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A o e ——— ————— ——— L _—— e S

by 4.F. Babry, B.3o., M.3¢., Chemist, 3té.Flnancidre et
Indaatriellc d'EQypte 2 R O 8
Fabruery 1951

sl s

INTRCDUCTION TO EGYPTTAN SIBAIYA PHOSPHATES.

A several years' practlce in the gcldulation of Egyptisn
S1baiye phoaphates Indioates That in the same district, Sibeiysa,
exlst two types of the mineral phosphorite, wnloh belong to two
different mines., These two types, although not ao dlatant from
aach other, possess different payeicsl and chemical charactar-
igtias. For the prescnt investligoticon a ground sample of cuach
type has been nrepored, the degrece of Tinsness of which being
lower than tho ususl proctice. Portlons of these somplcs wora
romovod seperctely w more finely ground 8o that {rom thu twe

“typos-doslgnated ns 4 ond B, 2omples A3 and Bl with coarscr
avaernge partliclo aize nnd samploe A2 ond Bz with roducod particle
alzc were prepercd. The aamples from the two types have beocn
chosen from tho seme grads which 1s used in acldulotion in Egypt.
Tho ronge of particle algo of eeph somplae hos haen detarminu%%&j"
gorvoning a welghed portion through n sultoible serlea of standhrd

‘2loveg of knovn aperturce siges. Results of screening are found °
In %ebles 1mnd 2,

inglysla has been corplsd out on the two typea for tha..
.contants of phosphato and cther inportant ingredionts. Rosults
ero found 1n toble 3.

T.LBLE 1.
Maxdimum particla FPoroont of samglo Ferocont of asmple
aizo - microna A1 By
Moro then 330 5.4 4.1
330G 12.2 9.4
180 8.7 7.7
Liz 6.6 2714
75 47.0 5144
TOTAL 99,9 100.0
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TABLE 2. .,
Mpximum partiols Percent of sample . Percent of sampls
" alze - mlorond Az . . Bs
More then 180 3.7 2.1
180 H.2 4.2
142 5.1 4ol
118 16,7 i7.5
15 £9.3 TL.9
TOTAL 100.0 99.49
TABLI 3.
INGREDIENTS % In Phouplate A. % In Phospuate B.
Water acluble oortion
woildture 1234 0,56
Chloride as NeCl 0.45 Q.07
Sulphato wd Cally 1.67 0.33
Aeld aoluble portion
Tricaleiun phoabhate  64.G7 _ . 65.98
Calecium Cazrbonete . 11.26 8.53
Calclun fluoride 217 3.12
Pe arnd Al oxddes 2.18 3.71
Insolubls portion 6.56 : 10,76

—— e i b

——ra a rwia mt e i

It con be azen that,although the two typee are of about the apme
pheaphate content, yat they differ s regarda all othar ingrcdients,
tha difference being oo considecrablo that & 9ingle dngredient may be
gufficleont to diffsrentiato between the two typaea.

Tn the water soluble portion, the chlorilde determination has been
carriad out by Mohr's method, the sulphcote by the ordinary varium
aulphetc me thod (13). Censildering the aold agceluble portion the phis -
phate has beon deternined by the rocently developed method of Kassnaor,
Kmmmer and Ozlor (5), the carbonate by the commonly used wethod of
ncld decompasition and nbeorption of CCn evolved with soda lime (12),
the culolum fluordide by the wmoethod of Borgelino, luproved by J.1.
doffmon end GLE.FP. Lundell (4) and thne iron ond elundnium ns oxldos
after provious precipitetion ns phosphntcsand removol of phosphote.

The inscluble portion hos beon determired by the uethod mon-
tioned by Darton (2) gy wsod by most Florida phosplinte chomiats,

ACIDULATION OF SIHPLZ 3UPTEMIOZPIATE

The complicnted repctions tnking placo in the process of aci-
dulation,which may bo thoupht a simple mixing cporation, are nuwiorons
and oannsither be aseunaed to toke ploce to conplotion nor to s
cortedn extent under the verious conditions of different plents and
countries.

