salt In ice was employed.

II. Substentive dyes: These were applied by dissol-
ving the requisite smount of the dyes in the geuging water.
Uniform shedss were obteined, amd they were also very bright.
The followlng dyes were employeds Sirlus Supre Green 3L,
Sirius Supra Blue 686G, Sirius Suprs Scarlet B,

IXI. ¥ets]l co-ordimeted azo dyes: These dyes cone
taining elther chromium or copper in the dye mclecule wers
applied in e similar msnner to the substantive dyes. The
shadss obtalned_ were rather dull,

: fmzh a view to incressing the fastnsss of these dyes
when employed e&s csment cclours, it was considered worth
exsmining the use of casein, dyed with these dyes as @&
cement colour. Casein being e protein is dyed by the Xaolen
and Palatine Fast eolours in the same msnner as wool and
silk. The casein thus dysd was ground up »it: cezment as
usual.

33 G. of casein suspended in 500 e.c. of 8 0.27 solu-
tion of the dyestuff, and 2.6 c¢.c. of concenirated sulphu=
ric acld was slowly brought to the boll and refluxed feor
S hours, at the ond of which the mess was allowed to stend.



on cooling.tﬁ:ﬁizngn was found to be deeply eolo.red and the
supernatant colsur had but e fainl colour, the dye dath
belng almost completely exhausted. Filtratlion was difficult
a8 the caseln hed gelatinised. The rollowinghgyaa were used
in thls menner; Palatlne Fsst Blus GGN, “alatine Fast Creern
GN, Neolan Blue 3G,

IV. aglizerine lekes: Lakes of allizerine were prepared
as follows:

Aluminium lgke: Aluxinium sulphate (20 z.), corres=-
ponding to 3.6 g. of elunina wes dlsscolved in the lesst
ancunt of water. Alizerine (3 z.) wes dissolved ir sn
aqueous solution of smmonis and Lhen addcd to 10 g. of lesd
sulphate mixed with sufficient weter and 25 g. of blanc-
fixe paste. The lake was precipitated eemdy sddition of
40 g. of phosphate of soda dissolved in 400 e.c. of water.
The leake was washed well, filtered end dried. The lake,

& bright bluish red, was ground up wi th cement s usual.
iron lake: The followlng method proved quite satis-
facotry for the production of the iron lake.
Ferrous ammonium sulphete (7 z.) was dissolveé in 20C
G.c. of water. To this was edded 20% alizarine ,aste (20
¢.0.), dissolved in 5 c.c. of liguor asmonia, and 100 e.ec.

of water. The reaction mixture was boiled rfar sbout 2 hours,
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filtered off, washing the precipitste with hot water. The
filtrate was greenish yellow. ‘The preciplitate was derk
purple.

Kickel and vanedium lskes: These were simlilerly pre-
paered. They were violet and purple in colour respectivsly.

Tin lske: This wes preparcd as follows: 2 G. of
stannous chloride in 100 c.c. of water and 1 2. of caleium
chloride in &0 c¢.c. of weter were added to 4 g. of slizarine
dissolved din emmcniacal solution of weter., 7The resction
=i xture was bolled for 2 hourl.zggltarod. The lake was
bright red. '

In addition alizarine was employed for colouring cement
by zeuging cement with am smroniscsl solution of alizarine.
The lake was fopmed by interaction with the cement, but the
shade was not uniform. Alizeripe Sephirecl i and Alizarins
Irisol R were spplied by emulsificstion with Turkey Red oil.
The dye (0.5 g.) was pasted up with Turkey iied oll and 100
&+ Of cement was gussed with the addition of 25 c.c. of water
and exposure samples were prepar=d as ususl.

V. Anthrequinone vat dyes: The dyes had very poor
covering paior when ground d4ry with cement, aud a3 much as

5% of the dye was required to produce a sufficlently deer
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shade. It was, therefore, applied in the vatted form with e
- slight modificstion of the proesss &s applied to textiles.
Th= amounts of hydrosulphite and esustic sodis teken were
the same 88 In the dyeing of textiles, dbut Cleuber's salt
and comnpon salt were not employed even in the cese of the
IX or eold dyelng colecurs. For example, Ipdanthrene Green
GG was epplied s follows: 0.125 g. of ths dye, l.l ¢.c. of
4% sodlum hydroxide snd 0.25 g. of hydrosulphite and 6.8
¢.¢. of water were warmed to 80°C. and cooled to room tem-
pergture. £95 §. of cement were then gaﬁged with this vat,
kneaded well and moulded into the exposure boxes ss ususl.
The following dyes were used in this menzner: Indanthrene
Brillisnt Greem GG, Indanthrene Erilliant Creen 40,
Indenthrene Blue GCD, Indanthrene Brilliant Pick R, Indan-
threne Prillient Green B and Indenthrenc Violet EE,

VI. Lskes of gquinone-oximes: imong the lans'of the
nitroso phenel (or quinone-oximbs)type, methods of prepa-
ration given lster), the iron lakes cbtained from the
l-nitroso derivative of na;sﬁtol As geve with 0.5f of the
colour on the weight of the white Portland cement & suffi-
eilently deep green shade. The shade wes deerer then thst
obtained with corrsspording quentitiss of the chromium —
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oxides. The festuess to lizht waes 8, and to washing S.

The cobelt lake gave s plessant red with just .57 of the
¢olour on the welght of the cement. It also showed equelly
excellent fastness properties. HNickel and copper lakes
8lsc gave slmil_ar results. The following lakes were
exemined: 3 irem lakKes, cobslt, nickel snd copper lakes,
end iron end copper lakes of the nitroso derivative of
Kaphtol AS-0R.

VII. lron oxldes: The derk (slmest blsck te black)
ﬂndge of iron oh.de obtained from the raduction of nitro~
benzene and 4-nitrotoluene-2-gulphonic secld provided a very’
fast black plgmert., The oxldss of varicus shades obteined
by ignition of the sludges, were pigmentes of the highest
fastness propirties.

VIiI. Commercial pisments: The following 15 commer-
e¢ial pigments wers sxamined and were/(féund to be inorganic:

l. Cement red (I.C.I.) essentisally an oxide of iron

2, Cement yellow (I.C.I.) o " .

3. Cement green (I.0.I.) . . chromium

4. Cement blue (I.C.I.) Ultremarize Blue

5. Cement dlue (I.',) A manganese blue. 7The cement blue
dissolved cozmplsetely in boiling concentrated sulphu-—
ric secld, giving e pale purple zolution, whichdon



6.
77.

8.

.
10.
11.
1z2.
13.
14.
1s.
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cooling end diluting cave & pele pinkish solutien
and a slightly brownish precipitate. The pigment
beceme greener on igniting stromgly (1000°C.).
Fused with sodium peroxide the melt was green which
gsve on lsasching with water & brown maess. Quali-
tative tests showed the presence of lerge gqusntities
of barium end sulphate and & compsratively smaller
gquantity of usnganese, Other = .tals were absent.
The pigment gave on analysis barium 60.0%, sulphete
38.7% end manganese dloxide 4.1%.

Yellow Xo. 415 ({I.G.) essentlielly an oxide of iron

Yesllow No. 460 (I.G.) - " i

Chromium Oxlde Green G - chromium oxide

Iron Oxide Red 510 (1.G.) - irom oxide

Iron Oxide Red 1407(I.C.) = * .

Iron Oxlde Red 320 (I.0.,) - * .

Green (Bharat Tiles) - chromium oxide

Yellow { ® " ) - iron oxide
Red (- *® Jo ® “
Blue ( " ® ) - organic lake om blanc-flxe.base
Jeble 1
tnes g of 4 cexents

Ko, Pergentage of piament from Fastness to

1

0.5 Haphtol 4S8 + Hed ‘
Salt TR 1 S
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Table I contd.
No. Percen- Pigment from e
2 0.5  Nephtol AS + Blue Selt BB 1
3 0.8 Raphtol AS + Seerlet Salt GG 1
& 0.5 Nephtol AS-G + Sesrlet SeltGe 1
5 G.8 2:3-Hydiroxynaphthele scild +
Red Salt TR 1 S
8 0.8 Kephtol AS~GC + Red Salt TE 1 S
7 Ced Nephtol AS-E + Hed Zalt TR 1 S
8 0«8 Nephtol AS-BO + Red Selt TR 1 S
9 C.5 Naphtol AS-TR + Red 3alt 18 ) 4 S
1¢ Ded Kaphtol ASeRL + Red Zalt TR 1 S
11 0.5  Nephtol AS-ITR + Red Salt TH 1e2 5
12 2.0 Tetrahydroanacardic esecid +
Red Sslt TH 2 4
18 0.5 Nephtol L3G + Red Salt AL i-2 )
14 CeS Rephtol AS~-ITR + Hed Salt AL 1-2 S
Ligment
15 0.5 Indenthrens Brillient Green
GG 7-8
16 0.5 Indenthrene Srilliant
Green 4G
17 0.5 Indenthrene Bihe GCD 3
18 0.5  Indemthreme Brillient

Fink R S
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Eo. Percen- Pigument stoness to
tage t washing

18 C.5 Indanthrene Brilliant

Green B 8
20 G.8 Indanthrene Violet BH 4

Alizarines

21 0.0 - Alizerine Saphirol R 4
22 Qb Alizarine Irisecl R &
23 1.0 Iron leke of alizarine 1-2 3
24 1.0 Hiekel lake of alizarine 1-2 3
23 1.0 Vanadium leke l=2 3
26 1.0 Tin " 1-2 3
£7 1.0 Alusinium * l=2 3

Substantive dyes

28 U.5 Sirius Supra Green BL 1
29 Q.5 Eirius Sﬁ;ra Elue &G 1
30 0.5 . &irius Supre Searlet B 1

Azo-go-ordination complexes
31 0.5 Palatine Fast Yellow GEE

3
32 (5 P8 Pelatine Fast Creen ON 4
33 5 Pelatine Fest Blue OCN 4y

1

34 0.5 Heolsn Hed R
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EE} Percen-_Rzo-gco-ordination eoumplexes astness to
1ight washing

tage
35 0.8 ¥eclan Blue GR 1
36 Sl Cascin dyed with Paldtino
Fast Blue GOGN (3.35% dye on
casein) 4
37 6.0 Casein dyed wlth Palstine
Fast Green GN (3.3%7 dye
on casein) 4
38 S.0 Ceselin dyed with Keolan

Blue GO (Y.3% dye on casein) 4

Nitroso lskes of Naphtol 45

53 IR 4 < Iron leké {ferrous) 8 S
40 0.9 Iron leke {ferric I) 8 5
41 0.9 Iron lake (ferric III) 8 5
42 0.9 Ceobalt lake 8 5
43 0.8 ¥iekel 1leke 8 5
3% Ced Copper lake 8 5
45 0.5 Iron lake ' 8 5
46 0.9 ‘Copper lake 8 5

4] CO.

