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fr.t1~oduel-i·:m 

i\ c:1.:cli t:!!.ti \'0 £pcct:'OG;r3:;)1tlc e~:a..::ri:1:1-Lion of ~ca1, an.<..l pr\J.:e:Dsed Gnlt~ ·~•.f:,..~ 

-- ·-.- • 1'c·••Mv1 to t1, tor·nl.'1c the ~Ti'CO 0L'..)11 •")r:'v1 ' ·in t l~:i '3 ::W.t' t...-:ot11P 1• ,,..,._,.,v~ri- 1•'1'11 _ .. ,~--~i.. .... " ........,, _ ··- J , 1 \; ... .~ .. - . .. ....... • .. to, ... l,..,i • ~,., .. I,,:; ;;:. ..., ., 

do,:~l wi'c.h the qu3ntitativo c3tJ.raa-r,ion o::: iron ond copper pr,1scnt in ncr.10 of 

..i.~::~e .s rc:.1)leo o 

t'.ethod 

Bcc~~so of tl13 vcrs~ n.::m.11 111:iounts of tro.cc c1:)::-.cr:ta in tho ·.s ~u.t Bn:::9103, 

tho trc:c8 cle:::..;nt.s h::.d to be c o~cont1'.J.te;d SOl:~ VJi'l~i t b0.ro1'"0 sr-,e~·~ .. x~o ""i~~l':'Jhic 
• ...,, ♦ 

oY.n.·::lnf(c:.on.. T,·ro met~1ods of conc.:-mtrc,,tion "·ore used: (a.) !'.lltr~tion of the 

.,.,, ... ,..,,~ <>Olutio·1 or" thr i ~ ... , . , , , • ••. ,.,,,.,_vca' · t,}v, ~'1•"'olu'ol•--- -••.•0 t •!>s•ri· ' .1.'
t,

• {;...;' ·?r~' c"'-lor. .,, h\.,1,.\,,, \.;: .J. .:..r - , ... ~ .._. O~l.# i.c...._.v _,o ..l..• ,;) - lJ .t,;~ \,,e. _...J: ,;) J \JJ - ,~•, V ~- ... ~ 

cryct3lllzation of tha mlter solu:Lian. c t,ut,:;itl a :i,-,urti.al s0;n .. ratio:.1 oi.' the l o;-.:..:;t, 

soluble a11d the r.1ost soluble co;;::po,mciSJ .fro;n th'2:i main oody of tho r.olublo salt. 

A quill t .c.t:t vc sp0ctro:;r:1phic e:.c[11n:ne tion of the i..-iscluble :rcsich.1..0., tho 

l ez.:lt solu~lc· co::rpou ... "1do, c..1d the ri~o3 ·;:, solutlo compounds p-. .n~nittcJ. the dctoctic:1. 

of trace elo1::..o::1ts "lv:i. th. sonie idcn of tow thci r ccn'.)cntratiorrn chru:.;e in tho · 

usutl parific ,?.t-l0!1 p1-oc03~;os. 

Sl e,:10nt8 Cb::.1orved in Svl.t 

SD.."J1)1CS 632-6'1:3 

Ir.:.Soluble Hecid:.1.0; C ?~.. r.- F'·· V 'P' Al !( c-.•" "i ·~ C u., . .,; 3 v.i1;, e 1 , -l, ;: .m 1 ,.u·, u :, :., !) n., Sr, 11,:, 

"' ' "'f"y..J• ,:a ., A0 •" • 

LocDt Solr.blo . cu., Fe, V, Ti, Al, Si, D, c ~, s~, !Js/ Na., Ae, Cr}, . ~ 

tost 5olubb : Cu, 1''0, fr Tt, f, 1 ('.• i .!3 ., c,, t {ri z1 ,· (>...,.. n . , ~, ,_, 0 , , va, ,.:r!' 1_ .... 0 , ,U.:,. --u, vl">t• 

Sa":lplcn G55-6G1, GGo 

!~soluble Rcoidu•:H Cu, PL, S~, Zn, E'c, V;; Ti, 1,1, ~b, Si, B, Cn, Sr, M~, Na. 

