
AccoicX~ng to tlic ~inpoit  figures given 111 the Indian Sea Borne 
and Ti aclc Joul n:d, Incl~a imported 4189 cwt ,of glycenne (price 
Rs 197520) 111 the yc,u 1 $38 Thts hgure lndxcates only the glycerine 
used as such, c y. 111 p l ~ m n w x t i ~ a l  and tolle.1: purposes Glycerme 
IS used cxtcnslvcly in the iz~~~nufactwe of expIosives, as a moisten- 
mg and swectcn~ng agent for tobacco industry, and as an ant~freeze 
agent for autonzob~le r,~diaioi s In the publ~caiion of the Amerlcar 
Cheinical Soc~cty Moizogi aph sclies (1928) on glycerme, lt IS describec 
that the wo~lcl co i~~un~pt ion  of glycertize f o ~  explosives is 80 indl~or 
pouncls, foi iob :~~co  ~tlclustiy 25 inillron pounds, and for antlfreezc 
machines 13 inillion Ibs 

Here below 1s gtven a llst of the products of every day use 11 

the lnanufacture of mrhich glycerine forms one of the chief ingredi 
ents Tooth paste, toilet soap, toilet cream, water colou~ paints 
antlphlog~st~nes, photog aphy, lead cement, pharmaceuhcals, llydrauli 
jack, wmes of all IZIII~S, confectionary, Imolmm, glycerine glue, solven 
f01 aniline dyes, solvents for perfumes, coidials, textlle, leather indur 
try, p q e l  mdnstl y, lubr~cants, rubber goods, preservatrves, plast~c: 
dupl~catlng ~ompounds,  mks, liquid soap, pr~nters roll, gas meter, ha 
lnanufacture, syntl~etic 1 esms 

TO give some fmther idea about the vaned kmds of uses c 
glycerine, a 11st of chemicals deiived from it 1s given below glycer: 



esters of phosphoric, borlc, tartal lc, SUCCIIUC, maltc , tnale~c, fumanc, 
c~tllc, butyric, acetic, and foi m ~ c  actcls , ethers of glycet ine (e.g , 
methyl, ethyl, naplithyl, dixylyl, phenyl) , glycerine-mono-chlo~ol~~d- 
line , glycerol-cl~chlorol~yd~me , ep~cl~lorol~yclt me , ally1 a l~ohol  , stall- 
ing inaterlal for synthesis of q~molme  compounds , glycerol-p-aceiyl 
sulphonate , acroletn , 1 3-bntylene glycol, etc , and are used as 
explosxves, gelat~nlzing agents, leather industry, textlle, dyeing, dye- 
stufis, ceramlc mdustly, as solvent for cleco~atlng colours, tn electric 
coatmg composrt~ons, solvents, cell~xlose pioclucts, cellulose product 
plast~c~zer, soap substttutes, wetting agents, syntllctic perfumes, 
metalltc collotds, potsonous gas PI epal atlons, clls~nlectants 

THE QUANTITY OF SOAP PRODUCED AND 11-IE CORRESPONDING 
AMOUNT O F  SO~P-LYE A V A I L ~ L E  ANNUALLY I N  INDIA 

WHICH COULD BE UTILISED F O R  

GLYCERINE MANUFACTURE 

If the soap molecule 1s ~egaiclecl r ougldy as C,,H,,COONa, and 
on the bass  that 1 molecule of glycer~ne C,H,(OH), corresponds to 
3 molecules of soap, for the prodrlction of evely 10 pal ts of soap there 
sho~lld be l~berated one p a t  of glycellne The total soap procluctron 
m India (accordmg to a report publlshecl 111 &ndu dated 15th April 
1941) 1s about 75,000 tons pex year Allowmg 15 per cent as rnois- 
ture  ont tent of the soap, the wetght of the dry soap should be 68,750 
tons accordmg to wh~ch 6375 tons of glycerme lherated in the process 
of soap-making, worth about Rs 71,00,000 calculating at the rate of 
Rs 56/- per cwt A IS being wasted. 