47 One psrt for 30 of white Fortland
cement (I.C.I.) cement red & S
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83

54

35

96

57

76

Iable I contd.
Oxide eolours

1 part cement yellow (I.C.I.)
for 75 parts of white Portland
cement

1 part cexent blue (I.0,) for 10
parts of white Portlend cement

1 pert of cement yellow Ho. 415
(I.¢.) for 75 parts of white
portland cement

1 psrt of cement yellow No. 460
(I.¢.) far 76 parts of white
Portlend cesment

1 part of ¢hrokium Oxide Green G
for 15 parts of whits Portland
cexment

1 part of cement green (I.C.I.)
for 15 parts of white Portland
cement

1 part of iron oxide red {510 (I.G.)
for 30 parts of white ‘ortland
cemsnt

1 part of iron oxide red 520 (I.C.)
for 30 parts of white Fortland
c¥nent

1 part of iron oxide red 140F (I.G.)
for 30 parts of white Portland
cement

6 parts of cement gresn (Zharat)
for 100 parts of white Portland
ecsment

¥ g8 L
ght washing

& S
8 S
8 )
8 S
8 5
8 S
8 ]
& S
8 S
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61

62

83

64
€5

66

67

SN
=3

Zsble I contd.
0xide colours

1 part part of cement yellow (Bharat)
for 50 parts of white Portland
cement

1 part of cement red (Bherst) for
5C perts of white Portland cement

3 parts of cement blue (Bharat)
for 50 parts of white Fortland
ceuent

1 part of iron oxide sludge fom
{nitrobenzene reduetion) for 15
parts of white Portland cement

1 part of iron oxide sludge
ignited at 400°C, for 3¢ parts of

white Portland cezent

l eeedo=--=- fgnited at 800°C.
D R . " 800°C.
1 ~e=igew-= " 1060°C.

iffect concentration of ezoiecs on .
fastness [25)

0.9% dye from Nephtol AS end Red
Salt TR &

2f dye from Esphtol A5 end Red
 Selt TR

6% dye from Nephtol AS and Red
Salt TR .

dight

a8

8

e ¢ o o©

&8
wash Lg,

¢ o ¢
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In view of the high cost of the enthrasulnone vat eslous
colours éné their poor tinctorial power on cement, methods
of surfece application, e.g. by spraying sn emulsion of the
dye, were studied. (1) 57 of acetylated cellulose solution,
technieally called sericose LC,was dissolved in & special
solvent known a&s sericoscl H. The sntirsquinone plgment
conteining not more then 25% water was bsaten up with a
little methylatad spirit or sericosol ¥ and then added to
the requisite qu.nuty of the 5% solution. Thinninz could
bg done with sericosol K if found nsccssery. -‘&hen the dye
paste was sprayed on to the cement surfece by mes=ns of a
spray gum, the surfeace was uniformly end richly coloursd,
and ths fastness to light was as good &8s when aprlied as
ususl. (2) & 107 iolution of scetyleted cellulose was
prepered in sericosol N, to which was edded thorouszh mixing
107 of Indenthrene Printing Blue GC Suprsfix. The paint
wes sprayed as before. '(3) The requisite gquantity of the
dye (Indanthreme Brilliant @reen B) was pasted up with
Turkey Red 0il end diluted with & szall amount of water and
mixcd with British gum thickener snd 2% csustic soda of
20°Tw added. 15 6f fhgdrosulrhite was followed up after the
temperature was reised to 60°C. This wes kept st this
temperature for Z0 minutes and Rongollite C (1 1lb. per gal.)
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added. Excess of caustic sode was destroyed by addition
of sodium bicarbonste. One oflb. of zlycerine was added
per gallon of the mixture. The tatt dyes used earlier in
the vatted form showed the seme high degree of fastness when
applied by"praying in sny one of the three forms of
*paints”, (4) 5 G, cssein werec besten up with 100 c.c. of
a 5% solution of borax till & clser solution resulted on
warning. 5 G. of a suprafix dyestuff (Indanthrene Seerlet
6G) were mow added to the solution, together with 0.2 g.
of hexamathylenetsiramine. The paint waes well stirred and
sprayed on 10 the cement block to be c¢oloured, and then
fixed by steaming in the steamins cottage for 10 minutes.
The resulting ccloured cement showed some patechiness. It,
however, had very ggood fastness to light (7).

Naphtol dyes whether epplised by grinding in the éry
state or in the wet state were poor in their fastness to
light; These, however, showed the highest fastness to
washing. It wes moreover observed that by inereasing the
concentration of the dye the :aseﬁéss to 1light could be
increased. Xzole dyes derived from the naphthels behave
sizmilarly on cotton; the fastness to .ight of a agiven
azole combination usuaslly deteriorates with diminishing =
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depth of shade. The quinome-oxime lakes of Naphtol A3,
and Naphtol 43-GR had the highest fastness propertiis
both to light and to washing. They alsc produeed brigh:
shades of coloured cements. Substentive dyes showed very
poor fastness to light. (1) Metel co-ordinated azo dyes
showed improved fastness to light. They, however, did not
have the same high degrese of fastness as the anthraquinone
vat dyes. Aitenpta to prepare light-fast coloured cements
using casein dyed with these colours es the plgments were
not successful. xordover. this type of dyes produced dull
shades of coloured cements. The lakes of alizarines geave
to light .

colourec eements of fastness/l - 4; buthe fastness to
weshing was also not satisfaetory. Anthraquinone vat dyes
were used as cement colours ;n a8 variety of ways, viz.,
(1) in the dyp state (2) in their vetted form, (3) in the
form of their dispersions end emulsions. In the last case
they were applied to the cement surfsce @s paints. In all
instanees these colours were characterised by e very high
degree of fastness to light.

The iron oxide colours have excellent fastness

properties.
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Syntheses of lekes:

Lakes of Chrome ¥Fast Yellow 50 {(Cibs) ({sodium salt
of Gesulpho-f-naphthalene-azo-salieylic seid).

N- N~ _y=on
Nq,obs Co ONa

The commerciel dye was a yellow powder dissolved in water

giving an orsnge-yellow solution, which beceme redder on
addition of sodium hydroxide (J. Soe, Lyers Col., 1892, 8
75; 1897, 13, 110). It contalned sodium sulphste a&s en
adul terant.

The commerclal dye (25 g.) was dissolved in the least
amount of water. 15 €.c. of moderately concentreied hydro-
chloric acid (1:1) were added. The bulky vellow preecipi-
tate was filtered end washed. The dye wes reerystellised
thrice from water, giving the half dye acid,

N=nN Q oH
NaO,S cooH

The erystals were golden yellow needles, and or dryinz st
110°C. gave with %/10 esustic sodas theorstiesl titre
with phenolphtheleln =as indleator. The end point,
however, wasg not easy to parcelvs. The yield

of the pure helf dye acid wes 44%



_ Kickel salt of Chrome Fgst Yellow $G: 7The dye acid
{4 8.) was neutrelised with Kpl0 caustic soda, a further

10 e.c. excess of alkall being added. A solution of nicke-
loup nitrate (5 g.) im 50 e.c. of weter was sdded to the
dye solution, meking up the volume to 50C c.c. Finslly the
reaction mixture was boiled under reflux for 1 1/ hours
end filtered hot. On cooling, fine golden ysllow needles
geparated., It was fiitered off end the precipitate washed
until the filltrates ran clear of nickel, and the cocllected
precipitate dried et 105°C, On exposure to the atmosphere, |
the dried product shich sssume =2n orange colour became
golden yellow srsin. The product, d;ied st roow tempere-
turs over ealeium chloride, losb‘E;E?S on dryins at 1l00%e
168°C. (Ce;oulqted for loss of BR,Q from C,oH,,H,0,8K1,
61,0 = 6.70%). The vacuum dried product lost 19.87% of
ite weight on drying at 140°=143°C. (C..H:o-sVeaNl, 8H,O
requires H,0 20.11%).

.- N —
o o
N«,’OJS 0 N‘t > 7’

7

The nickel was estimated by first destroyling the
organle portion by concentrated sulphuric aclid, snd then



precipitating the mectal &s its dimethylglyoxime lske ip the
usual way. Sulphur was estimated as barius sulpheate,
after destroying the orgenic portion snd Eie the
sulphur toc the sulphats by fusion with sodium peroxide.

The salt dried as 100°-105°C, 1t gave on snalysis
the following results: Xi, 11.50%, %, 5.81%, 3, 6.33%.
CrollaoNale3Ml, 41,0 requires ui, 11.6, &, 5.6, 5, 6.4%)°
Although from en agqueous solution of the nickel salt, nickel
wus not immedistely precipiteted in the ccld, from the
asmconiecsl solution it is precipitsted by the usual reagents,
The nickel zalt iz v.ry susceptible to the seticon of mineresl
acids, whloch csn completely displace the nicksl ylelding
the dye acid, which in one ezse was isolatcd snd snalysed.
(Foumd: N, 7.60. CyoH,,%,0,% requires K, 7.54%).