Following recent studies (7) separate procesass roprasentsd by
chenical oquatlons oan bs gsgumod to raeprosent, approwxiactely, those
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teking place in tho acldulction procesa. An atteupt to relato the
superpaosphate produced %0 the phosphats rock udeu 18 found im
Sohucht's results (3), who opleuleted the woight of oupsrphosphate
Sroduced by nultiplying the wolght of phoophote rack used by the
ratio, :
Totnl Ppls in phosphato / Total Pp05 in supsrphosphuts.

Thus wl/W = X /X1 wicre w = welzht o% phosphcto rock, X =
% Po05 in rock, wy = welght of superphosphote produced, and X1 =
% total PpOs in superphoaphote. Thls goneral formula con be applied
- ungor oll conditliona.

T+ can finclly be asatcd thod from ‘the nixing procend, which ia
always aocompunicd with load in welght dus to gvolution of geaos and
water vapour, rcsults on aguilabrium Aalxturs botwoen difforaent phozes
and ingroedients. 4 llould phase 1a represcnted by @ aplution of
phosphoric acld in water aoturatoed with nonocnlciwa phosphate and
containing othersolublo winor ingredlenta. The aplid phase nolnly
1nciudes coleium sulphate, ulfferent forma of caleiuwm phosphates,
insoluble meterinl and other minor ingredienta.

Fguilibriun: Woigturo — Free Puoaphoric Acid - ‘iator aplubla Polr -

from the industrinl point of viow, 1t mny be 110re gonveniont to
conelder among the above montioned ingrodicnte tho water and phoa-
phatic material. Thuo, o superphosphate aaupls ney be rogonrded as &
aystoem inoluding tho squilibrivn: Hoisture - Proe phosphorie acid-
Weter solubls Po05 —~ Total Po05. The fnctors affeeting thia equil-
librium are olonssified by the author as:

1., Pactors holonglng 1o phosphate rock.
5, Frotora bolonging %o gulphuric acid.
3. PFrctors due to exferncl conditiona.

©o TPoetora beionging to phosphote rock are: the typs of rock cnd

the finensas of grinding. . The type of rock inoludes 1ta compoasition,
herdnesa, ote., cte. For exnaple, the iron cnd nluainium oxides nro
conaldared ng objoctionable in;redients if present in high proportions
in the rook, while sows cuthoritles cladm to obtain good resulis

nsing rocks with high lron ond -lvminin contents (17). The fine
grinding of rock 18 getiarnlly conaidered o good proctice in auper-
phospite pnenufacture (15) .

Fretora belonging to sulphurio ceid include ite concentrotlon
cnd tonpernture, whlch are considored s separate probleus Ior onch
1ndividunl plent, depending onh ito specific conditions. Tha gquontity
of moid epplted o o cortoin gunntity of rook, comes in the wodt
1unportant ploce anong other foetors. The bhazad on whilclhh the guontlty
o oeild to be opplisd has To be predetormined for o certain rock,

Are not 80 acowrnte as $o pe applied O a1l types of rock (6), (10) .

Reoently Shoeld, +ight nnd Spuchelll (11) made ~n lnportont
contrivution to the study of "REoclk-noid roticiin suparphosphnte
- penufneture”. They studied the affoeet of quontity of nold of certeln
concentrotion npplisd To o fixed guantlty of phospaste rock, upon
the percentoge sonversion to ~vailcble Pals. The nornogroplis,
dovelopad by ths suthors, 11lustrit e this relotlon and the relrtion
betwoern the peroontage nconveraion cnd the availebla and totcl FoO
contente in supsrphosphate, both in conbination with rock oompaai%ion
in terma of 1t3 FPoG5 and 'CO contonts only. A9 the citrote golubility
1a thoe meazsure of cvallability in the Inited 3tetes, the outhors!
study has boon confined to the ngyailable" PzOs. They found thnb
there oxlota an optimun rock-acid ratio at which the noterial oost
per unit availcoble Po0s5 1e ninimun.