Lea::it Soluble • : Cu, Fo, V, T:5., Al, Si, B, Ca, Sr, :.ls, !la.. 
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:.:o :.r::, Sol:.: b:!.o : \'I Cu, ::' CJ) 
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'! •• ,4i t.l •• ,V'\ 
.. , .... _, -- ·-J ,.; ,- .-.;~ r1 -· 'l r•., ( : l' )1 , . ~' -1 

• ' _:) .;.J ' V ~- J ,J , • •• ~,, • • L - J 

S:..'..-::plen E-Sce- s l:Jl<l i!-6G'/-S (: :ot- p,,n !]1; [~lo tt::d. c~ld. F.i;!. !H.:Uli.:!) 

'(/"' .,, J --• v • 

lr.3olubla r~~~d~c: ,.. .. , v (·· vu., l:,); 1:orn ,;\ ~ ...,,. t-..,. I ..,. ,-. "'\ ) tjl.\ I\.~ ,•,.. o. r n j) c- C.,_... -r'0.: .... :., ,..-:.,'·""'• :, ..... , J.,l., ;;i::i., . ..... , ... , J ..... , u .. , 

' ' v r.) '" t • ( L--•· •,-•r..·•') 1 v ,,,.,n'li Lr''"'(• ) . J:•'. , - (n,-,r,n 1,~ '1ot 1--"'1"' ) ~r .., ; ... ~ .:' "" , ,,; ... Av .... (;.;!~1..;....J.._,. i,.J, :1,i;. \...l-,L • 1;.,..., ·,,, :, :1oG ...., ♦U .Jr. , .,,...,., j ,'1'(..9 

:Uost Solublo : C1J., l•\-,, V, li , .U ( nonG i :1 hot p,·:n), tin (nrir..o in ho'L-l)Dl'l, 

ext-:?.·om:.:ily ~:i::::J.l tr.c.,~o i-r1 cold p .:r:1); Si ., D II ca, S:c, lle, 

~r !? ( r • i: 1 J. ~-.- , ~ , , ... .~ n, r.. :::im •"-L- ._,_ -~co 1 1 P.~~ • 

·~'-C\··ro ·liu:•, nrob·,bl,.,. int:,.;<>d·icc•d fror ,:'•t:>i .:7 c.-.- st,~-J, ::rrr'"ul'-' ,.4 . .. • ... .&. ·- J Jo ,• - t. ,. ... • .. ,;.; .... .. ·-·· vv ~ ..... ... - .. _..,, , • • 

"-<"!~SO!'XJ potn::rnilJ.;a in inm:;.lublc rcnlduo i'l'or.1 th,1 3!1:D.c,, 

Di8c ~1nsi0n oi' T:c::, . .:. l ts 

1. So:io of tl10· elo!l:onts listed 0.:)ovo <::hich c: ::,:o not. ordlnc.rily d~tcr~:w1(?d 

i n thG uG:1 ol ... '.,,.. ,, -·ic''l ,, ....... .. t ... _ t.... m1r,ly!J~1~ ::i g1"1t be (1 ~•tcr';~-rl.no.ble if 

,,,.,., .. ) . (7 00 (_a•~ ) '"l"d i 1' 1-~ "\.,,-.. C C\>'" '" .; .,...,~o•""- "' '"t 
4.,i., ...1\.,; ~ - <.>'·~ j V- l ..., \., t.,,_.. 4 .. ... t .... ..i..:.u:,.-' :.,.-v ~.~ ~ 

'l'i, !:.!n, t.i .. 1 d C Ll .. 