Attempt to prepare nickel-barium lske: Mickel ssalt
{2 g.) wes dissolvzéd in the required smount of hot water,
and to this wes sdded 50 c.c. of a 107 solution of berium
ehloride, when & golden yellow precipltate separated out.
The reaction was continued by boiling the mass under re;

flux for 3 hours. On eooling the precipitate was collszcted

* vootnote: The nitrogen was estimsted by the micro-¥jeldshl

method and the sulphur by fusion with scdium peroxide and -
weighing as bnrlumpsulph{to. .
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and washed free of nickel, and chiloride. It wes dried st
160°=105°C. The compound contained orly barium and was
free of rickel. This dried compound further lost Z;ngv
of its weight on drying at 135%-140°C. (:,,ﬁ,cx.o.saa.yéﬁ,c
requires for 2H,0 6,.63%). ‘The barium salt dﬂéd under
vacuum over csleium chloride lost 5.67% of 1ts weight. The
barium was sstisated as sulphate gravimetrieslly. ({Found:
Ba, Z4.84, 25.13. C,;.H,Q;‘;.O.Sﬁa. 2H,0 requires Ba, 25.283%).
The mickel salt was very sparingly soluble in o581
nléohol, and in tyridize butl insoluble In all other solvents,
The beriuz salt wes insoluble in ryridine and all organic

solvents.

."ﬂ-zN— —~oH
(:::: H.0
coo Ba > £H2
0 =
< t selt of Chrome Fest Yellow 50: The cobalt

salt was prepesred ip en enelogous menner to the nickel salt,
The cobalt wes used in the form of its sulphete. The cobeli
was estizeted as its sulphsate artgr destroying the organie
part of the coxpound with coneentrsted sulphuric seild., It
was elternetively estimated as its oxlde Co,0;. HNitroges

was determined by Juxas method. Found rorﬂgbmpound dried
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under vacuum ov§r ealelus ehloride: 8, 6.02, 5.88; Co,
19.57, 10.48; N, 5.85. C,,H,,N,0,3C0, 8H,0 requires

8, 8.10; Co 10.81; N, b.22f). The compound did not lose
all the water of eryst:llisation at 140°C. It lost 17.2%

of its welght. :.,H,QN;Q.SCG. 6li,0 requires for 8/1,0

20.1‘?‘!«0 .
N — OH
== Q— G HyO

coo Co
g%:gfs =

attempt to prepare cobalt-barium lake:

The eobalt salt of the dye wes trested with berius
chloride solution, similsrly td the nickel salt, and the
resultant salt dried under veecuus over eslcium chloride.
The vacuuz dried salt lost 7.42¢ of its weizht on further
drying at 140°C{2 5°C.)s (C.,H:o¥a0(SBa, 240 requires for
BH,0 8.83%). For the vsouum dried product found: Ba, 23.54
{CoogHaoNy0ySBa,2H,0 requires Ba, 25.25%). roumd for the
product dried at 140°C.: Ba, 25.86. (C,,H,,",0,508 requlres
Ba, 27.62%), whence it is clesr that the bariuz salt was
not quite free from the cobszlt ssls.
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Cepper salt: The copper salt was prepsred similarly
to the nickel salt. The product wes obtalned as yellow
needles sepsreting from the filtered solution on cooling.
ror the vscuum dried product (over phosphorus peantoxide)
found: 8, 5.71, 5.75; Cu, 11.64. 0, ,HB.o%,0,5Cu, 8H,0
requires S, 6.02; Cu, 11.96%).

1,0
l -N= N"’ /"OH 2 L
e OS\/~7
Y
Copper laske: The copper reagent emyloyed wes cuprac-

moniun sulphate solution, which was prepared by adding
excess of smmonis to dissolve completely the precipitete
at first formed on adding am:uconis to the copper sulphate
solution. The half sodium salt of the dye (5 g.) was
dissolved in dilute smmonie * {200 c.c.), tc which was
added the cuprem=monius sulphate solutlor conteining 7.5 g.
of copper sulphste {15C c.c.). The zolution was slowly
brought to boll, end kept boiling for ebest 1/2 hour,
sdding from time to time enough smmomia (O ensure the
solution emmoniscal. 7The solution was flltered snd kept
undlsturbed for & week. Fine glistenins elive brown plates
had separated, which were collected, washed with 250 e.c.
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of 10% smmoni e solution, and dried under vacuum over

calcium chloride in presence of sumonium éarbonate. For

the vacuum dried lske found: Cu, 17.15, 17.54; 35, D.92;

N, 12.53. (c,,a,g,o;%S)ﬁg!, 21 ;0. 3VEg requires Cu, 17.27;
S, 5.8C, N, 12.87Z). This lake when dried at 150°-160°

lost 9.50% in welght. (C,,H,B,0,35)28%,21,0.58H, requires

for NH,.2H,0 9.62%). For the dried product on snclysis
found: N, 10.38. (Ca,H,Ne0,i8)358-, 20H, requires N, 11.01%).

On keeping in air, the product regained Z mols. of water.
o

—

- Lo NH3
\
NHAa N <<:::§:i~ c“'s;

L : : a

Ferric lske; The helf dye scld (2.0 z.) was dissclved
in suffieient boiling water to which wes added & solution
of ferriec chloride (1.5 2.). Ths boiling waa comtinued
for 30 mmminutes and then the reaction mlxture was allowed
to ecol. Thelake deposited as brownlsh black plates. It
was cbllootsd, washed and dried et 100°-105°C. The iron
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wes estimated es its oxlde ¥e,l,. For the vacuum dried
lake over eslcium chloride found: Fe, 11.24, 11.08.
Caglig0ylig8Fe, 41,0 requirss rFe, 1l.22%. Lloss at 150%=

180°C. 11.428, (C,,Hels"s5P8, 4H,0 requires for SH,C

10.82%).
>‘_()\\
e <( :ge'g\\4,H o
‘%S II'
O
ttempt epare ferrous lake: The dye aeld (2 g.)

prepared by bolling the nickel salt solution conteining
hydrochlorie acid, wes dissolved In 20¢ c.c. of water, to
which was sdded ferrous smmonium sulphat? solution (3 g.)
containing 195 drops of hydroechlorie seid. Immediately on
addition of th: leiter solution, there werec deposited fine
long brown nesdles of the irom lake, which decomposed
rapidély to glve the pure helf asmmonium selt of the dye.
¥or the Dhalf smmonium salt dried at 1009-105°C. found:

Ky 10478, 10.605 5, B.10s Cyall,Ms30y requires R, 1C.80;
S, 8.208).

oH
H,*N,D:*S



Cobalt lske: The half dye aeld (3 g.) wes dissolved
in 200 e.e. of water comtaining 5 c.c. of liquor emmonie.
Aquopentszmine cobaltic chloride {4 g.) was dlssolved in
sufficient weter conteining 10 e.c¢. of ligquor ammonia.

The ecbaltam=zine solution was fil:sréd, and pouréﬁ into the
dye sclution which wes heated to boll, and kept bolling for
15 minetes. At the end of 48 hours, the olive-yellow lake
was collected, washed with & dilute solution (10f) dof
smnoule snd water, and the lake was then dried over esleiun
chloride under vecuum in presente of azmonium carbonate.

At the end of a week 1t wes snelysed. (Found: Co, 11.37%

Ny 13841 (€., 5,08) 300.2(CO}1H, ) ) vequires Co, 11.88;

K, 13.18).

g i

do(onapr—t O3 @ <‘--°

0

4ot NFEQ

)

Zine selt: The dye (%.5 g.) was dissolved in boiling

water (250 c.c.). To this added sn aqueous solution of

zine chloride (3 g.) slightly made meid {:Cl), it gave a8
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solution. It wes kepl at the boll for 15 minutea. On
filtering and aliowlng te cocl, flme yellow ncedles sepa-
roted from the solutlon. The erystels were collected,
washed with small gquantities of water, and dried under
vacuum over sulphurie aseid. Zinec wes estisated as its
oxide after destroying the orgsnic portion of the lake
with coneentrated sulphuric seld. The besutiful zolden
yellow produet was apelysed., (Found: Znm, 11.60, 11.81.
Loss at 150°-160°C. 18.69%).;’c..ﬁ,oo.ﬁ.sl/zzn.sn.o requires
Zn, 11.60; 84,0, 19.83%).

D ST

CooZn>
Zn0Ss z
2 3

ome ¥ast Violst Cibe) C.I. 1€8. (2'-Hydroxy-

4*=-sul phophenyl-azo-Z-naphti ol}.

Nickel lske: The commercial semple of ths dye was a
dark drown powder, givimg & bordesuxe-rsd solution in water,
a yellowishered solution in agleohel anéd deep violet =olu-
tion in alkallis, and smuonis. Tﬁo cozmerciel dys (50 g.)
wss dlssolved in 500 e.c. of bolling water and the solu-
tion filtered off %o free 1t from gritiy mstter, which wes
present In considersble proportion, To the dye solution

25 c.c. of pure hydrochiorie aecld were sdded when lumedistely
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& bulky brown precipitete was thrown down. Thse precipitate
was eqllceted and washed with smsll quantities of woter,
until free from ehlorides snd sulphstes. The
dyestuff yleld wss 19 g. The produet was then repeastedly
erystallised from water {thrice) (lonz brown needlas).

The produect was drlad at 140¢°2,

Na 0. S-
,3 e N= N

OH HO

28686 G. of the erystals wers dissolived in 100 e.e. of
weter contelning 3 c.c. ot'liquor smmoniae. 7The sclution
was slowly brought to boll, and Z.5 2. of nickel nitrate
- dissolved in 25 c.c. of water were sdced to the boiling
dye sclution, when a bulky erystzlline {(long needles)
precipitates of the nickel lake wss thrown down. The resce
tion mixture wes xept boilinmg for a2 prolonged period of &
aours. On eooling the precipitate wss colleected, and
washed asnd drisd under vaouum over phosphorus peﬁtoxidc.
For the vecuum dried produet found: 8, 5.823 Ni, 10.62,
10.18; H, 5.358. Loss at 180°C. 20.20F. C,,H,%,30,KiNa,8H,0
requires I, 6.02; Fi, 10.36; X, 5.28; 60,0, 20C.34.

thhs IV—?r¢ 37

g i
0 —Nu —
s



£ G. of the product were extrected (Soxhlet) with
¢8% alechol until sbout 1 g. was extrscted. The exiract and
residus were dried at 130°C. and esnalysed. For the residue
found: 8, 7.2l; for the extrect 5, 7.50. CaeHefe850,K1Ka
requires 2, 7.55.

