
Sl~~~;l.l';LtiOll of \'ill'il~llS ('IilSS;('S llf i~l~11l~~liLl11Cl.c; Sol11l~l~.' ii\ 01 '~iLlliC* ?;lli\'~'1ltS Ilil?; IWl!Il 

ilc*IIil~\*i*d II>' l.*~~lltl*i~Ll,gilI l’lll’lllllilt OKl’ili’ll!’ 011 IR!CI S Of lllil~1~ll~XLI'til'L1liLtl~ ~ilil:i~. 1'11~1.' 

Cl~!llll~ll~tl'iLtl~Cl tllilt riiistlin9 IIf Cl\'15 ~'llLllC1 IW s;lwl*ilil\* I'l~Sl~l\'~~Cl 011 I>t-clS l‘lllltilillillg 

Silic'il iliIt'ti~'l~!S i~~~~'~l'l~Sil~lilt~i~~ I20 :\ in cliiLli1~~tc~r. 31111*1- rc!c:lwtl~*, l<Il+t, i’t:~txoi:t:, xrlcl 

C'~~\Vl~I'lil!l'S Slll'~Y.'SS;fllll~' l'~'Sl~l\'~.!II IllistUr'~~S Of tiii~:i~ol~iili IipitW, dtl.!l'oidS~l, :lllCl i>l!i1~'Illi1~~0- 

It~~i:ic*illI>* ill~tit'l! in~rcdi~-lit S III' lllill'ijllilll;IJ witil tliis p1'i~~'cdLll'i:. 

TIIC! }WcW!llt Cotlillililiic';ltif)li ;lC'iLiS \vitll tltc il~~~~lil.:iltillll of tliis tcc:litiiclLw to tlic 

t'cwlluticm 01' mistLin5 0I l'iLl'l~~ll~'dl';LtC'~ iric*lLicling i)i!llto?ii5;, IIC*SoScS, iLlllill0 S1]&$lr’S, 

illld cli- ~llltl tl~i~i~~c~lli~1~itl~.'~;. 0111' I'c~StlltS;. ;L6 c~utliticd Ix*lo\V, Cll!llll~llStl'iltCC~ tll;it inCIi\*iCI- 

llili Clllll~~llll~!lltB Of rilistuws Of Sll~ill'S C3~11lCi Ilt! l'CSOl\*L~tl I>)' tx!titriI'LigiLI lllic~o~>iLl'tiC- 

lli;ltL! I>t'd l'lll'Otlliltl~~l'i1i~Il~'. ‘I’IIC ilCl\'illltil~l_‘S Of tllis ~~1'Ol~l~dLllX! in ~l~lll~~il~iSOll \vitll 

lltllcr ~~IIl~0lll~Ltl~~I'il~~llil' Illc!tIl0dS ill'l' tlisr*Lissc.xl l)x*ic*llj*. 



d~!s~‘ri I ll!Cl Oill’l ic+ I). 
\\‘ilS IIliL(!kl*Cl ill ,cI;LSs, 

~.‘011111111S ;3 111111 iii illtl!1’11i1l cliilflll~tl~l~ ;lllCl ;1l~l~t’o.~illl;itcrl~. j0 111111 Ifjllg ( l\Tilll 501.\‘ill, Illr’., 

.S01’\\‘i111<, C.Il1111.) I>>* c’cliitT’ifti~:;itic111 ilt I jC)O :* ,< fill’ I0 nliil. ‘l’lll~ll Z.j to j ?, of Soluticuis 

ilf tlil.! SLlRiIl’S (]NY~lXll’id 1,' ;icltliiiC: oll(’ \‘0lLllll~~ IIf c‘lllol’f~rol’111 tiJ 0111: \~ollll~llc! c~~Clitll~.~tlI\'l 

s;ulTo.sicl~~ 1‘011 tiiiiiiii,g, llSLlil.ll~‘, 10 111g s1.1~~11’/1111) \\‘C!l’l’ iLtlCl~‘Cl tl) :L IOilflillg St.C)j)l)~*l’ n*llii*Il 