‘Do the cxbernal foctors belong the ageing and weother - con-
ditlone during oceing. 2ooc phoncuens due to the ngeing faotor have
been oited (8? end (16). Considering the equilibriuvu undsr atudy,
it cen be stoted that this sguilibriun 1g unstoble in fresih super-

P L
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bhosphata, and that inportont changos teka place in 1its ingredlents
enoageling, wihich were found to be affocted by the preveiling woesthor
conditlons during the egalng poriod. '

PACTORS STUDIZD IN THE PRESENT wORK.

_ Study on the acidulation of phesphute 4 began by first fixing
‘the factars belenpging to phoaphate roeclk, 1.0., by walng the Souaple
41. The concentration of £01d wos.olso kept constont throughout
-and @c wna its tonperatura whioh egread with the roow temparnture.

Coneentration of neid Ho304 68.94 %
Specifie gravity st 20°7C 1.6020

The seidulaticn involves the preporation of loboratory Suporphosphitc
acapied, using for ecch Bomple 200 groms of the ground rock pnd the
Geslred welght of the abovae ceid.,  After well Lixdng,the thickened
Less wns kept in the eleetris over b 10590 for one nour, aftor which
1t wns gurntitatively dischargoed, kept for 3 days, walghed, monpled
ond enolysad for moisture, frec acldity, woter solublo P Oz and total
Po0s5: - Tha principal faetor,which ia tho quontlty of acid Per 200
gros rock, has been studied by the praparatlion of suparphosphote

C o Anaphes contoining inerecesing quantitics of acld, eaorrying out their

Lnndyals for the Tiguros of tho sgquilibriun cftor thrae aoys, tha
roon tenperature during this period belng reoocrded in Geytine. Tha
aguilibrium Curves have boen developed frou figures caloulatced on

8 UIy bosis in ordor that snuplee be conpnred on the same basis of
weoiature 0,04, : ' '

The effuect of ageing on the steondy stato @gullibriun has been
atudled by leaving tha Seiples in their coptrincrs for 30 Gnys and
re-onclysing thaw for noigture, frec cclélity and water Seluble Ppls.

Study of the cffeot of toilperature during cpeling hoa besen i
by enrrying out for each rock Bouple & gorles of aoliulctions in
tho winter secaon and anothor serlod during the suuner gopaon, the
roon tcnperaturs bolng recordsd in coch oose,

The effect of rsduction of the perticle sizc has beon studied by
soking the same series of suwuper ond wintoer aoidulations, for sriaples
4] end Ao with coorsur cnd raduced poerticles rospectively.

ALY T3 OF,SUIEHPHO&PHLTQ

: The free acldity dotermination hins becon crrricd out by titr-tion
0T tho firat hydrosen of phosphioric zeld in tho water moluble golution
Witl stwndrrd nlkeli, using tethyl oronge as indiootor. Conmidering

the wotar aslublo mné totrl Pg05, they hovs been dotor-iined by theo
applicatlion of tho recontly developod wothol by Kocasner, Eroomoer ond
Ozier (5). In tho detoruinstdorn of woter Joluble Polg asvernl pro-
¢cedures ~re wentlonod in litaratura (1), (13), (20). 121).  ap S
portent phencienon has beon not with by the ~uthor in tha preparation
6f wrter solubla sclution. I+ 14 o onoral belict thot tho turbidity
Whiclr cppears in this aclution after filtration ropragcents o hydro-
lytic deconpoaition of moncenlolwn . phosplicte.  Tho author, hovevor,
trevting superphosphatae 3raplas, eontuining increraing mmounts of