The product wes soluble in ammonie enc¢ slkells glviug
n‘daep vioclet solution. It alsc geve & deep violst solu-
tion with concentrated sulphurie acld.With alechol it
gsve a red solution, =nd with pyridine a violet selution.
It was insoludle in all common orgenle solvents.

Cobalt salt of Chrome Fast Violet ©: The sodium salt
of the dye (2 g.) werc dissolved in 50 ¢.c. of waler con-
taicing & e.c. of liquor ammonie. The filtersd solution
wae bollsé to expel sxmonia. 3 G. of an asqueocus soluilon
of ecbalt nitrate were added to the dye solutlon, end the
mixture brouzht to boil, and refluxed for ssewt— 1 hour.
on filtering end cooling minute red plates of the ecovalt
simple salt separated, which were c¢ollscted, washed and
dried at 100°-105°C. Found:Co, 7.39, 7.00; loss at 168°C,
Cy BeBBe (CaeHeilig0g8),C0, 1 1/28,0 requires Co, 7.40;

1 31/8 5,0, 6.78.

Co 0.5 1
=z 3|<:::2?—IV=$fV s Il Ny O



Plenickal l1ske: The purified sodius salt {2 g.) was
dissclved in water, and to the boiling dye =zcluiion wus
added & solu.tio,n of nickel chloride (¢ g.). 4fter keeping
the sclution at the boll for sbout 15 minutes, a bulky
precipltate of a fine crop of necdles sepsrated. _ The super-
natant s.alution wes ouly slightly coloured. Ths lake was
colleoted snd thoroughly weshed with water. It was dried
at 100°-105%C. For the dried lesxe found: Ni, 17.23; loss et
180°C. 15.88%. c,.x,z.se,égls 4 1/2 H,0 requires ¥i,17.26;
4 1/2 1,0, 15.89%.

N:o,s
2 N= N— 3 -_g_ H,O

b
O—- N —0
R K0

sttempt to prepars fileksl-b @ lska: To 1 g. of
the sodiws sslt of the dye, dissolved ir suffieisnt boiling
woater was sdded an aqueous solution of mnicksl ehloride
{led g.) followed by 25 c.c. of 107 barium ehloride solu-
‘tion. The reaction mess was refluxed for an hour, £rom- o
ccoling the fine meedief shaped eorystels were collected
and weshed free from chloride. Tha leske was free from

bardum and wes identiecl with the former nicksl lske.



Copper lske: The sodlum selt of the dye ¥(2 g.)
weres dissolved in suffieclent bolling water and 3 g. of
copper sulphete &issolved ip sufficient water edded, and
the mass kept boliling for half em hour, when fine festhery
chocolete brown needles separeted. The produet was dri ¢
at 100°«108°C, For the dried produet found: Cu, 19.23,
19.06. Less at 160°C., 6.83%. (c,‘xqz«s,_ssz;)f-"%! , 3H,0
requires Cu, 19.30; 2,0, 7.3%5%.

S Hy, O
: ——t&f&——o

N R ©
es © troso dGerivative of Naphtol Al.
Preperation of the ritroso derivetive of Nephtol AS:

xiphtol;ks (1/100 mol,) (£.865 g.) was dissolved im 10C e.c.
of wstsf contefning U.5 g. of ceustic sods end 1.4 z. of
sodilwe nitrite in 100 c.e. of water sdéed. To the mecha-
cleally atirr&d mixture {1:3) dilute sulphuric seciéd weas
.cdded until resction wes aeld to Congo Red. Hesetlion was
completed by slowly brisging the mixture to boll and keeping
it bollisg for 10 minutes., Nitrous fumss were evolwéd. 4
bright orange precipitate scparsted, which was eollected,
washed and dried at 100°-105°C. The yield was 2.7 g. This
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substsnce wes not very pure but coculd be erystellised from
xylene or ascetic scid {m.p. 202°C.). (Vide Batitegay,

Ch. Langjshr and P. Reting, Chemle et. indusyrle. 124, 11,
453; Goldstein and Stenton, Helv, Chim, icts, 1933, 21, 56;

SZtenhouse and Groves, inn., 1877, 188, 153; Oroves, J, Chen.
Soc., 1884, 45, 292; Liebermanp and Jecobson, Ana,, 1882,

211, 48; Russig, J. prskt. Chem., (2) 1900, 62, 56; Zincke,

Ann., 1900, 278, 183; Gresudmogin end Michel, Ber., 1882,

25, 98l; Smith and Teylor, J. Am. Chem, “oc., 1935, 57,
2460; Fuchs, Ber., 1875, 8, 1026; Lagodzinskl exd Hardine,
Ber,,loe4, 27, 30763 Henriqucs end Ilinski, Ber., 18895,
18, 705; Lochleejy vl_)_. R. P. 25,469).

Alternativs method of preperstionm of the mnitrosoc

derivative of Kephtol AS; 1.32 G. of the purified Naphtol
A4S (m.p. 242°C.) were dissclved im 250 c.c. of bolling 987
alcohoi. 0;89 Ge of zodluz nitrite (twice theoreticsal)
wWas dlss,olvegl in 10 ¢.c. of water, snd 5 c.c. oOf glae:zzzic
acld were added, then refluxdd on the water bath for

1/2 an hour, end sllowed to ec¢ool on the water
bath. After 48 hgﬁrs", the solution was cocled in lee and
the erystellime bright orange-red plates were collected and
washed with a smell gquantity of slechol snd with bolling

water, the product was dried. Yield 0.45 g. of the very



(o)
()

‘pure product. This eompound meltsd and decomposed at
204°C., Foumd: H, $.75F. Ca.H:.H40, requires E, 9.59%.

/N= O !
OoH

0.5 G. of the nitrosc {érivetive simllarly prepsred
was dissolved im 30 ¢.e¢. of alecohol and-o.z 3« Oof caustiie
sods. Q.9 8. of anilipme hydrochlorise we= diazotiséd in
the usual manner, but the diszo sslution wes not found to ‘
couple with the nitrosc derivative, which was recovered
unchenged, For the nitroszo derivative found: N, 9.03.
Caeflealigls requires K, 9.50%). :ﬂu)akv% 4yu;wkﬂzq_

sltsmpt at sratiorn of lakes or/ﬁe hiol AS
SorivEtives:

i. cobalt lake: Nephtol AS (B.4 g.) was éi#solved in
& small gquantity of water contalning 3 g. of caustle soda

and the solution made up to 800 c.¢. To thils solutlon were
added 2.0 g. of sodlum nitrite and ths mass w:::Qcooled
(8°C.) end stirrsd mechsnieslly. To the mixture were added
€& 3. of cobelt sulphate dissolved in 100 e.c. of water
and containing the reguired amount of hydrochlerie seid
to render the whole acid ;o Songo Hed. At the end of 3

hours the mess was heated until it boiled vigorously and
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gave off nitrous fumes, The reddlsh browr preciplitate was
then coliscted, washed and drled, but was founé to contein
only & trace of cobalt. |

Nickel snd iron similasrly 4id.mot yield any pure lskes,
although nickel zave an impure nickel comzound.

£. Cobslt leke: The nitrosc derivetive (€ g.) was
refluzed with [25C c.c. of 987 alcohol for en hour, when only
a fraction of tﬁe compound went intc soiution. To the
solution 5§ c.c. of an alcohclic sovlutlon of cobalt nitrate
{10 g.) were sdded. The ness wes refluxed for 8 hours. 4t
the end of 8 hours the substsnce wae collected and weshed
with smell emounts of alcohol and then with watser. The
product (5.7 g.) drisd st 100°-110°C. wes very sveringly
soluble in aleohol (¥8F), soluble in xylens, less so in
toluene and benzene, but readily soludble in bolling pyri-
éine. 7Thls produet was extraeted with slochol {98%), and
the residue (1.2 g.) anslysed., Found: Co, 4.283, 4.38.
(CagHy:048,) 200 requires Co, &.31%.

5. Niekel lske: HNaphtol 45 (5.4 4.) was dlssolved in
a small quantity of watsr contsining 2 g. of caustic sode,
‘and &ha\gziffgg§;1;2I;E] to 500 c.c. by eédition of dilute
caustic sode solution. 7o thls was added Zigsodium nitrite
(2 g.)s Glaclal acetic seid (10 c.e.) and nicksl nitrats



{6 8.) in 100 c.c. were added to the cleer solution, and
the mixture was slowly warmed and brought to boil, when
& further 25 c.c. of acetic acid were added. After kseping
the mixture et the boil for 30 minutes, it was cooled and
the deep purple precipitate collected and washed. Yield
5.6 g, The cruds product was exiracted wlth'benzene. A
dirty brown substance not containing nickel (C.7 g.) was
resmoved. The resldue was further extracted with 987
aleohol to remove any unrescted Naphtcl AS. For the final
residue (2 g.) found: Ni, 7.80. (Cy.H.:0;%,)a2N1 requires
Ki, 9.14%. The produect wus evidently still not very
pure.

Pregparation of the lakes of the nitroso derivative

f Neph ASS

Cobelt lske: The purifled XNaphtol AS (m.p. 242°=43°C.)
(2.62 g.) waes dissolved i® 300 ¢.c. of boiling 987 alecohol.
To the clesr sclution was sdded an aqusous solution {100
C.C.) Oof 0.937 g. of cobelt énlphate and 3.0 g. of sodium
nitrite. 10 C.e. of glaclal acetic scié were immedistely
poured in, and the mass refluxed for 2 hours. At the end
of that period 10 ¢.c. of concentrated hydrochlorie seid

were added. The bright meroon-red precipitale (powder)
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was ccllected and washed with water and a smell quantity of
aleohol (50 c.c. of 95%). Yield of dry produet {100-110°C.)
2.6 g. Found: Co, G.84, 8.32, (C,yH,:045Ny)sC0 requires

Co, 6.31%; (C,,H,,055,)400 requires Co, 8.79%. Hencz the

compound is the former one.