\\‘;Ls ])IiLI:oC] OII toI1 (Jf tll(.! l)c:cl. ‘1’11~1 rc.!S~T\‘c~ii iLl)O\‘l’ tilt! s;tl)]IlN?r \\‘iLS lillt!Cl wit-It till.! 

ci~!\*c_+lo]>iiig SOl~‘c’llt, Xlltl t IIV ~ll~]~ill’~ltll. G \\*;tS tl~cri wiitrifu~td ;It zfjoo x g for tlic Ic*iigtli 

Of tiiiio llt’I’C’SS;L1’\ to illli)\V tllc! SllKLlr’S tfl Illi~l’ilt<’ itit illlC1 S;(!])iLl’iltC! 011 tll(! Silic:il gt'l I~l!Cl. 

r\ f'tor c~c~lltl'iCll~iltif~11 tllc ~'olUl11l15 \\'(Tv ostl'llclcT1 fl’c~lll tllc! gl;lss tLl])lrS ~I.lltl dr*ic!cl iii iLl1’ 
o\‘e11 :Lt OOr, fol’ ill~OLlt I0 riiili. :I’ll~! lor*;Ltioii Of tllcl illcli\~iclLIiLl SLl~iL1’S \vilS cidxt’i~iiii~~cl I+* 

Ill~iltill~ tllc! ~‘~~11111111S ilftl*r tllC!>* Ililt 1X7*11 S;1’l’;l>‘C’Cl \vitli slllrlll’ir~ il(*id Sil.tl.ll’il.t~.‘(l \\*itli 
SlJC,liIllll dic*llt’0llliltl*. ~\iiiiiic) SllRill’S \\‘l’l’O ;llSO Cl~‘tl’l’t~~Cl I)>’ S]~l’il>‘ill~ \vitlt il f~OllllllC!l~~~iillI~~ 

]‘~t!1)iL~t:!Cl iiiril1~*clriii S]‘l’il.>’ ((~~‘]llliLll IllStl’llllll.!1l t (‘I)., r\llll ~\I’I~lll’. Jlic-Ii.). 

OnI\* r+cmgc*rit gr;icl~: s;olt’t:~its u’(w.’ LlSc~l in t II~*S~* c~s]~~~i’i1iitriitS;. 

;\ \‘ill’il*t\’ Of Sl)l\‘l!llt S~‘Stl!lllS ~!1l1l~ll~~~~‘(1 fljl’ ]);11)1’1’ ~~ll1~Olll~ltll~l’iI.]~ll~ (I’C) ill111 

tllin-l;l>*c!r ~~II~~o~~~~I~o~:~~:II~~II\~ (‘i’J.C~) t\ ‘i S SC’t’l’~.‘lll’Ci I’llr SLlitiLbilit>* fO1’ SI.~}XlriLt.iOil Of SLl~ilW I 
II>’ ~X~lltril’Ll~ill ~‘llrl~llliltl~~l’i1]~II~‘~ (*(*l’tilill 01’ tlll’S1: SOl\‘C!lltS 1*1lill~l~!Cl till! Sll~ilr’S tl’) nii- 

grat(! tlll~llLl~ll till.* g:C’l l)C!Cl ilS I’ilil’l>* lliLl’l’O\\’ illl(1 Clis;cm-tc.1 I~illlCl~;. ‘I’lll!Sr~ I~illldS \~ill~il!Ii iii 

Ivitl t Ii frc tiii 14 111111 ilt till.’ tl)]) 01 1111’ (‘I~lLl11111 t0 ;3 ‘4 I11111 ilt till: I~f~ttOlll. hli~l~iLtiol1 
CliStilllC’CS (diSt;1iil*c~ fl*olll tllc* tol’) 01’ till! l’~~Itllll11 to tllc! I>illlCl fl’ollt) 4 il 11111111~1~1’ ol 
SII~ill’S iii sC\‘l!l’ill or tllc* 11101’(! ldtd Sfll\‘c’llt S>‘Stc!lllS ill’t.! ]~l’cW.~lltlVl iii ‘I’iLl)lC I, SC’l>ill’;l.- 
ticm (,r tilt* Sl.lg;Ll’S \\‘ilS ~l’llC1’illl~’ ilt*llic\~l.@Cl \\‘ll(:ll Illigl’ittic Ill diStillll~~!S dil’fwd I)?1 2 -;$ 111111 

fIJIa t,llc Slo\Vl>* Il1i~1’iLtill~ sLlKill*s illld 4-5 111111 rcbls tllc ral)itllj* llli~t'iltill~ SL1jiil.W. 