Soap-lye as it comes from the soap factor~es loolrs veiy dlrty 
and contms v m o u s  ~ m p u n t ~ e s ,  such as, dissolved and ui~d~ssolved 
soaps, unsaponifiables, products of rancid~ty, albu~ninus matters, 
salts, excess of allral~, etc The Eollowlng opelatlons were carrled 
out to recover glycerme ftom the soap-lye proculed from Mysot e 
Government Soap Factory contamng, as analys~s showed, about 7 45 

' I t  m to be noted that the letall prxe of glycerme 1s about Rc I/- pel lb 



1 of g l y ~ e r m e  (.I) Clarification-col~vers~on of soap-lye into a 
ttablc fot concen t r .~ t~o~~ ,  (h) concentrat~on of the lye to crude 
ie by reinoval of water In vacuum evaporatois, and the 
leous  emo oval of salt and other lnorganlc matters, (c) d~stlll- 
f the crude glycerlne wlth super heated steam, (d) final 
tlon and concentrat~on gmng rlse to pale straw coloured 
le BI-clrst~lled glycerrne was obtamed by repeatmg the last 
:I atlons (uzx , c and d) each once 

EXPERIMENTAL 
Two sanlples of soap-lye were obtamed from Mysore Govern- 
joap Factory and analysed for i t s  glycerlne content, by both 
m t e  oxldatlon method (Glycerol and the Glycols, Lawne, 
) as wcll as by the acetln method (Glycerol and the Glycols, 
h ,  p 241) FoIIowlng are the percentages of gIycerine as 
:d from two samples of deep yellow duty looklng alkalme 
on analys~s 

o I sample-D~chromate method 7 3871 and 7 3942 pel cent 
Acetm method 7 4208 a i d  7 4010 ,, 

o I1 sample-D~chlomate method 7 2301 and 7 2875 ,, 
Acetin method 73102and 73003 ,, 

IC gramtles of the above two samples weie found to be 1 10 
099, respectlvely, Refractive mdices were found to be 1 3 7  
3695 respectlvely, at 30°C 

The Zaborato~ y experamant -2000 G of the lye on treatment 
tal wlth commercial hydlochlor~c acld and alum, followed by 
Lon gave 1980 g of a clear solut~on, whlch was then evaporatecl 
- vacuum, y~eldlng crude glycerlne (182 g) ,  the werght of the 
ated salt bemg 180 g The crude glyceime on analysls WAS 

1 to contam 75 per cent of glycerine. 

182 G of 75 per cent crude glycer~ne on bemg subjected to 
lat~on w ~ t h  super-heated steam at about 180" gave 195 g of 
:r cent glycerine, the dark brownlsh resldue welghed 14 g 

About 2 0 g of anlmal charcoal was added to 195 g of 67 



pel cent glycerine and the mrxtul e heated undet s l ~ i ~ l n g  ,lt 100" fol 

about 24 hours The deal filtered solut~on concent~atec~ to 98 5 
per cent pure glycermc (124 g ) at 100' undcr leclucecl picssure 
Thrs amounts to 6 2 pel cent of glycerine, on the weight of the 
soap4 ye 

SEMI-LARGE SCALE EXPERIMENTS 

(a)  PreZznzzna?y t?eatfize?zC -200 lbs of the lye from the 
factory was first allowed to settle m a lead lmecl wooden tank and thc 
suspencled matters filteled off, inade just aclcllc by conmercial hydro- 
chloric acd ,  whereby all the dissolved and uncl~ssolvecl soaps get 
broken u p ,  then 1 Ib (0 5%) alum was adclecl to thc lyc and tholoz~gh- 
ly ag~tated for a long t m e ,  whereby all the f l  ee fatty m d s  settled 
dowu as alumrna soap together ttlt11 the albunlmus Ltacl mucllegcilus 
mattels The lye was then filteied th~ough i i l te~ pless, made sllgl~tly 
allraline and agam filtered, when a clear whlte Iiqulcl (1 '36 Ibs ) was 
obtained 