= A\ —N
§ Yoy 70Ny
O No_a_:
X

V7 g0
(;().Nl-l:PL

The preperstion was repeated dy teking twiece the |
azount of cobalt sulphate, and the resction mixture was
refluxsd for 8_house instead of for 2 hours., The bright
maroon precipltate gave oun ansiysiz Co, 8,47, 6.42; N,9.15.
(Caoly:05¥g)sS0 requires Co, €.31; K, 5.01%.

The leke was iusolublé in boiling sleohul, very

speringly soluble im sectone, and also in the ususl sol-



100

organie solvents (e.z. solvernt paphths, benzino, chloro-
benzene, ate.). If was resdlly soluble in pyridine giving
a deep red solution. It was likewise soluble in chioroform.
It dissolved irn boiling nitrodenzene o glve & deep red
solution. ¥ith concontreted sulphuric acid il gave a red
solution, ziving & yallow precipitate on dilution. It was
unaffeoted by ammonia and caustic mlkalis. As the lake wes
not easily erystalliseble from sny sclvent a small quentity
of the lake (l.0g.) was dissolved in sufficient doiling
ehloroform and to the filtered clear sclution addeé 50 c.c.
of bollling petroleum ether {S0°=70°C.) when @ slight turbi-,
d4ity appsared, an smorphous powder belng deposited on _
keeping. For the bright meroon powdsr found: Co, 6.03, 6.25,
(CaelarO3fg)sCo requires Co, £,.31%,

ke ke: Kaphtol AE (£.8Z g.) iu 300 c.ec. of
96% bolling alechol wasé nitrossted and condensad with ni-
ckel by adding nickel nitrate and 3.0 of sodlum nitrite
followed by 1C c.e¢. of glacisl scetic ac¢id &nd bolling & muww
under reflux rorade; L‘?oun. Further 1§ e.c. of glaeisl
acetic acld were &t the end of & hours. 7The laske was sepe-
rated by filtering hot end was washed succsssively with
water (500 ¢.0.), aleohol (50 c.c.) and & small .quentity of
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ecetone. Ths leke (2.1 g.) was dried at 1C0¥«1l0%C. For
the lake dried st 100°-1R0°C. found: Nil, $.25, B.97;

Ny, 9.08. (CypHy404%,)o8L requires ki, 9.14; &, 8.74%.
(Capllas0g¥y) N, requires Ni, 13.16%. The leske is the
former compoumd. The nickel lake was sparingly soluble

in scetone, very little soluble in slechol. It, however,
went into solutlion readily in beiling pyridive ziving e

deep purple brown solution. In concentrated sulphurie

acid it dissolved to give a purple solution. The lake eould
by hydrolysed by prdlonged boiling with concentrated hydrow

chloric seld, snd the nitroso compound could be recoversd.

N=0~ N-C/O-N\\
—_—0 A R\O::Y/\/Ai)
@cowwk PL-“N~°C\)\

Copper leke: The leke was prepared a3 before by
teking the Naphtol AS and copper (Cu(BH,C0C),.2H,0) in
the moleeular proportion of Z:l. The Raphiol As'(z.ez 2s)
g8ve 2.9 g. OF the lske {dried st 1€0*-)107C.). The
produetion enslysis gave Cu, .70, 9.88; &, 8,56, 8.74.
(Csol: 42,1, )40u requires Cu, 9.97, W,886%. (C.,E,,0,5,).Cu,

requires Cu, 14.12f. 7The compound is the former one.
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Leke with ferrous irom: Naphtol 4S5 (:.62 g.) élssolved

in 300 c¢.e¢. of boiling alcohol was refluxed with 1.97 {1/2
atom Fe) of ferrous samonium sulphete in 0 c.c. 0f water
containing 10 e.c. of glaclal scetlc scid and em aguecus
solution of sodius pitrite (35 g.). After refluxing for
half an hour, the intemse green lake, which hasd separsted
in fime orystslline plates was allowsd to stend for two
hours., It was than eollacta¢, and wached with doiling water
{900 e.c.) snd then with eleohol until the wsshings were
slizhtly green. It was $hen washed with s snmall avount of
ether and dried st 1l00°-110%C. The dried produet was & fine
glistening, intensely green, fiuffy erystelline nass.

Yisld 2.4 g« Fount: Fe, 9.B9, 9.20. {((4,] Haa0s¥) o Fe{OH)
requires ¥e, 8.537., In another preperstion with 1 atomie
preporticn of irom for 1 mel, of the ¥aphtol found for
the product: Fe, 8.9, B.74. ¥N, 8.76. (0,.7.,0,M,)Fe{0H)
requires Pe, 8.56%; N, 8.55€,



The leke (C.5 g.) was boiled with concentrated
hydrcchloric acid 1 e conical flask fltted with 2 Hunsen
valve. After belling for about 10 minutes, the flask weas
cooled under a tep. The laks had decompossed to yield the
nitroso compound isnd fsriric’ chloride. The usuel anely-
tlcal tesis felled to glve indiestion of the presence of
ferrous iros im the la<:, the iron wes entirely present in
1ts tervalent stats.

Ferrie leke:;(I). The Naphtol A0 (Z.62)Yg.) of:the
was dissolved in boillpg micohol &nd 3 g. of sodium nitrite
dissolved In a small quentity of seter {1C c.c.) sdded
followed respectively by en sleshelle solution of ferrie
chloride eontalining 3 g. of the dihydrete, ens 1G c.c. of
slaclﬁl acetio'acié. The resction was cerried out on e
tolling water bath for one hour, ai the end of whieh 25
c.c. of diluts sulphurle acid (containing 2 c.e. of cone-
eentrated acld) wore mdded. 7The fine erystelline plates

of the deep green lake were collecied and washed with



500 ¢.c. of bolling water, and then with szmell quantities
¢f alecchol until the flltrates were distiinetly green. The
lake was dried at 100°-105°C. For the lske found: Fe,11.38,
11.363 N, 8.40. {J4,H29035%s)sle, requires e, 11.40;

B, 8.49%.

/
> &
- \
2 U=
Pl 9
a (9 wi®
N\ —
OO0
Co-Ee ocC:
N 3 E§ ﬁ
Ph -n N-Ph

Yerric leke (JT): The lake was prepared sxactly

like the prev&ous oue, bui one third stomic proportion of
iron was taken for 1 mol. of the Faphtol iS. Tha preci-
pitate was collected and washed with 500 c.c. of boiling
water and small gquantities of alecohol until the filtepstes
ren grett. ror the lake dried et 1lu(*«110°C, found:

Fe, 7.94, 8.06; N, 8.40. gc.,n,,,.n.),ige recuires

Fe, 7.88; N, 8.8%. It was seen that cven if only one

third atomic proportion of iron was taken for 1 mol. of
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the Naphtol the simple lake (C,,H, 04N,);Fe was not formed,
but instead (Ca,Has0sla)s 52 .

Ferric leke (I11): The NHaphtol AS (2.62 g.) in

preaence of nitrous seld wes condensed with lfon taken in
the form of ferrie fif? {(2.67 g.) solution in scldulated
waler (conteining 1 c.;: concentrated sulphurie seid).
The precipitate, which was a lively green became deceper
on further refluxing. At the end of 1 hour the reaction
was couplete., For the lake dried at 100°-110%C. found:
Fe, 10.00, 9.96; K, 8.81. (C,oH;y,0,8,), §§2 requires
Fe, 9.93; N, 8.70%.
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Chromium leke (I): The lske wes prepared in the

usual mapner, but the reaction was completad by finally
adding 10 e¢.c. of concentrated hydrochloric acid eand fur-
ther refluxing for 30 minutes, when a elear brownish red
solution resulted, from whi®h on filtering and keeping no
solids meparated at the end of 36 hours. Addition of
100 e.c. of water, however, produced a turbidity, and at
the end of 48 hours & bright brown precipitate had sepa-
rated which was collected and washed, first with & very
small quantity of alechcl, and next with 500 c.c. of wara
water. The lake (C.9 g.) was dried and anealysed. For
the lake dried at 100.°-11\,°C. foundé: Cr, 86.12, 6.82;

Ny, 8.39. {Caolly:04Ns)sCr requires Cr, 5.56; %, 9.09%. The

chromium leke was prepared as before, but instead of
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adding hydrochlorie¢ secid st the end, sectic aecid weas ;dded
and refluxed when the reddish precipitete rirst formed
slowly went into sclution. The filtered solution was
poured inteo 1 litre of dlastilled water when & reddish
brown preecipliste ssparated which was carefully’?ashed
successively with small gusntities of boilingzwtieohcl

apnd ether. For the dried produ;t on analysis found:

cr. 6:80; K, B.40. (Cg.ﬁ.,{),.‘;.),Cr r.Qﬂires or, 5.56;

K, 9.09%.
nl
QJT%
zg 2‘

"'O\C /0 N
Oj "°-©3

Chromium leke (II): Th« preparation was repested

with excess (more then 1 atomiec pioportion of chromium for
one mol. of the ¥aphtol AS) of chromium chloride. The lake
was precipitated by pouring the clear solution into & large
voluie of water. Foumnd Cr, 10.;3. 10.17. (CagHg 0K, ), Cr,

- requires Cr, 10.84%. Fdund in another preperation Cr, 11,13
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{CaoHea04lis)sCr, requires Cr, 10.64%.