Xc.lt ;\I] Of 1111: SLlK;lrS C:C)LllCl IX.’ Sc’]~ilr’iltC’Ci u-it11 Cl siii~lc Sol\‘c~llt systc!lll, I)Llt I,(!- 
li;t\*ilr iii SC’\‘(!rill sj*sti*tiis slic~ulcl Ix* b+(T)* ll14~~rd iii iclcwtif*irlg lltllillowt1 SIlKill%. As 

ill1 C~SilIll]~I~.‘, I>Otll ~ILlC’OSl’ ;lllCl lllilllllOS;C’ iiiigixtcd ilt tllc! Silllll’ l’iltc! iii Sf>lvl!llt .Sj’St(‘lll (: 
(SW.! ‘I’ili>lC! I). I-llI~Vl!\*l_!l~, iii S>*St~*lll 13 tlll*Sc! Sll~:\l’S ~~~l’llll.‘~l Sl.‘]YliLr~lt~ illlCi distiiid. I~illlClS. 
SillliliLr]>*, ril)osl! illlC1 S\‘]oSl! rnig:r’;Ltc!ci ilt illlOL1t tllc* S;lllll” r’iltc’ iii S>‘St~:lTl A, l>Llt tlidr 

Iwl1:L\*ior \\‘iIS \YT>* clit’limwt ii1 Si\‘St(!lllS ‘13 :LllCl (.T, 

13Sillll]~lCS 0r S~]XlriltiOllS iLC:l.‘0lll]~liSll~~Cl I>>’ c*c:iitrifrigitl ~~I1rOllliLt~l~riL]~11~’ !Ul 

ll1il~rO]~ilrti~Llliltl! Silic*iL ill’l.! ])l’CW~llt~!Cl ii1 .I:igS. I/\ ;llld 13. Ill l’iL(:Il illSt;LllCX tllC! C~O]tllllll 
011 tlic krt il]LlStl’iLtCS tllc SO]Xll’iltif)ll d SLlgilrS in it iiii.strircr ill1C.i tllC! otliur C:0l1111111S 
Sllo\v tilt! ~l1l’c.~lllilt0~r;L]~]li~’ l~~l!lliL\‘iCll’ (II C’ilVll Sllfiill* \f’llCll 1’1111 iridi~~iclL~aily. 

‘1’11~ sctisiti\*ityor tltis tcxliiiiflw \\‘iLS c.lc~tiwiiinc!cl l~~*c:llrorllatr~, TiL]‘llillg ciilLitioiis 

d niistuws d SLl~iL~S. AnL0LLnt.c; d 2.j /ig of C!itVll SLl~iLl’ \vCW ]~r~!S(:llt in tllc! .SolLltirm 

il]~])licd to tlw c~trl~iii~iis Sllcn\*11 OII tlw c!.strcnic~ idt iii I:iKs. _. 9 *\ illlt] ‘i’,. $k!riiLi tlv(J-fO]Ci 

clilutic-)rls d tlrc starting misturcs wwc ilCi~i~C1 to tlw rcmiriiiiirig crrlur~lrls. Most srlgal’s 

iii cll.lillltitic?; 01’ X.0--.:{.I l/g ~*oLllcl IX! cl~~tc!c*tccl, IJLlt liLI’~l!l’ iLlllOLllltS 4 r~~l~osc iLl1Cl iLril- 

I,iiiosc \\‘Wc llC!Vl!SSiLl’>’ rol- ~~*iSLliLli;ziLtiOll, 
111 gc11ct’:Ll, I*cSLlIts c)l~t;LitlL!Ci 011 cli!‘l’cm.mt OC:C’ilSiC)llS \\‘(!l’c \*cry ccmsistcrit i>LIt 