(b)  Concent~atzon -The next operation consists in the concen- 
tration of the tieated lye to crude glycei me  the^ e alc v;irlous types 
of evaporatol s which a1 e used lor this pm pose, but we adopted the 
following pl ocedurc with satlsfdctory results 1 '36 pouncls of the 
treated lye was concentr&d 111 an open steam jncketted cvG~poldor 
of about 40 gallons capacxty, with a salt catchmg alrangcment a t  the 
bottom After the lye had been concent~ated fol some tlme, the 
salts began to sepaiate out, which was removed bom tlme to t m e  
When the glyceriilc content comes to about 50 pel cent the rate of 
evaporation became very slow The I ~ q u ~ d ,  at this stage, was trans- 
ferred to a steam jacketted still of 25 gallons capacity and flttcd with 
a vacuum and salt catching a n  angenlent The glycei me was concen- 
trated to about 75 pel cent strength 111 th15 still, the resultmg 
glycellne (19 lbs.) (sp gr 1 2 9 8 ,  reflactlve Index 144705 at 30°C) 
bexng daik blown 111 colour and sweet m taste The salts separated 
(17 Ibs) can be used agam for 'cuttmg' the soaps 111 the soap kettles 

( c )  fluper-heated steam dzstzllatzon -This is the most clifficult 
operatloll in the whole selies of opeiatlons mvolved rn the manu- 



SUPER HEATED STERM DISlILLRIION OF CLYCERINI: 

1 Super heater 

2 Dlstlllatlon still with oil bath 

3 Glycerme receiver 

4 Condenser 

5 Sweet water receiver 
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me, the 98 5 per cent pale straw colourecl glyceiine W C L ~  once nlolc 
distillecl and concelltrated unclc~ vacuum , t h s  011 atlc\lysls showecl 
glyce~me content, 99 6 p a  cent , sp gl I 261 , lef lcl~l ivc mdex, 
1 968 at 30" 

Cluck glycerme (75 4 "/o of 40 lhs pet hdch Etoln the Tala 
011 Mills Co , Ltd , Tatapuram, on being subjectec1 to the supelheated 
steam dist11IaCion in our plant ylelded 67 pel cent g ly~eiule  (42 25 
lbs ), wli~ch on clarifxatioil wlth animal ~ 1 1 ~ ~ 1  ~ o a l  and ~ o n c c n t ~  ation 
yielded glycerme (26 5 lbs) of 98 5 per cent sttength 

In the followmg table ale glven the per ccnt<ges 01 glycc~lne 
at cliffel ent stages, with the11 specllic gl avlties, ref1 actlve lnclices m c l  
ash contents 

D~lute pul t: glyce~ me (just 
after super-hcated steam 
dl~tlll~it1011) 

Pure pale stlaw colou~ 
glycerine 

/ Chemically pure glycerine I 

Standard pale straw coloul 
glyce~ine 

Yycel ine 
Content 

7 38712 

75 4% 

67 0% 

9805% 

99 6% 

99 5- 
100% 

98 5% 

-- - -  
Ash 

>ontent 

0 150% 

0 02107 

CONCLUSION 

Soap-lyc contaiimg about 6,375 tons of glycerine is liberated 
allnually in lnclla m its soap factories about 1000 xn number Amongst 
the Incl~ail soap factories tl-reie a1 e many in which soap IS manufactur- 
e d  i t1  lather small quantities, and it is not possible for then1 to 



pm chase from abroad and install elaborate glycerine recovery plants 
The capacity of the semi-large scale plant (production capacity 10 Ibs 
of 67% glycerine per hour) that has been used here to1 our operations 
can be used as such, and the unlts may be inult~plled in number as 
requiied,  and i f  necessary, the plants can be conveniently enlarged 
and the experimental condit~ons modified in such a way that the yield 
can be raised from 10 lbs to 20 Ibs , wrthout involving very much of 
technical intr~cacies in the operations and great engineering ski11 

Wiihout claiming to be too accarate, it can be said, however, 
that the cost of makmg all the i~ecessary equipments and appliances 
(Eoi the production of about 70 Ibs of pure glycerine per day) may 
not exceed Rs 1,000/- There is no doubt whatsoever that the cost 
of production of glycerine by such small scale plants wrll be inuch 
lower than the market price Anothe~ very important factor in favour 
of the small unit plants will be that any money spent In constructing 
them will be retained in India 

Our thanks are due to the Mysoie Government Soap Factory, 
Bangalore, for kindly supplying the soap-lye, and to the Tata 011 Mdls 
Co , Ltcl , Tatapurain, for kindly supplying the crude glycerine for 
this investigation 
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