Trec neldity, found th-t tho aLount of furbidity ineronsos with the
inerorac in the freo nelldity of guperphosaphnto,. At the asuo tino,
the tilc nftur which the burbidity apposred, weo found to bo inverzo-
1y proportional to the froc neil sonteont. Tnese plicnoncna appoarod
90 wnarkodly thet in cesc of Lilgh acid containing aanples, Turbidity
took plrce aponvanoourly, whila in the elenr fiftratu obtulngd fron
low neld, contalning snnples, o 51ight turbidity appeoarsd of ter
soveral hours. Ik cades whisro thia turbldity represents o hyirolytie
daconpoaition 11 uny bo expocted that on increnas in the freo acddity
of suporphosphct 0 will decremse +tha naount of turbidity, '1.0., retard
the hydrolysla. a3 tho reveras ans booan procticoed,this lsd us to bhe—

liove thot this turbidity Hay reprodent something other thon hydrolysis,

T
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winlch mey be a peptieing aotion of phosphorie mceld upon diceleium
phoaphat e. (3ee Apnendix - Craph No. 1.)

ACTIDULATICN OF SANMPLE A7

desults of thae eoffect of guantity of scid upon the time of
thilakening of the neas are found in Teble 4 and gre raphiauliﬁ G-
presented in Graph No. 1. The erproximate tiue of thickening haa
beon recorded fron the beginning of dxing T11l the Lesc asswued a
gtate which was thick enough to prevonit further frothlng.

TABLE 4.
sawples No. Quantity of ncild Lsoprox. tine of thickening in ninutes
Zra ., éampla L1 @150C. Saomple An @ 149C

1 150 3 1.5
2 160 4.5 2.5
3 170 ' & 3.5
4 180 7 5

5 1590 8.5 6.5

The effect of reduction of wvarticlo sige upon the curve of time
of thiokening can . bo cleurly seen, the curve of ammple Ao belng at a
lower position thon thot of A7

Tne results of acidulation of suuple Al at 14-15.59C room tomp-
rature are found in Toble 5., Thoe effeot of the gaantity of acid

upon the percentape nmeisture retnined by superphosphate 1s 1llus-
trated in Graph No.2, which reprczente thw sories of noiszture curves
of seplo A1. It can be seen that the nelsture ocontent of suporphog-—
phato dnoreases with an lncresse in the quantity of zeld with a
changoe 1 the rate of dlncrease ot a certedin point, the break point
in the curve, (See Appondlx - Groph No. 2. )

. Table 5.

LACIDULATION TAELE S.MPLE L)
foon Tenp. 14-159C.

Saapls No. 1 2 %
Wt.of Leid,Gra. 150 60 Igﬁ
Wt.of Super.® 319.3 329.7 341 2 35442 3165.0

4nelysis 3 deys aftoer prepnrstion.

