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rbultillg 

and chan.', \Ihiclt we han' [oulld 10 he 
\,;[nahlc ill oi suU'm(' solutions, This dis-
ClhSioll will Ill' confIned to tile of Silt H",C solutions 01 

l-JO\\'CH'L the encuulllcrcd in (on-clung lor 
o() pcrcellt will IlC disClhsed at the end o[ the paper. 

I Oil 

/\t this point. llll'llttOll should be made 01 the <lUl1wb whose' literature 
has bcTll Sl ut/ied Lilis lIer!
leld'" laille of the sol 

more I h:lll 
,llnhitious in their ;lltempts [0 

but han' not bf:'cn SlI(,( ('"ful in this at lelllpt. 

standard ill tilt: 
(-I) hal t' heen 

II('nleld's taill<-, 
in 19216 

out the di!fercuces iJctweclI HCfllcld\ values and that daw which 
he allrl his co-worker" at C K' H I) ill 1917 
li,hul paper which SU«cs:\j c'tablislwd a new :llld more ,Iccuralc set 
01 "dues lor the of pure Sll(TO,C ill water 
and J \ol\ou\ dala :lIT dose agreClll(lll, tClllplTalurc 

llw 
do 

in \\'11i,11 UHhl. commercial sug,ll' 

of 
o! 

clc,'atioll ublcs lor ,J(Jue,lU,s SOIULlOllS of 
,;Ialltiard sillle 1901, 

\ariatiol1 ill 
clU<lliotl due was nOI COllSidl'l'cd 

\\'ork, and Ihis a sn;ow, error ill till' to 
Then'lore, al the ;llsistl'llCC of C]:I:ISt'll, Holncn and others 
(7) hi, :(ssoCiales, ill J t)'IH new 

,Illel determined with :1([ the dc\'a1io11 of purl' 
,Illdsucrose solutions at varions cOllcentratiolls under 11UmcrOll'i 

tln;lliollcondition.s or \;I!l0r PITs,sure, 
mor,' correctlor [llllT ,tlcro,,' solutiolls arc, therefore, 

thall any olhn data. 


Kllkharcuko in 19'F. calculated a t.able oj alld 

\c1()( ili6 for pure .';un-osc ill \\':1 ler sn]utiow" l'lH'SC cal
hased 011 Herzfeld's dat:t for the of )lllrc 'lHTOSC 

111 \\,<1 tel'. 

Hoh-ell III ]()12 fot lhc 
ti me a llluJwd of purl' 
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solutions. This met.hod consistcd oj Illcasllrillg the boiling point Cicv:ltion 
o[ the sucrose solutioJl :1!JO'(' the temperature oJ thc vapor phase. lh IT

sorting to the usc ()f sjlui:d Dulning lille charts :lnd lormubc, he "':[S, tIlliS, 
aiJk to dCicrmiuc the .supersaturatioll oj SU(T(hC S()llllioll.S, 

l',ing tiJis COIl(Cpt, Hohcll (10) had and ill 1!),IH 
all instrulllent lor the cOiltillU()Lb measurelllcnt and illdi(:ttion oj super· 
saturatioll, .\l that time, 19'18, he jouud it Ilc«'ss:n-y to :l"UlllC, jor pr:(( 
tical jlllq)OSCS all ])uhrillg lillcs jor SllCJO,C .'Ollitiolh "'Cll: straight lim's, 
rhis II':", IIc(c"ar), ill order to C()Jlstruc t a 1I1li-kahlc insUlIllll'lll. 1'h(' ('nm 
as a result o[ tlte aiJ()\e simplification in a"sulning straight Duhrillg liIH', 
a, (olllp:tred 10 the actual (urI'cd lincs i, not great. C;illcll (I I) ill hi, 
hook O]J "Inw Cr:lde Sug:lr Cry'talli/:llioll" :tdltnc, to tlte origin:tl 'Oll 

(Cpt as established by HO"TIL \Vcilrc (12) in his mall)" writing, lhl', Cillctt\ 
book as a iJasi, for his work. 

In I');';,! .\Iillcr (I'l) prc,sclllcd a paper dc,([iiJing iIis COllipall\'s (,\Iill 
neapoli,·Honeywell Rcgulator Company) adapt:uioll (d the Hohcn patent; 
to their design of Supers:-lllll:ltiOlI .'lIner. By I~Fd illStrlltnCllt de,ign 1('( 11 
niqucs wcre such lhat it was po"iblc for the dc"ig'Jll'rs to jlermit the concept 
of (uncd Duhring lillcs to Cllicr tlidr thinking, ,\bo. ill order to bring 
their b:l,ic ci:tta up to date tbis group abo L1sed Taylor's solubilily data and 
Spengler's boiling point cln'atioll data, It lIlay he illtcTe,ting to IIf)te that 
J Iolvcll\ illstrulllclli alld thc .\linncajloli,.HOIlcy,,·ell instlllllleJlt both have 
facilities lor making a purit), acljuslllll:llt during the iJuiling 01 the ,strikc. 