Some ~*;Lri;Lticms clici oc:c:Lir, ]~iLl’til.lLllilI’l~’ \Vllr.ftl II. llc\\’ lot (4 tllicro}~iLrticLll~Lt~ silicil IviLS 

iiitrr.~clLiccci. 14~mw*~!r, fvl~cii rcp*titj\~(: illliLl~“S~.S d iiii.stLirc9 \vcrc! IlliL<lC witli tllC! SilIllC 

./a C’/WfJl//f//r~,$‘J*., fJ.! (It,,; I) 1J.~--l~,; 
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Ixli*tic*rll;Itc~ Silic’il. ‘I’ll~’ 111~ll~‘l’~1ll’S IIC 1’illTII Sllgill’ iiiigr*;ltl* ;Is iI ll~I!‘l’O\~’ 1)illlCl t~ll’llll~~l tllc! 

f*oiutiin ili~l~:i)l.l~clc~iitl~~ Of (It 111’1 Sitl&fill’ 1111 lll’l’111~‘S: till’ ~)ositifu1 (II’ l’il1*11 IJilllCl Clcei~Jc~ll~lS 

lrp~lll 111c* 1>‘j’l’ of slll\‘c’llt, c*f~iirlitif 111s III’ i*l.vltr-ifu,gl tioil, illlfl IlJJflII .slllJitillli~l.~S , Sll~‘l1 il.5 

SOCliltlll ill.~~~tilI~‘, u*llif*ll lllil)’ I:l* illl’~~l.i)cli’;Itc~cl ii1 till* SfIl\‘l’llt. 111 ~l’II~‘I’ilI, Illigl’;Itioll 

~IiStillll~c~ is ;I I’uIi(*ticJii of 111111~~1~111;i1* sin*; }Jlblltc’Sc’s itligriItt* Illlrl’i~ r4;ll)ir.ll\* tlIil[l Ili:.~li.C;rs 

illlC1 IIl’.Sl’Sl’S 111l~1’1’ ~ill’iCll)* tllil11 cli- illltl tl~iSilc~c~lt~l.l~iClc~S. SC 1 iItt~‘llliJt IlilS lJ(nlbI1 llliLCI1’ tiJ 

ilSSiI>’ tilt! Sll~ill’S ~~~l;~lltitilti\~c~l~~, IjIlt it Sl’OlllS ~~1’0l1iIIJl~ tll;lt 11ll~tlll~ClS il~J~)lic!Cl to I’(: illlCl 

‘i’l.(: ~Jl’l~l’C’~llll’~‘S l’~‘11lCl llC* iICIiIj)t”Cl tll 1111’ ~~1IiIlltitilti\‘l’ c5tiiii:rtioii f’f s;rlg:;113 iii tllc5ic.f 

l’011111111S;. 

(‘~~lltl’ifll~ill l~Ill~~~llliltO~l’il~~II~’ lI1’f(‘l’S Sl!\‘l’l’ill ilCl\‘illlt~l~~‘S O\‘c’l’ f’tll~‘le Ill~~t~~l’C~S Of 

I’lIl’lllll~ltO~l’il~~~llill~ Stl,cillr’S. ‘I’lI(* ~~l’ill(*i]‘ill ilCl\~ill1tiI~~~ is till* l*alJiClit!* \\*itll \vlli(*Il iLSSil)‘S 

I’;111 l)l! (‘I ‘lllpll’tc!Cl , :\il;ll>*sis t iliic* f.l~!~~~~i~Cl S 1’11 tlvb ~*oillpI~~sit~* of tllc. ’ SIl~ill’ iiiistriw, IJIlt 

ff )I’ sirilldc~ iiiisl.urc5 ill1 1l])L’l’ilt ions, iiic*luc.lin,g ~)ilC’liillg trf tlii! (*0111i1i11, ;~c.lditicm 01’Si1111~~1~*, 

i’r~ll1l’i1’L~~iltioll, clr>*irlg, illlfl \‘iSllilli%ilti~tll lllil)’ nv~Liin_~ 4.5 iiliii 1’1’ ILaSS;. Ill l'lJllft'ilS;t, I'(, 