... ,., 
vV knovi thGm. 

l ,::1--zc Gr~,: s:i l nn -~ ... ,c~0 

'1' !'lc~:JC l:.ru 5:r•~ K_, Al, 

2~ '.i1hP.ra ·.:,ert::! no ot~c:rvod traces of Li., CaJ Hb, Be, Bu, o:i.-· m.1y of tr ... c rt:l!'O 

earth olo:: ... ,mts~ A trac,~ o.f sol uble K vms found :i,n t ho 2 to •1- foct, sc.:<.~'vio:.1 

o:· the r.l:10 .f'llCO • 

S-> 1\ll sa:1:pl o s c ,;n tainod GYi)SU!.:l or tli1hyd..d t ,) wit.h strontli.uJ. i.::cl ts c.s i t':-­

purity ;1 probv.bly 10:;s thn.:-1 o.l pe:i:·ccnt. of t.h.a gyp:.Ju:,1 ( soe r aport on co:')por 
' · 

a'1d iron) • 

0,,. 'l'::10 oho.le in pro·;:ia_bly the sour~e of th ,. Bi, 1lc, tmd ·ri, soluble B, V, 

c.ncl Cu, .:ind i n;::;o:!.ublo K,. 

5,. Sn ru1d rb ii'lor·a .fou...-1d o!1.ly ::.r. tho in"1olu~1l c ro::r:'..du~t1, and p~~ol;::J.,ly oro duo 

to n~0tailjc soldo:A fro::-, ~o::n,, ~)iGce of equip~:xmt. Zn i'o1.1!1d in the lnsolubla: 
' • . 

r ,:s .i.Juor; of -~ho toppin.c; .;,..rid fino i'l.:G.w cialto, Ot,,.":lp l 0 0 6.S0 nnd 6G0, rr_,y ba 

0..• '" ..t.'1 •:v"a' ' 'rr,,·, ..... , ., ·,~,: ,, ,,, --: ._,.;. '" ""1 r:'• ,,., '"0 +j·.~1
•,,--. 011" "1•..., .. 1+.n :'l"''' p"'--~·on·· """ c,• •t, • .., ,., ... ly ~ ..4. '..,;, .:., ...,.,,i, L,.:,._•;t - r:..1.J .. .J.Nv~ IJVV V ~ "'-"- "l'-',.J \.I ..i.J.t.,;. ,_,, -hVJ. ...,,J (-AV' .,1..V .J •'-' ~ V ~·\.. •\..;. Ji\."l 

:.?n:cll ::ir.:oi.mt,3 .. 



~3-

6_. 'llrnc~~ of 5ilvc~"" -r~·aro i'ott~:."'1 in th:: t"C~n.:;-.f:' ;.1cu ucl.:tior1 a1J j_n 'L1 l•'.) ~::ra.ino=-

'orin·:::., .:m.d pos:;iblo t:i:·.:i.ces ·,1.:::--.:: i' cu:1d in tho £in0 fl.:i.l-:.3 Dalt D.!1d. t.ho c;r::rrnl a,tod 

~~ rJ.t3. T::10 sil vcr i::; ost:i.i,t.:tod to b:; 

oi' O.O'JO 01 P')l'l!ont or l,;;::;s. 

...-.. . , .. "l, ·• .•~n~ 
1.JJ. ~~ .. J\.,1,&,..,l., in c o~ccnt r.:.i.ti 01w o!:. th3- o~lcz-

7. t>olubJ.o boron end v ano.diur'.! rmltt. • 2m bl..li:)O.l··c;;tJ.y l' fYL [;.j_nJ(i i:1 sol'...lt::.on, a--1d 

wc:.ild vor·y- likaly be larcol:r r,3 :.,0•1od f:e<:.i;~: t-110 ::;ult. in th3 -..,us t iJ brine . 

o. ""~10' 1isoot .-.. ~,· )· •) '-•"\r. +-
' • 1 .. . •J >J , .. :;./!: '"-.. .I,..~ .. i,,,., difiJ .t"C:'~CC:J ~-.. ~t ... ·,o~n t !10 Lou.i!Ji.~1n C1'1.lSh:·::d r'()Ok cG.lt~ 

.... ,.,,,, ·t~,.-, Y.3v1,:.,.,,., ro·cl.• cn·- 1➔ ,, "~ "-" ) 1 C · '·' ;:;
7 "' -~ ,:-•;: r~ .,.,. .~ " ,~,-. -,-~ .. ,.,.,~ ·.,·co· •nt Ol~ v•, ,· · ·•jn .... 