N-Ph

4 =
2 \‘::
O\ 06\9

cOo.y go% ~
e

Ph-N n-Pk

troso derivative Raphtol 4S-GH: The Hephtol AS-0H

was purifisd as ususl. The nitroso derivetive was obtained
as in the case of Nephtol AS from an slecholie solution or
from a solution in scctone. For the nitroso derivative
prepared froz ecstome Tound: N, 7.62. For the product pre-
pared from aleohol found: N, 6.84. (,.H,,N,0, requires

B, 7.87f. The products so prepsred did not melt below 340°C,
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es of nitroso derivstive of Naphtol A8-GH:

Codelt lake: Naphtol AS-0R (1.63 g.) was dissolved
in 250 c.c. of bolling sleohol te which were added concen-
trated aqueous =olutions of cobslt sulphete {(0.94 z.) and
sodium nitrite (1 g.). 7To the resetion mass were added
10 c.¢., of glaciel acetic acld wher an intenss purpe colou-
ration developed. It was refluxed for 1 hour, and then
$ c.c. of concentrated hydrochloric seid ia“radded and it
was further rc(luxeci.a i;ours snd allowed to stand overnizht.
It was filtered wnphing_ the lake suceessively with boiling
water, alcohol end scetone in which -ﬁflaka wss soluble,
giving_ & purple ‘aolnuofn.‘ The lake was & <ull purple. For
the sir-dried product found: Co, 5.02, 5.45; K, 7.32.
(Casfiagliagly)s0b requires Co, 5.24; ¥, 7.45%.

N-O~

R.
~ _ | Ve
2 O\\agﬁil _ Y
ioﬂ ‘R: R =

, 5 — ! ¢o-NH

=Co-NH-
, Q “fﬁ

Hsc




Coprer leke: The Naphtol AS-CR (1/2 mol.) (1.83 g.)
was hetrested with 0,50 g. of copper scetste (1/4 atom) ino
presence of 1 g. of sodius nitrite and 20 c.c. of aseztiec
scid. The resultant bright reddiah-bfoin laske was drieé st
100%=110%C. and analysed. Found: Cu, 1l.11l; X, 6.48.
‘ch,.s—x,.ri.a,).c@j.cu(crz.ccc). requires Cu, 11.85; K, 6.847.
The prepsrstion was repested, teking for 1 mol. of Naphtel
AS-GH, 1 stom of Cu. Found for the leke Cu, 11l.44; N, 8.92%.

N o\
o. NH « N.0C:

2.

PP e M,J; o il
%},«W L ‘\% M -

Hickel lake: Nephtol AS-GR (1.090 g.) dwes econdensed

L

with C.397 g. of nickel chloride {elecoholic solution) in
presence of sodium (1.0 g.) nitrite and scetic acld (10 c¢.c.)
For the deep maroon lake on analysis found: Ni, 7.85» 7.72:

(Casfiaglalys) Nl requires XeNi, 7.63%.



iron lake: Nephtol iS5-Gi (1.090 g.) was condensed witgiz
0.883 g+ of ferrous smmonium sulphate solution containing
£ c.c. of concentrated sulphurie acid.axgag o.c. of acetic
acid and 1 g. of sodium mitrite. 4is the rcaction was very
sluggish, it was continued for 5 hours. For the sir dried
compound found: Fe, 5.03; N, 7.€1. (C,,H..a,&,),ye requires .
Fe, 4.87; ¥, 7.48%. The iron was wholly present in its

trivalent form.
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Lekes of the nitreoso cerivative of z-hydroxyed-
paphthole acid:

Cobeltous cobsltie lake: The Z-hydroxy-J-naphthole
acid {m.p. 217°C.) (3 g.) was dissolved in 200 e.c. of
bolling #6% alechol. 4 solution of sodium nitrite (3 &.)
in 20 ¢.c. of water was added, fcllowed by cobalt nitrete
(8 g.) in 50 c.c. of & mixture of 40 c.c. of aleohol end
10 c.c. of seetic scid. It was refluxed for 5 hours, and
10 e.c. of congsntrated hydrochlorice seié were added and
further refluxed for 1 hour. At the end of the period the
minute feryctalline plates (reddish brown) were collegted
end washed with bolling wster ( 1 litre). The wacshings
were a light orsnge colour. The lake was then washed with
a sumall guantity of alcchol (orange weshings) and drisd at
100°«110°C. when it became @& deep purpls. The product
retained 4 mols. of weter. For the substance found:Co,14.78
14.43; N, 4.13. Loss at 130°C., 8.54. C..H,0,K.288, as,0

8
requires Co, 14.63; N, 4.16; 1 1/28.0, 8,10%.

/N O\c,
===¢5;" 3 4&‘4<?
)

P
Co0Ce
=
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The leke geve a reddish brown solution with coneen-
trated salphuric‘;cid; vhich beceame strew yellow on dilution.
It wes very speringly scluble im boiling water (pale yellow),
In enmonies and dilute csustic sods it gseve & reddish orange
solution (dissolving completely). It was insoluble in ben-
zene, alecohol and acetone, but completely dissolved im pyri-
dine giving e reddish brown solution.

D;-gcrfi laeke: The leke was prepared in a similer
menner to the cobaltous cobaltie lake. The ferri salt
employed was the ferrie chloride. The olive-black minute
plates of the lake were ctllected and weshed and dried as
before. On drying the lake became dark drown. On analysls
found: Fe, 12.82; N, 3.70. Cy,040,%.258,51,0 requires

F' 12.20‘ N ‘.s".
' ’ N—O\ Fe
o’ 3 3 H O

doo Fe ’
3
The lske was insoluble in water and all common organic
solvents {benzene, solvent naphtha, chlorobenzene, acetylene
tetrechloride, chloroform, aleohol and scetone). It &is-
solved in ammonia glving & deep green solution, and elso in

dilute caustic soda and pyridine. %with concentrated sul-

phuric acid it gave a Ceep reddish brown colouration, on
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dilution gave a strew yellow solution.

s
Di-cupri lske: The lake was prepered exectly as in the

previous two case<s. The cupri salt chosen was the chloride.
Found for the lake: Cu, 18.44, 16.56, 16.97. C,,H,0,8,80,0
requires Cu, 16.44%.

tempt to prepere the nitroso derivative and its

e

lekes froam Naphtol derive rom a di ne :
HO

OH
L o oo
CO-NH

The nltroso derivetive was not formed. Found for

the pure Kaphtol N, 5.08. Cy4 Hg 0,4, requires X, 5,329,
The Naphtol hed altered 1ts cclour to pale marcen on
treating with nitrous scid in alccholie solution.  Found
for the dried product: N, 5.50. CaeligeQOy¥,y requires

N, 5.32f. The cobalt lake wes not lesksted: fwM

Attempt to prepare the nitroso éderivative of
Nephtol AS-5@: o*

S CO.NH-D OCH,
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The Kephtol pupified as usual by washing away the
soluble impurities and then preecipitating the XNsphtol from
a filtered solution of ceustlc sods by me=zns of carbon
dioxide was crystallised from nitrobenzene (greenlish yeliow
needles). The action of nitrous aeid did not produce the
pltroso compound when tried im the usual mspner. Found
for the prodnct‘N, 7.27. The Naphtol C,  H,,.0gNg,Xkrequires
N, 7.37%.

Attt t to prepare lskes of diketones:

iaphto -G A

Co. k- CORN Q—Q il
CHS 0.CH, LU

¢H
cm?> 3

The Hephtol AS«GC (1.5 g.) {softening at 199°C. and decom-
posing at 204°C.) was dissolved eompletely in 200 e.c. of
g8% slcohol. 3 O. of nickel chloride dissolved in aleohol
were added to the solution of the Naphtol AS-G and refluxed
for 6 hours. The mass was allowed to cool. The precipi-
tate which hed sepsrated on cooling was collected, washed
wl th weter and alcohol and dried at 100°-110°C. Found for
the dried product Ni, traces; K, 7.83. The Nephtol AS-C
requires N, 7.57%.
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Attempt to prepare the ironm lske of Naphtol AS-G:
The pure Naphtol AS-0 (3 g.) was dissolved in 350 ec.c., of

boiling absolute alechol to whieh was acddzé em aslcoholie
solution of ferric ehloride. There wes an Immedlate change
of colour of the rgecting solution. It gave e light purpls
eolouration. On refluxing for 4 hours, the mess was fll-
tered. On cooling a purple solid had deposited, which was
collected snd dried. It wes next dissolved in chloroform
and filtered off (0.6 g.). The riltrate brought to dryness
and digested with watii. tpﬁlresultant guamny product was
impure and contasined emounts of iron.

Attempt to pre ¢ lakes of the ¢ derived from

Xapht nd diazo benzene
o L
O.VH.PL

The dye wes erystallised from nitrobenzene [(m.p.238°C.)
from solvent naphthe (m.p. 236°C.). The dye (2 g.) was
partly luipendcd and dissolved in 300 c.c. of sleohol., 3 C.
of nickel ehloride dlssolved iz alcohol was sdded and
refluxed for 40 houra, A% the end of which the dye was
recovered unchanged (softening at 232°C., melting at 235°C.).
¥Found :¥i, traces only. '
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Copper leke was also not formed under similar condi-
ticns. 2 G. of the dye waswere dissolved in 350 c.c. of
glsciel acetic acid to which were added a solution of 2ég.
of cupric sectate in glacial seetic seid and refluxed for
8 hours, at the snd br which the dye was recovered unchau-
ged. |

Atten Lo prepare copper zndé chromium laskes of the

[ Haphtol AS-C and Fest Scerlet Ss=lt GO:
NHa
eL
3

The dye obtained from commercial Naphtol AS-G and
Fest Scarlet Salt GO was thoroughly washed with watsr.
2.5 0. of the finely ground dye were refluxed with 260 c.c.

/OAW,W '

of water for 1 hour, and to the alxbture was added a8 solu-
tion 2.9 g. of chromium =zcetate. The mass was refluxed
for § hours, =t the end of which, 1t was filtered and the
orangs yellow dys was carefully washed with holling water.