'Vith the preceding brief discussion;, alld history o[ the ,ullin! oi 
soluiJility, and sllpcr"atllratjell oi pure sucrose ,solutions as a hal kgrounc\, 
J would like to proceed at oncr: to thc main 01 my papcr. 

First. "'l' shall l:lkc Taylor's (I) equation lor "The Solubility at High 
Temperatures of PUIC SU(To'C: in \\'atcr" and c:ilcul:trc tile ,-ucro'c (Olllell' 
trations at ,s:tturatioll 1,00 jor solutioll tcmperatures irolll ')(l C, to I (l()CO C. 
Taylor's work was done ill the temperature Llnge fmlll (;1 u C, 10 H2° c:. 
I-IOWCI'l'r, as pointed out in Taylor's jl:1I)(T others 11,11 c conJirmcti lhe 
validity of the equation at the low lcmpcr:lturc of 2::'" C. :lIld with but fell' 
misgivings 1 h:l\'l' also pro(l'cckd to c:d(ubtc concentrations at saturation, 
for temperatures of 9()O C. and ](JOG C, 

Tay lor's cq ll:t t ion [or the ,solu bi lit y curve 01 sucrose is, eli:),(i08 

O. !322t .+. O.()00722t". wilere' C is the concclltratioll III graills per 

100 grams of solutiolle or Brix, alld IS the saturation tem 

jllT:tI Url.', degree, CClltigrade. COll(Cnlr:ltioll C,tli aho 1)(' c"pn-'ssed as S, 
,C 

wilere S where ..:.- is the ratio of SliCTOSe to "'<ttcr alld 
w IOO-C w 

C is the (OllcClltLllioll oj sue ro'c ill solutioll as ckrilTd from 'I aylor's for· 

mula. Llble I shows C the (ollcentration, alld S the lCl1.io of sucrose to ,,':ltCT, 

These d:lta arc aJ:.;o displayed Oil Chart A ill the forlll oj S n, L S is plollcti 

to a logarithmic scalc alld t. solution temperature, is plotted to a lilleal 

scalc. ,\11 :tu"il S(ale i,s plotted along" the right m:ngin 01 the Ch:lrt :mel 

is in cquiY':1lcnt nlues of C, or degrees Brix, 
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Chart A.-Saturation curn:,s lor pure sucrose. 

Tahle 1.-Saluralion C())l{"("otratio}1s Y.Ii. Ternp(>ratnn' at HlO IlurHy. 
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III "dditioll to the sal on Chart ;\. from 
Tahk L ,llelT ;He abo lines for s('v('!'al v·,dul's and lor severed 
ulH!chalunltinn yalues. These catl be calculated trOlIl S lor sallllation 1.00 

follows: tCllll'cr;llllrc l. S' lor \Upersaillratiotl 
I.GO would !J,' 1.GO x [or llllrit:r,;lluratiol1 OJiO '.\()uid be 
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O.(iO S. Sillli ;111) olher \;tlue" 01 S' lor sU]>lTSa!Ur;niolls other than 
LOO (;;11 1)(' found 

The \aim' 

An:l 

SUClO"('," 

for \ariou:-. (OllCCt11ratlon:-. 

B.I'.E. 2Jil :-.. 10 ':C 

S :I! sal lioll 1.00 tlH' desired 
arc 

S<lluralioll 1.00 line. 

Ch;lri .\. 

lor Purc' 
Elel :!Iioll 

lOt) C. 
10:(; - I 1979. 
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H 1.000 ,!l'}\i': .,.,J80 ,7G:W .710~ .lifiO' .l>l ~L} ., B.P.E . 
111.00 I :),~jK Hj I(),~U 7~J 11.71 J:U;H 12.70 

11.0(1 IK.OI HUll Il) r 1. il! !:L70 I ~.I:~ 11,);2 
~.OIJ JfL-,6 I \,'17 L;,,::')(l [~.Y-; t 1. (;~ ) lO.t<,-; 
i.OIl I:um 1:i.0:1 \:-, IU~ IO,,-d ~J.II 

li.OO 1 :I.ml 12. ~~i 1I.lt [jU~7 !UH ~L2:-1 ('C~lO 

:).110 1U;I I 1.1l1i !O.:Hi ~U)() n.OI ~.:lq 7.:-':'0 7.21 
1011 !UI o.H I 7'3 7.:20 h.il ~i.:2 i ,-,.79 

:LOO Idl li.IH ,-J.ti:) 1.0!1 I .. ).} 'L22 
~.1I1l :LOB :1. IS :1.21 :\.II~ ~.Kl 2.(il 
1.00 l,tiK 1.;~J I I.lli Ui 1.27 I.IS 1.111 
11.:;0 117·1 IUi!1 lJ.(i.', O,lil O.:)h 0.',:: (). 1~ i (i"i."J 

111 onkr 10 cd( 111:11(' Ihe i'oilll FIC\'~lli"J1 lor Pure ~l!Crm(' 