;llld ‘1’l.C: ~~l’O~.*~!Cltlf’l!S lllil.~’ t;li<l’ IljJ t0 110111’S IOll~C’l’. O\xwii.gll t clc.‘\‘c!lol)tiil!ilt is (~IIIIII~OII 

for rcw’llitic 117 I of slig:;lr*s lJj* I’(:“. (‘Llr’l’lvl t IWI J1*ldurl.5 (‘1 ‘1’ ‘I’1.C: ill’l! illSf1 ll!llfitll\’ IJl!C*il~lSC! 

t III: silpportiiig iiic~cliiitii is r’ftlbll illl~JII~~llilt~~Cl witll SLll~Stillll*~~S S;11i’ll ;iS SoClilllll iL(‘c*tiltl~” 

01’ iiioiif~socli~iin I)ll~‘Sl~llilt~‘7 IJ(‘fOl’1’ tllC! I>liltl!S ill’l’ ~~l’<‘l~ill’l’Cl, tlricvl, illl(l ilC’ti\*;ltcbCl. (;iLS 

c~ll~cllli;ltc~~:l’;l~,llic. ~J1’lll’l~Cllll’i’S ;Il'l' iIlJl)llt iIS r;ll)icl it?; c~~~lltrifLl~ill l,*Ilr’OllliltO~l’il~~lli~’ 

ilic~tl~oCls. IJut tIl(.* fc~riii~~r tw*ltliicjllc- i S Ill~‘l’(’ ~‘~‘Ill~~lil’iltl’Cl iii tll;lt SIl~ill’Cl~~t’i\‘ilti\‘i~S tllIlSt 

I)(’ l)l’~‘~~il,1’~~Cl I~l~I’llr’~~ ;Illill)‘SiS;w. ;\ISl), tll(’ ~l~)~~iL1’ill~lS (‘ill1 iIllill~‘%C! l’lll_I* lllll’ Sil111~~11’ ilt ;L 

tillic), \YllC’l’C>ilS \vitli I)l’l*Sl*llt ~*~*lltl’i~tl~ill c’lll’~‘lll~ltl’~l’ilJ~Ilil’ c*flLlilJlil(~tlt 111, to fol]r s;ljlli~liy 

(‘ill1 I)(’ illlill~‘Z~~Cl Silllllltillll!l~IlSl~~. 

Ill ilclcliticbll, l.*l!lltl’ifll~itI ~‘IIl’C~llliltll~l’i1~~II~’ i?; t~~i*llllic*ill1~~ siriii)ll: iLllf1 ~(:Iilti\‘l!l\’ 

iiic*sl)c~iisi\*l~. l.r3S lll~lllllill cll*stk*r~it~* is lIvllIir+i*ll I’iIl* till* xltlitic~ri Of il Si1111~1111 to Il. 

Io;ldiliC: Stc)j3lNT tllilll tl’ il lJrcw*rilJc-rl point (111 ~Jili’l!l’l ‘I’ t Ilirl-l;t>*cv i,liltl’S. .-\ltllotlg:II till! 

(1fjliil)liic.!iit fItI’ ~~l!lltl~ifIl~ill l’lll~~ltlliltO~l’il~~ll~~ lllil~~ IlOt IN' IC!SS osiwiisi\x! tJl;llj tllilt fll1’ 

I’(’ illld’l’1.(~~, tII<l iri\*c5tfiic!iit is 111111’11 It5S tllilll tllat Cl’1 g;lS l~llt’l’lll~Ltl’~l’il~1ll~‘. ‘I’iLlil.‘ll 

tl~~l’Illl_~~, t Ilt%C \‘ill’iOllS ilCl\‘illltiI~:(~S 1’1~~‘0111111t’11f1 tllis tcv*llilirluc.. tl) t lIf)~;(~ \\‘I10 ill’l’ l’o11- 

~~l~l~ll~~Cl \vitll LllC? S~!~Xll’ilti~~ll illltl itl~~iitilic~;ltioii ijf s;rlag::ll’.s iii niisttiix5;. 