It was found to be free from chromium.
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A similar experiment was conducted to sse if ths
copper laske was formed, with negative result. Coupling
of the diszo snlt in presence of the metsl salts also digd
not give the lakes. The dye from Nephtol AiS-L0 and
diezotised Fast Red Bese Th alzo d1d not form & lake with

copper or chromium, XaL
FHa H.N
GH COHN el =
U-QNH co.cuz o -eOChe e
oy
Oc¢Hy

Atvtempt to prepsrc the irom derivstive of Nephtol 43:
) 43

fure Nephtol AS (2.62 g.) wes dissolved/250 e.c. of boillng

ebsolute eslcohol to which was sdded an slcoholie soclution
of 3 g. of ferriec chloride, when e deep purpe colouration
developed. It was refluxed for & hours and the boiling
solution flltereé off. Fine hexagonsl plates were deposi-
ted from the filltrate on cooling, which, on washing with
water, resinified. The dried gummy produet gzsve on anslysis
Fe, 2.61, 1.86%, which does not conform to emy ecmpound.

techin (scet deriv tive):

c”z. CH-OH
CHQOH

OH
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The substance (m.p. 195°«196°C.) (£ g.) was teken in
e round bottomed flask to which were added 10 c.c. of acetlc
enhydride and 10 drops or'dry pyridine snd fefluxed for
3 hours. The contents of the flask were then poured inte
jce-c0ld weter and the product thst séparated {2 g8.) was
collected and crystsllised from eleohol (fing needles). It
melted at 164°C.

pinitroso derivetive: Cateenin (1 g.) was dissolved

in 150 e.c. of water asad 1 g. of pure sodlum nitrite sdded
snd the mass refluxed. Fifteen minutes later, 5 c.c. of
glaclal scetic acid were added to the solution and then
refluxed for 1 hour, when the solution had profoundly
altered in colour {fra: pale straw to deep reddish brown).
However, the nitroso derivetive could not be isolated.

Nickel lske of the dinitroso derivetive of estechin:
Catechin (2.9C z.) was dissolved in 15C c.c. of boiling
weter. Sodlum nitrite (2.8C g.) in 25 c.c. of water was
added followed by 2.81 g. of mickel nitrate snd 10 c.c. of
glaclal =cetiec aeid. It was bolléd under reflux for 2.

small quantity of

hours. The brown lake was weshed with a/bolling water and
500 es. of cold water and dried at 100°-105°C., Tound:

Ri, 10.40, 10.803 N, 4.85, C,,H3540,81,9H,0 requires
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Ni, 10.33; N, 4.93%.

H oW
éL4v 2 c44C7 A
oo O-ou > 40>
Ni -0—N OH

2
Synthesis of iron oxlde piszments.,

Reduetion of nitrobenzene to sniline: “itrobenzene

(100 ge), water (60 c.c.) snd 357 hydpochloric secid (1& e.c.)
were taken in 8 500 c.c. 3-necked round bottomed Pyrex
flask. Thes mass was agltated by mesns of & mechaniecal
stirrer, passing through the bulb condenser. A themometer
to note the temperaturse of the resction mass wes introduced
through one neck. The mess was fheated up to 100°C. and

the flame removed. Through the other side neck the iron
filings were slowly edded, 1 g. &t & time. In the first
few minutes there was herdly any reesctionm, tskins plsca.
However, graduslly the reaction bullt up and the liquid

mass begen t0 boil. Addition of too largs e guantity of
iron resulted in undue frothing. Before adding & further
quastity of iron cere was takes to see that the iron already
added had becn completely aeted upen. The sddition of

120 g. of the irom filings occupied nearly 3 hours, the
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ligquid refluxing €1l the time. The resction wss complete
at the end of S nours, when the mass was transferred to
encther long nerrow necked round bottomed flask, and the
mass made slightly elkaline by addition of & few drops of
20f caustie sode. The mass waes then stesr-didsilled. The
oil thet distillzd over wes pale ysllow at first, but
became browner gradually. The yield of sniline was 80-857
in the various experiments. The oxlde sludge was 165 g.
end was & black, and very soft plgment.

25 G. each of this aniline sludge were fired in a ges
fired murfle at 400°, 600°, g00°, and—$6¢* and 1000°C.
respectively. The sludge wae taker in & larze silica dish
and spresd out inm e thin layer. It was kept ir the murfle
for 1 hour st the respective tempersturss. It was observed
that in the beginning the change im the shade of the pigment
was very rapld, it atteined & certsin perzsnent shade at
any particuler temperature after sbout s hour, and this
shade could not be further changed merely by keeping the
mess for & prolonged period at the same tempersture. ir
the tempereture were sltered, however, there was‘a distinet
chaenge of shade. The irom oxlde fired at 400°C. wes &
yeuwiah brown pigment econtaining 97.17 ferric oxlde,
that fired at 600°C. was 2 red pigment conteining $7.87 .
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ferric oxide, thet fired 2t 800°C., conteinin: 98.¥ ferric
oxide, and tinan{wgh: mt obtie “ined by firing the
sludge st 1000°C. Jeonteining 98 eﬁ ferric oxide. The
black oxide contained irom oxlde in the ferrous state slso.
But apperently it wes unaffected by atmospherie conditione.
The shades of the oxldes became deepcer the higher the
temperature of ignrnition, e.g. &t 600°C., the oxide wes &
red, while at 1C00*C., it was a deep maroon. The lower
the temperature of ignition, the softer waes the pigment,
while at higher temperatures it decidedly became gritty,
and wes diffiecultly rescted upon by potaszium bimlphn.e.-

nc_ enalysis of the oxides: The black was the only
oxide which contained iron im the ferrous stste aslso., A
weighed amount of it was digested with 1C e¢.¢. of hydro-
ehloriec scid (pure 35% scid) iz & smell conical flesk fitted
with a Bunsen valve, and kept on & bolling water bath.
“hen the sludge had completely gone into solution, the solu-
tion wes mede up to a known volume and aliquot portions
titrated with standard potassium dichromaste soluiion, using
ort.hophcmt.nrauno' ferrous cozmplex Aa indleator. The
blsck oxzide contained Pel, 13.1F and Fe,0,, 84.8%f. The
total iron oxide was estimated as follows. about 0.5 z.



of the iron oxlde, groumd well ir a glasg or agete wmortier,
was asccurastely welghed out ené taken in & 30 c.c. Pyrex test
tube, and 3.5 g. of pure potassium bisulphete were then
added to the test tube, which wes well ehaken. The test
tube was clamped and hested ?ently until the potmssium
bisulphate melted snd then graduslly inecressed the taz-
perature untll a eclesr szber coloured sclution resul ted.

The mass wes allowed to ecool, and on cooling the cake ecame
off on treating with cold water. 7The mass dissolved easily
in dlluts hydrochlorie acid. The solution was mede up to
desired volume snd the iron oxide was estimeted by titrsting
aliquot:. portions of the solution.

Tﬁe estimetion 4id not prove easy. 4in aliquot pore
tion of the solution wes reduced by stannous chloride
solution and the excess stannous chloride wes oxidised by =
solution of mercuric chloride. The resultent ferrous
solution did not give & satisfectory end point with pota=-
ssium dichromate using a solution of diphenylemine in con-
centrated sulphuric aseid as indicstor, nor were the results
encouraging when orthophenanthroline ferrous complex wal‘
used as the indlcetor. This complex indicator itselr

seemed to react with the tin or mercury selts. Zylene
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Cysnol FF was employed as an slternative indicastor, but it
did not improve mstters. Finelly standard ceric sulphste
solution was used &s the oxidant. With this reagent, sltho-
ugh orthophensnthroline ferrous complex yislded roor results
iylene Cyenol FF gave excellent results. #ith the $.015Y
ceric sulphate solution employed 1/2 drop of the resgent
W#towards the end point, changed the colour of the solution
from ysllowish gr:en to plnk. The end point was very sharp.
The ecolour of the solution towards the end point persisted
sufficiently long{at least 10 minutes), end then slowly
changed back to yellowish green.

ded on of p-nitrotoluene-Zesulphonic aeid: The .
p-aminotoluens~-Z-sulphonic acld was obSasined from the
nitro compound by reducing the nitro compound by metellic

¢H3QN.O> - CHBQ NH,

H 0, N OO

iron.

The compound (110 g.) was di-aolv%d in 60 c.c¢. Of water
and 100 e.c. of & dilute solution of hydrochlorie seid,
conteining 6.5 c.c. of (35§ hydrochloric ascié) were added
and the mass ncchnniealiy agltated in a 3-neckeé round

bottomed Pyrex flask. The mass was brought w0 100°-105°C.
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Iron fillings (B.D.H.) (84 g.) were added w0 the mass, =
little at a time. The resction proceeded smoothly, and
there was no frothing or foeming teking plsce at sny instent
ir the tempersture was not allowed to rise sbove 105°C.
In sbout 1 1/2 hours ell the iron filings were added and the
mass refluxed further for #i hours. At the%df thatihs
period the mass was filtered hot esnd the blesck sludge re-
peetedly broken up and digested with boiling water to
ensure maximum reeovery of the amine. The washings and
filtrates were concentrated to a smell bulk, and if nece-
ssary a few ¢.c. of concentrated hydrochloric scld added.
‘Yield of the emino compound (85 z.) 91¥. Yield of sludge
100 g.. | |

The sludge was lgnited at various temperstures, e.g.
40C*, 800®, 80GC® end 1000°C. reapoctivel;. The oxlde ob-
telned in the first instence wes red, the second slishtly
bluer in tone, while the third and fourth were deriéitoly
maroonsr. The black oxlde eontsined ::g. 6.6%; Fe,0,, 72.3%.
The oxide ignited at 400°C. gave gre,0,, 97.6%, at s00°C.
97.4%, at 800°C. 97.5f, and st 1000°C. 97.7%.
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The effect of sddition of sluminium, zine, mickel
and copper in the form of mstel or sslt on the plament:

Aluminium: The reduction was earried out as before,
but instead of teking 84 g. of iron filings, 80 g. of iron
filings and 8 g. of aluminium dust wers sdded. Yisld of
the amino compound 70 g. The sludge was lighter in colour
than without aluminium, but the pigzents were sll steel
gr:y of very slizhtly varying shedes. The black oxide
conteined Feo, 10.27f, but Fe,0, ounly 58.6%. The oxide
fired st 400°C. contained Fe,0, 79.7%, while that lznited
st 600°C. 83.7%. ‘

Zise: ztné dust (& g.) was substituted for sluminium
Qust. The sludge wes guite black and the oxides ignited
at 400°C. end 600°C, and 800°C, were respectively brownish
iod, brownish meroon and merocn. Yield of smino compound
070 g. Fe, 0, in plgments fired at 400°C. 81.4%; at 600°C.
82.1% and st 800°C. 83.67f. Blaek oxide, 76.9%.