Moiaturo % 3.81 10,69 12.42 14,39 16.24
Pree 4Acid Ppls % 2.33 2,83 3.83 5457 7.15
"on Ary " % 2.58 3.17 4.37 6.51 8.54
Water 301, O < 14 .85 15.20 15.16 15.20 1476
Yon dry 0" % 16,46 17.02 17.31 17.75 17.62
Totnl " a 18.75 18,15 L7.55 16.81 16.2%
"on dry 4 20.78 20.32 20.04 - 19.63 19.40
Recovery % T79.2 83.7 86 .4 50.4 530.8
smelyaio efter 30 doya wgelng.
Moiature T 9,95 10.05 12,35 14.66 16.60
Free 4cld P05 % 1.83 0 2.33 3,08 4 .83 .66
" oon dry © oA 2.03 2.61 3.51 5.66: T35
Yeter Scl. " % 14.50 19.27 1555 0 - 15.42 14.95
"on dyy " % 16.10 17.09 17.74 18.07 17.92
Lecovory % 77.5 84.1 8.5 .  92.5 92,4
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lhe squilibriung curves (3ee avpsndix - Graph No.3) have been
developed by combination oif the froe seidity, watar coluble and
total Pp0s curvea, all calonletsd on o dry basis. The frac neicaity
lins, tiree days aftsr preparation, shows an increass in the Iree
vhesphorie acid content with an increase in the quantity of escid
vpplicd in e way sintlor o the neisturs curve with the same treak
point. The water golvble P05 line indiontes an increaso in tae
water #oluble valuce on o Ary basis with an inorease in the guantity
of tha necid t111 o oortain maxirun vilue is ottsined bayondwhich o
Turther increadse in the quantity of necid coused o doeoresdc in tae
wetor soluble value., Cousidoring the total P20y curva, 1t aaowd =z
Btrelgnt line decrensc with an inorense in fthe ganntity of socid,
I 4t 18 mgsuued tant the conversion of phosphoto to wonter soluble
P205 tnkos pleec to the extent of 100%, the water soluble P05 line
saould meet the totnl P205 1iao, sonetidns which nevor hoppona in
practica., The coubination of tho threo lines gives riges to thrcoe
reslona of oxlgteonce of the phanes entering in theaguilibriun
tho phosplhorle ~eid reyion which exlsts bolow the free soldity line,
“he woter aoluble phosphnte region whlech reprosents mainly nono-—
cololun "phiosnhinte and axiasts between the free ncidlity nnd the water
304uble Po®y linaes, wwnd the woator insolubla phasphute replon existing
tetwaen the wotor 0dluble -nd thoe totnd Po05-lines., This lotter
reclon includes e citrote solulle and tas insolublo phoaptiates.
In the ecquiliberiun figure tho composition of o superphosph te azuple
eon be represented by o worpondiieulor line Lo tha (X) nxis.

The uffecf_of the gu-ntity of neld upen the perocentnye row
covery %o water.soluble P205 is dllustrated in Graph 4 (See appendix).

Ihao percentono recovery incressca with the inorecee in tho
gunntity of aold t111 o certodn uoxinun value is ottoined above
which n 81ight inorenss’ in recovery tokes ploace with an dncronse
in tas qurntity of acid,

LETECT OF 4GZING ON TEE STL.LOY DoUILLBRIUM

Tho effoet of cgolng on the meisture ocurve iv illuatroted in’
Graph No. 2 (2cc appendix) where 1t is found thnt tie chomgos in the
molature content zro very alight with o saall inoresse in the ansa
of high neid occutaining semvles. A fow other ‘emses of inoremua in
moisture after the ageing period have been not with din cages . of hi-h
nold contoining Bam%loa. Conaidering the effcct of ms~eing on tho

ejullibriw curves (gce cppondix - Gropn Neod) it coan be swumerised
na Tollowo: : .

The froe ccidity ling,after the 30 days' cscing period, ig
found to assune o lewer positlon tharn the originnl ling,
Indicating o drop dn tho frao n~oid contente of nll grmplas.,

Tha woter goluvle Pp05 line, after ogeing, ceta itaself in
such a poaltion that o decrease in the waoter scluble velue
takes plooc din low weidlity sauples and an inerecse in the
sona voelue toltes plocoe in nigh aocldity so.plcs. The rosult
ia that thoe two lines infersoct ot o cortoin point, reprovent-
ing no chanse in the weotor coluble P05 content on .a dry
bealis on coeing. a
The totul §205 13 supposed to follow the molsture content, and*
Tho effeet ofngoeing vn the rocovery curve la 1lluatroted
in Greph No.od (se¢ ropendix). Decrcnse 4ales ploos in the par-
centngo .wecovery in low acidity pouples, whils inoro-gae trkes plnco
In the szue in aish ooldity saupled. Thore is cn intorsecting point
wotween tie curvod before and nftor noainy whleh revrcesonta no
chnnma in the percentnge rocovary on n50dg.