,r)iUliolls at \';tjJor telllperature lc,." than lOW' C. we 1lI1bl c;,jclILitc 
;1 eorrCI tioll la, tor ill tlw mallller: 

where F, is lite CIllT('( lioll hnor al the: \';11"11'FI 

!C:1I1peraturc. II i, the ;lb,olulc- \':11'01' [('HIIlL'Lilurc c, Kellill for 
["'I' tUlllwwlun:. '1 Ihe ab,olllll' \';Ipor lcnq)UalUn: "Kcldn 

1.1lent 10 JOn" C., L,oo is tlw lalent heal of the vapor 100° C., dnd 
lalclIt heal ()j lile lapor :11 till' gin')] \"[lor ICII 1Ill' ra 1lIl'!' 1. B.P.F' I - 1", 
I:U' 

F" ami the B.I'.L daLi ror \;qHll IC'lIIj)(T;!ltlH'S 

III lable 2 . 

. \ but wiill the addil,!o!) of the n.l'.1'" 
dat;1 01 will 11];11 it i, 
lIOW 

WhCll 1011 

of t ,,,lUI ion 
ICllll)(T:JllllT Ollt' can dC\('lllliw' pure 
SiHTn,c ,oJ III [OilS. 
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Table 3.-R,P,R, ,"'So Supersaturation at lOll Puril) 

\':'lji. ;,)0 liO 11.:-; 70 

tUm 2.81 10, 1.(13 
I),BO I.OG L)ti 1),7 J 

1.00 :).~H) ,i,iJ! l), S.H'; 
121) tdil) 7, Ii< ~H I(U1K 

I 9.2:1 
I.W l}.'Hi 1005 I:LO:i 
1.60 7,r,O 1O.:1:! ilYI lUi'! 
180 II.GI l:l.iJ3 16. 
".(!O 19 IUil) 12.~!) I-LlI I~.:H 

III order IllHt lhe: ;t!Jove' data C;lll he used 
han' caituJalnl the CX;l(t illler,eoions 0[' the and 

the BY,E, lincs for and 
for IS to vapor 
tcmpcrill UTe (i5 (j C. and ) ,;JO. 'rile J), P.E. ,-;tlucs <lccu

rate to or mi nus (U) I ' c. riwsc data arc recorded Table g. ;mel 

70 
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Chart C.~SalUration values at IOO for n,p.R. vapor T, C. 

arc plottcd on Ch:lrt C. ",'ole Ihat 

the IlOIllClHlature for 
R.P.R. It appears lh:n the 

ronnel'. 

uscd at 
"'CIT 

for usc with the lowcr 
found that these d:lUi !lot an urate; ill 

:tcullate that lye dhcardcd this method of 

During thb !IJ:).')-.')(j, lIe dis{()\clnl IhaL the B.l'.R. dala 
for white sugar hoiling h,,, ,aried hy as milch as 3' 
of to tbe present. This, ill of the 
deClHlrcd to maintain a sl,ltldard liquor or millu,; 0,,) 

Ian that 

or Ill(' desired puril The onl) lIT call <ILI\I' IS the 
nature and of the nOll-sug:lrs has varied so the 
campaign as 10 make (jur tonllcr (Ollcepts of B.P,R, al ,;llUl':llioll n:rSlh 
purity inadequate in ex trl the dillen'Ill('" TlIis Jus m ('OIl· 

siderable justilic;ttinn lor emiJarking Oil ;-1 linc or \\hich will ;Iid in 
saturatioll. boiling point rise. I, ;1IIt! the nature o[ the nOll
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,ug;,r, into ;l more workable 101m, Thcrdort', at thi" [illle I Lnc chosen 
to confine [ill' tIi"(lh,ioll to tlie (JIll' caq' for 100 pcrn:ll[ pure anti 
to Ollt [h;tt (on,i(/crabll' work must he dOlle heroI(' we l;m extcnd 
this study 10 induclt, the lower 

References 

(I) TAYLOH • .\f. oj I he Chemicti 1678, 

SI'E:,(;LFR, 0" HUITGER. S,. ;iIld \VER:,(ER, E, I ~):lH, ~, 

Illckcrind, 88::)21. 

IILRZlEID. ,\, IH')2, I, VCL l)Cut. lucker,jnc\. 4::::::12, 

(J,S,N,g,S, 19:1::, Cinlilar C 10, s;Icha! iIlll'trv amI the 
sugars, XXII: 

[I()l.vt~, .\c, L !):lli, [nd, and 

C,S,N,B,S, [~WL Circular 110, XXlll::)li:), 

Ind, and CIH'llI. 'H; I :::\1, 

(10) 	 lImvl'. ,\, L J~I:)H, 1 S, Pate])ts I :1,',,0 II and 2.1 both 
(i<llcd NOH'lllhcr ii, 

(II) (;I1LFT!" F" (., [CHH, Low 

1. 1, S, Pipe and 
ku.(T dated July 

(13) 	 .\fILLER. R, L 19:)'1. :\ .S, '\LE, III t. .\fcCI .\fcxi«() n, F . .\fcxiw, 
p<1)lcr ,)4<\ll'x-1H, .\Iarch 10-12, 