(._.,,,_ ,1...,\., -I, ~'-~ aio ..J '-\.. l.,J.,;,~ ._,._ :,;,_a_:: •- ..J VV- V\fl.i, "-.,-.,.\.,,, ( ;\. (.:).,..l.,"1...,...lJ\..•.L, ~~ l.,:. --~~ .. ~ .. .__..__.,.i...i_u 

~·lD.:1 ~ l-:~nser a-nc-m1t of >':}troi:.ti.u:n in the l,o\.~i~i:1·1u :; ;_1 lt:..t a~ co~":!p~\roci ,-.·it11 ·tho 

!(~~~~2.s sr~lta. 

~i ~ '..2:~c procf1~:::ot.~ rs.1lt~, :.ia::plon 6E2-CC,: a ::d ecs, e.rc v,-:;; ry littL:1 di i'f .:ront 

i\·o~t ono r,.nothur in r:..ny ro~pect,. Th3y d.-1...f:'cr 'i'r-o~l t::o o:::.·in.::H1: ~p:·<:pL::s GC- 5-

6G'l:, :Ln t h:.i.t ths b:dno:;.,. cf cour::;e,- .c.c:itnin l i'~rGcr a:nou."lt:s of ,,\ll i r,1:,~1::':.ltio:i 

'-.1 th tho possl'blo excoptlcn o.f tii., The e hi ci' dii'.fcrcncDs 
·.-,"'-

rLo tct! t!l\~ tl"'!o 

prci3enco of 1;,i.1 ·a..T1d Kin t.1:.,~ b r :Ln•:::!S , niLh none detected in th,?, pro~ces~;d :::nltn .. 

. 10. _In 50ncr11l , the hot-pV!'l. 1.md cold p.-:i.n scales <.:ont-:-d.ncd t h'.) n;c:r-.o cle::.:lm.t:3 

f rn . .u:.d i~1 nil t.he oth0r sn:ilples. t.:0 1,13 phoisphoru.;; ·a1.s i' cu.nd in the in~ol'J.blo 

r,~aiduoG fror:1 t,ha scµlos, ..md none wus oo served an;;r pli: .. co else• 

Conclusions 

'.l'ho re:•,\-; r~d sn·oce sseci salts a:-.r~c-:~ ;:eJ are all of i 1·oe.t purity, with .only 

n few trl\CO _olo:,Kmts cktect.nblo by sp:.'!ctr-o,.::ra~)hir. F.tj rns.. fl i'ei'l ol' the::-e 

....... '°',.,,,..,.+ - "'Ot orrl-l na..,..., ly ~1° -<-nr~ 'nod 1 ·y .,\1 ··,-~1 , . •·l · - n ~ 1•r,•,,')3 rru· ,••'-·' ')0 <:- '1 <-C '"'l)''ibl,., \.,.t.-...,.; i .• • ..:-•• J. v ::, ... ~ \......J.. c;. ... - · .... "-~ ~ ih...:. V \.i i v~.,. ..... .. , 'f. :• (~ .. d j ...,...., . ::~d \.( .. • ""'"'°"'"' Iv ., C, V, 

of i•m-.J.y:;:;is. if vo'I"'J 1-E.1.r i:o · r.: anples r,0r0 used. r0n0 oi' thJ t:r:i.cc! clc::1snts nro 

pr,JDent in th~ rod-: :wl t-, in suffici.::mt qu.:::..."lti.tics for roccv;2:.ry. ·;:1th tto 

rJos:!iiblc ox..::~ption:1 of iron a=-id coppor, no c l e:..cnt!'J '7:~r'.:; ,~otf)c'l,od i n c>:JOU.'1to 

w:1ich r.1i '.'(ht. bo c msid0:r0d dolotcrious ( see rc-oo:-t on cor.:r:.-3 r i·-.!1d. iro:1). - ,. ... 