EAFRCT OF TOuPTRATURE SURTHG AGETHG

so0ldulation of gruple L) hns been ecrried out in swmor o
norodud toanorcturs of 28 - 299C. Reoaults of tais acldulntion are
found in Taklo 6, )

TN RS ab e s AT e 8 Enge takos place tn the totel Fols

colculnted 1n dry scules on n einrs.
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TABLZ 6

LACIDUD.TION O S.MPLE ﬂl
Hoom Tenp.28-299C.

o P ——— . — o S it g

3aniple No X ' g' ' 3 4 )
Theof Loid  Gra. 150; 160 170 180 190
Wt.of Super. 301.7 311.8 324.3 336.9 350.1

wnalysia 3 doye gfter proporation,

Moizture % 4 6O 5.5 7.36 G.87 11.67
Froo acld Fpl5 4 2.45 - 3.21 415 6.42 8.50
"oon dry M % 257 3.40 A, 48 7.2 9,62
Tater 3o0l. M o 15,90 L6.28 . 16.5%1 15.40 15.51
"oon dry M h 16.67 i7.27. 0 17.82 17.64 17.56
Total BN 19.77 19,20 18.50 17.74 17.08
" on dry " ok 20,72 20.37 19.497 19.68 15.34
Aeoovary 7% 80.4 84 .8 89.2 89.6 90,8

Annlysis pfter 30 days agedns.

Melature % 3.96 4,84 . 6.93 G,18 11.25
Fraa neid PEOb [ 1.13 1.89 3.02 5.10 g.l7
"aon dary " % 1.18 1.99 3.24 561 08
Wotér Sol. ' % 15.33 15.98 16 .45 16.36 15.68
“oom cxy " % 15,96 16,79 17.67 18.01 17.67
Receovery 7 77.0 2.4 B8 .5 91.5 91.4

» e i FAo IFEE Y EEEr—r——rwr = T B e ks W . T =t

The mrrksd effcoct of geagonal varietion of roow tenperaturs ond
wenther oonditions on the moisture curwee ls 1llustrzted in Groph
No.2 (see coppendix). The curves at 28-259C 1ie consldercbly below
those &t 14-15.49C. he effeét of ageing on the swnler noilsturs
ourve indicetes loas in the :oisture contonts of both leow ond hdgh
acldity mauples, Gragh No, 5 representa the eguillibriw: curves

of ouaplo 4] at 28-29°C, The shape of egquilibrivn curves in gencral
13 not affected by o rise in roon teupercturce. Iloewever, wo find
that the offcct of a rise in roon tesperature in conse of tho fres
acldlty line apsears in the cgelrly peried. It con bo scen that the
froe acldity curves baefore and after ogsing aroe wore distent than
in the ospo of the winter curves. This indiecgtes that the rise in
room benpoarature accglerates the drop in tho frec acldlty in tae
afelng poeriod.

Eecovery curvos .are found in Groph Ho.6 (suo mppendix) whersa
it .enn Lo acen thint the sane dhepe of curve fa obtrined before and
after coolng with tho intersecting point repreaenting no changoe
on .ngoeing.

LPPAOT OF ICRUCTION OF PARTICLE §i23

ACIDULATICN QF SHIPLE Ag

Lojéuletion of smaple Ap with & reduced range off parbicle
alizo has beon oarriod out at differsnt roou tauperaturss of winter
ond swaner in the sozre woy aa before. Results of winder acidulnticn
at 13-140C roecn temporsture cre found in I'able 7.