Bickel: Nickel nitrete (20 g.) wemf sddsd to the
ritro comoound. There wes no ay;:x;aoiable differsnce in the
colour of the draduction sludgs. Yield of the smino com-
pound 73 g. The oxlde obtainmed by igniting the sludge et
800°C, contained Fe,0,,89.1%.

Copper: Copper sulphate {20 g.) wes added to the solu-



tion of ke nitro compound and the reduction carried out ss
wsual. The sludge wss substantially similser $n mature to
the one with irem only. Yield of amine compound 72 g.
Heduction in grg:tg§; of sodiuem chleride: The nitre
compound was reduced withoutl addlition of any hydrochloric
seld. Instead, however, sn eguivslent guentity of sodium
chloride was takern. The reduction went to completion,
The yleld of the smino produet and the neture of the "sludge'
of iron oxide were exactly similar. Yiecld of smine com-
pound 72 g. The sludge firod at 800°C. contained Fe,O,
98.67 end was a similar shade to the ploment obtelneé by
izniting the aludge obtained by reducing the nitro compound

by iron in presence of kydrochlerie secid.

Cement weter-proofins sgents:

" * C watler= ‘in mpound (Cement
Marketing Co., Znglend): A white, light, finely civided
pdvder rezeting strongly slkaline % phorolphthalein,
litmue snd Linstesdd mixed 1ndicatbr. Celelum wes present
in large quantity. The compound coniéined s considerasble
proportion of fisee lime, which was presezt s slaked lime.
The compound was subaitted to & guentitative inorgenie

anslysis as follows:



About 0.5 g. of the substance was sccurately weighed
and digested with coneentrated hydrochloric seid (5-10 c.c.).
On cooling the mass was diluted to 100 c.c. and & small
quantity of a fetty material which had ceked on the surfsce
was separated by flltration, on a filter psper of know ash.
The fllter paper was left in & desiceator for 48 hours at
the end of which it was incinerated and stronsly ignited to
give “insoludles(silica)®. From the filtrate sluminium snd
iron were separated as their hydroxides and estimated as
oxides, and calelum was estigated by titration of ths oxalate

ageinst standerd permengenate solution. Hasnessium end
\ "S0," were estimmted as ususl. The loss on ignition was
determined by strongly igalting the substance in & gas fired
mulfle (1100°C.) and the molsture was estinzetad by distil-
ling it in presenee of an entralner.

The fatty material which sepesrated on treating with
hydrochlorie #cid was qualitatively tested and was ro'uud
net to contaln nitrogen, sulphur and the halogens. It went
in solution In & dllute sodium bicarbonmate solutlon and gave
a titre with caustlie sods using phenolphthaleln as indice-
tor. It was therefore ab mcld. It éld not dacoloixriu an
aguesous perasnzanate solution, bromine water also wes not

decolourised. It burnt completaly, leaving no residue. It
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was insoluble in seter eoither in the e¢old or boliling. It
maltezd at sbout 80°C., The psreentese of fatty matter was
determined by taking 10 g. of the water-proofing compound
and treating it with 50 c.c. of concentirated hydrochloriec
acld in 150 e.c. of water, end refluxing the mixture after
the first reeoticn with evolution of large quantity of hest
had. subsided, for about ac hour. The mess was left undls-
turbed overnlaght, and ether extracted. The ether sxtrsct
was welghed in & small besker. The exiract was psls brown.
The ether extract was dried amd dissolved in bolling aleo-
hol apé was refluxed with sddition of charecosl, and ecry-
stallised out of alecohol. The resulting crystals were pure
white and hadf & fatty odour. '

The compound gsve Cald, 64.38, Al,0, + Fe,0,, 1.45;
"5G;%, 0.79; “olsture, 1.7. Total loss on ignitlon, 32.287.
FPercentage of fatty aeid, 13.07.

Ths w.pe of the.ﬂgizz_crystallised faity acid was
65°«68°C. (pelmitic 62°C., stearic 69°C.). m.p. of lead
salt 118°C, Wixed m.p. of lead salt l0¥°=110°C..

doleculer welght by slkell titration 317{stearic acld
284). Molecular weight of the acid by silver salt method
28%. Therefore the fstty acid in “"Ompermo” is & commerciel

stzaric acid.
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'Pudlo; water-proofing compound: This wse slsc a

light, pure white, finely divided powder reacting strongly
alkaline to phenolphthalein. W%hen acidified with fairly
concentrated hydrochlorie seid (1l:1), it yleldsd & fattry
meterial which floated on the surfsee. Found for the
compound Silies, ©.31%, Al.0, ¢ Fe,0,, 0.14%, Ca(CH),,
78.88; Mgl traces; fatfy acids, 22%; loss on ignition
37.16%.

The flatty material was quelitatively tested end gave
nezative results for nitrogen, sulphur and helogens. It
was soluble in scdium bicerbomste solution, was not affec-
ted by mqueous psrmangsnate solution or by bromine water,
end wes ipscluble in celd or bolling weter. The fatty
matter was therefore e fatty acid. It was erystellised fron
alechol (charcosl) twice and zave snow white crystals
melting inderiritely 56-63°C. N.p. of lead salt 110°=-111°C.
¥ixed m.p. of lesd zalt of & pure specimen of stearic acid
and the lend sali 107°C. keen mol., welght by slksli titra-
tiocn 296. chﬁ wmol. weight by silver selt method 291.

Henee the fatty matier was & comuercisl stearic seid.

iigh pressure psrmesbility apperatus: tpe apparatus

is self explanstory. It consists of a bresw cup ending in






An apperatus for the determination of permesbility:

- Alr bukble
- Pressure bottle

- Compracsed air cylinder

A

B

¢

@ - Pressure geuge
¥ - Menometer

R

- Rubber washers
5 « Cement sample

;- High pressure valves
Te

- « Brass union

Vq - Quick release valve
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g upion which holds the cement sanple betwesn rubber
vashers. 1he cement sample itself is prepared in the form
of @ dise, 1 1/2" in dlemeter amd 3/16* thick. To the cup
is sscured = coyper ceplilary with & high press valve bloek
which connects it respectively to the prsssure bottls,

gulck relcaaé valve and ths manometer. The menometer is a
stout gluss capiliary sealed at one end oend connocted to
the high press vaive by meshs of a glass-metal joint. A
small length of the glass tube is filled with air, and this
alr column advances or regedes on the scale ané is call- '
brated to indicete variations in pressure within the systen
when tae vaslve T wes closed., The pressure bottle is of
mild steel end can easily withstand pressurses uptc 14 atmos-
pheres that were employed for testing purposes.

Workice: The thin eircular (3/16°)thick) cement test
plece could under specific conditions is kept in the union.
The quick relesse valve is conueected to a vecuum pump and
the union exhsusteé. The quick release valve 1is closed and
the air eylinder wvalve opened and the water released under
press into the union. Now the press of the water is
noted {(geuge reading). The union is disconnectad from the
pressure botile by means oiﬁgigh pressure vvl;e. The eir

eolumn sdvences steadily and affords a very sensitive



instrumenrt for the messurement of water pergolating shrduah
the test piece. The permeability of water wilk be propor-
tionsl to the manometer readiné. The voluze of water forced
tbhrough the test plece will be proportiomal to the drop in
pressure and the mencmeter reudlng‘.‘

The volume of water forced through the test plece will
reduce the totel volume of water in the system, and conse-
quently will reduce the pressure. V, the totel volume of
water is directly proportional to the pressure. When the
volume decreases the pressure proportionately fells, The

manome ter reading ineresses inversely:

vX pX % or V= % where X is a counstant. When
some weter has percoleted through the test plece, the
mapome ter roaﬂing-‘dll have incressed to say L.. Then

v-% e Y -%‘ whence %‘ = _12_’-

L.
Both L and Y, are know and V the original volume is &
constant which can be measured. ﬁenca the volume of water
pereol ated can bev known. The tempermture end humidity cen
be both found and conmtrollad.

There 1s, however, an addéitionsl sespect of the problem
which heas to be carefully notsd. All test pleces have only



(8
@9

one eﬁrfs»ce ir coatget with water, the other similar surface
beins away from it. BSolh these surfaces wlll offer a grea-
ter resistance tc the pessags of water than the maln body
of the test plece. This 1z partlally due to the fact that
these surfsezs ars in costact with%ézmosphere and the free
lime on the surface is nsutralised by c¢asrbon dioxlde of the
atmosphare and hence a more impermesbles membranse of cement
will De formed on the exteriocr. In additlion, however,
carefully we might prepore the test-pleces, & smsll per
cent of the smaller particles of cement will find thelr way
out and fill up the surfece voids better than the volds in
the interior. The surfsce will show & "skim effect™ and
errors due it ithis can te eliminated by carefully grinding
swey & L:ir section off the surfsces.

No resdings on the apparatus could be taken for lack
cf time.
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Regarding the informetion recuired sccording to
0. 215K Handbook, University of Bombay), I beg to state
thaet the sources from which informetion hes been derived
and references tc the literature of the subject, onm whieh
the prbscnt work is besed, have be:n mentioned in the
introductory pert of the thesis. Genersl #uidance has besn
received from Dr. K. Venkataraman, D.Sc.{Manc.), F.I.C.,
Ae¥eT.Chem.E., Mody Professor of Chemicsl Techroleagy and
Head of the Department of Chemicel Technology, The Uni-
versity, Bombsy. I take this opporitunity of expressing
my deep sense of gratitude to him for his inspiricg
guidance throughout. 7T am elso grateful tc Dr. G. P.
Kene for the help given to me in connection with "Water-

proof cemsnts”,

%/MNLWYW - = / N
University Teacher Candidate