Groph No. 7 (gee coppendix) dincludes the wolsture curves of
arnple Ao, The merkedly high nolaturc contont of emnplos prapared
ot such o relativoly low reow Seaporature cm be notieed. For
axcuiple, 9umple No.l contolns 11.42% nolsturo in conmpnriscn with
g,81% in tha corresponding oomple wita tho sens acid contoent in
the enso of armple Jy ot o roun tonpereturce with a differcncs of
19¢., The affect of bDeocdinz on the winter woisture curve shows a
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dacresse in all the noisture contenta on aselng. Consilderabls
difficultios have been encountorsd in the saupling of high moisture
contodning eamples. Le mentioncd in the table, only 300 grans could
be sampled fron scuplae No. 5,

Eguilibrium eurves are found in Groph No. 8 (see nppendix)
wiileh revenl tho fellowlng factors:

The same shaope of frag acldlty curve is found 3 days cftar
preporation with the same branlk Point at 170 grams acld. The
aurve after 30 days ageing indiontes the wesunl leoss in gll
auplas, the rate of loag decoreealng with the inerense in

the quantity of acid.

Reduotion of the particle size hne boon Ffound to have no
affsct upon tho wnter soluble P205 dn low acidity scmplea.
For exam§la, #iple No. 1 in Pable 7 contrins 16.48% wator
Soluble Po0s on a dry basis in coupnarlson to 16.46% in the
corraaponging graple No.l in Table 5. On the other hznd, 1t
ls found thnt the naxirmuns water..goluble velua three doye after
preporoation, in ocac of emple 41 18 17.75% in sample No.d
Tnble 5, while tho corresponding samuple in omse of A y Fabla 7,
ontaine 18.13%. The forter valuae had undergone an inorecse
from 17,75 to 18.07 during the noeing perdod, whileg the letter
has increassd frow 18.18 to 18.20%: 1t can be concluded that
the reduetion of tha partlole size has no sffeot upon ‘the
water soluble volues of low ocid conteining semples, while,
in the otsa of high noid oenteining samples, a nore steble
equilibkiun end & higher nexioun water gsoluble value oro ob-
trined after threée days. Although o greater inore-se took
ploce in the oaxinwl water soluble vnlue of somplo 41 on
cfeing than in that of Arnple Ao, the formor atill ronnins
lower thon the lotter, Tha etagility aonn be @een in the water
soluble P05 curves (bvefors and oftor ageing) which aro closer
- to anoh o%her then in the case of anaple Al

The sane étrnight lino decrecse in ths total P20s with en
inoreasa in the quentity of nmeld 1s found in tho eguilibriun

curvag,
TABLE 7
fLG LDUIIJLTION DF S.LlMPLE\ 1’;2
Roon Temp. 13-140C,

Sampla No. 1 £ 1 i 2 (+)
Wt.of medd, gra. 150 160 170 180 190
Wt.of Buper o 345 .5 336.1 346.0 35744 372.8

analvais 3Idaye alter proporation
Melsture o 11,42 12,60 13.65 15.22 17.56
Froa neid Pols ¢ -2450 2.83 .66 5.49 T.32

" on d.‘t‘y " % ' 2.82 3:24 4-24 6047 8-88
Water Jol. " g 14,60 15.06 15.34 15.41 15.06

"aon dry n 7% 16,48 17.23 17.76 18.18 18.27
Totel " % 18.36 17,86 l?.%D 16,60 15.94

“on dry v % 20.73 20.43 19,80 19.58 19.33
Reoovary 2t 79.5 84.3 89.7 g2.8 94 .5

snalyadis aftor 20 _daya areln,,
10.82 11.61 . 12.55 L4477 16,30

Moigture

FI‘GQ proild P205 % l|83 2033 2‘99 5116 71%2
"on dry " & 2.05 2,64 3.42 - 6,05 8.81
Tater Scl, " 14,32 14.95 15.52 15,59 15.13
"on dry ¢ 16.06 lﬁ.gl 17.75  1B.29  18.m:1
EDC\NGW e 7'?-5 824 89-6 93 04' 9‘4‘I2

(+) Only 300 zra. could be paupled.
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Graph No. 9 Qsea appendix)represents the rescovery curves of
Juaple Lo at 13-149C,  The reducticn Iin tho slze of the particle has
no affeet ugon the percentzye recovery in the coge of low acldity
Saiples. For oxesyle, tho rocovory in sample Nell, Table 7, la
79.5%, which dropa {o 7T7.5% ofter o elns in couparison with 79.2%
and 77.5% respectively in Yable 5. On the cther hand,thse axinun
Porecenta o rocovery in sownnles No.o 5 1s 94.5% and 94.2%5 befors and
aftor cgoing 4n the casc of swenpls Lo, —nd 90.8% cnd 92 .4% in the
ceno of L. The rooult 1s thot, ~lthoush the redueticn of prrtiovo
9ize incrooses the noxlilwa percentasze racovery beforo nnd after
cgeodny;, 1t heos no effeoect vpon this wlue in the cense of low neid
contndning aanples. ALt fthe soue tinoe o mores stable rocovery curva
la obtalnod after threo drys, as way be seon from the olosenass of
curves bofore and sfter onsoing.

CPTECT OF DoMEERLTULE DURING oGEING

iemults of au por celdulnticn of asauple Lp are found in Teble 8.
In the nclduwloticn of gduple An ot 28*2950 it hnsa beon found that a
Barple with sultrble physioenl conditions could be propared contnining
200 crema oeid. Tho ronce of the quantitiocs of aold hos beon chansod
frod 150-190 to 160-200 _riws. The effeet of a rise in the roon
tonperature upon the noisture owrve o illustrated in Grophh No.7T,
whore the ourves at 2B-299C rocu teapdérature naswac o congidorably
lower position than those ot 13-14°C. Tho brock point is not cffected
in the curves bofore or nfter agscing,

In tho equilibriun curvos, Groaph No. 10 {sso appondix) the offoct
ol o risc in the roeon topercture upeon the decransa in freo mcidity
efter aselng 1e 4llustroted, The freae aclilty linoe after 30 days
agelns assuscy a lower pesition thon the corresponding line in the
winter curvez. Tho rige in the roon taupesrnturs inerondaes the drop
In thoe free peldity during the a_oins period. No apprecicbls effeot
of the reom tenporcture during ageing is found with regerd to tho
other curvas of the squillibriue boefore c¢r nftor agsing.

The reoocvery curves of sauple Lo ot 28-29°9C nre found in Greph
No.ll (2ee Appondix)wihich have the Usucl shapo of recovery Curves
with tioe dntorscctilon poilnt reoprosenting no ohanse on ogoolng.

e = O G m e
- T.LBLIT 8
ACTHULLTTION OF S.WTLE Ao
II‘.O\.-J':..\L TGL].}_:?. EB_EQOCn

ey e e - =

sorple No. 1 2 3 A ] 5
Wh.of noid, crs. 160 170 180 190 200
Wt.of Supor. M 308.8 318.5 329.8 3i2.8 356.0
Anclysis 3 Goys aftor proporation
Moisturao e fab 5.71 T.E5 9.69 11.65
Frea ceid Ppos 5 3.21 4elB Galdh 5,31 10.38
" Dﬂ_ dry " I:fb 313‘? 'ﬁl‘i':'(:) 6‘65 9-20 1:1.‘ I’Tb’
Wetor ool, " % 106,38 16,66 16,81 16.05 15.58
"oon dry M % LTLh 17.67 15.20 17.77 17.63
Total g 19048 18,83 19,108 L7476 16,81
"on dry " % 20,40 19.57 19.64 15.33 19,03
nocuvery % 8401 85,5 92.7 6L.9 9z2.7
aninlygie oftar 30 doya ooolns
Moiature (:'%" 304“5 /ﬂr|97 7'23 9"55 11'83
Frac cold Polg 5 1.42 2.74 91 T.17 9.45
"on dyy "% 1,47 2.88 5.29 7.93 10.72
Water S0, " % 16,51 1A.50 16 .98 16.33 L5.72
"on dry " % L7.10 17.78 18.31 18,05 17.53
nooovery " be

63.8 89.0 93.2 93 .4 93.7
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