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Chf()fnium exists primarily in two oxidation states, trivalent undergone stnndard oxidation and digcstioo procedures. One

Cr(JH) and irexavalent Cr(yI.}, 11re uoc(}tnplexCfi trivalent suchpr<X.'edure is atl alkaline pemlltatc digesti\m, which
,,~"- ,.' t'-.' ,'h.,n.u'!' I'n.. CrJ' Th, ... ,,-.~,- 'I: ,,-L' bl.. ,.. li.. t-"A"",~~ ,,;~L 1""y",11: ",t' 1f'l tf"' t'" }i'..,t-. c"" D t';t t ,..;I-~~1 t"' r ""0'";)I'~~;""" ,.." tK "I"""",... "", ", ,'i" ,'t-~""'" ,," :\UJ.Y, ... '" ," lUU"~"'il' lUc.U l~ ...ct., ",I "".I", ..., lVt" ,.1.1 "JU (;)" ,"l~JJCU~" """ct.l

,.,.,A' t'" "",I.., tt' ""'~ '--' t ~ t'p't"""" "': t'-- '- y "l...'- t'A- '0 att.' at,."" """' p.t..." " " 't' n """' t l...'A"CO ~"'.,l...,...1 fi "t"", ,,{ ,lp , "~"t,,,,",4,.u n""c'U'" ,..#~.. ",L, UUI"~- .-".. "'" ~I\; ll" U1VA \JC ,.I~ 1" ""'" ~...". ,"", , l,,~ lflJ\.t h, .I\'1X:Ut\J\t P "L"", .. .ct"""",, .. 1'_8""",.1",.,

~uutions, 11re IigatJd exchange kinetics of Cr(HI.} are very re3C'rirm with a cok>rreagcnt. This method is used to detennine
$low and acc(mnt. for its low re~tivity in cnviror1n1emal and (:r(VI, (mly, Using the suggested dige,sti(m prrx:edure, the
~,t'~: tr al "\I" t "' 1"" A- t~ tCI."" t'" ",;' 'r' ,Cl..d,..'t .( P'~ tnUt"$" ct "';'~ '" ,"", uc",..."'" ~"",8 .\lJ,1\"" ,'" y",

'n.- l..~'v a'
.\1",1",.., "N"" t'"",, "~~"" t" n~"""' I' I" "" .;." "'--""" t~ ", (,.1 C" "II."W" .b... """ I"""' t\t,,'I.."'" ,",Ii t""""«fin;., "..;,""", t.

nl.1lC 11\;", 41"", "1""" ..." """, ," 1" """',,' "'" UI\; "U""".. " .lVl_ti.l ~ ..11", ," Ut~ ,{I;;""",...""" "..1 """'~.." """"",'

(crO4&) or dil-chromate (CrIO; it)fl, depending uptm the pH of addititm to chromate byiU:t.!()t1 exchange w:t.dchcmic~u.y

too solution, In acidic solutit:ms, d.ichRtmate dOt.t1inates; suppressed I-~utmyity, 11re detection limit fOf Cr(VI) is
W".._""'".,I'.. ..,..,'}'., ;tA!"':"""1: "4 "...,,... ,1':)n' t"I~""s In ..,.I.-' r """'~ F"I'1 w' Cc':" ) r,..~, A r., 't r'nrIN'o""...

.11.1." ". ,. Lm",.. """1..""",,., ...lh,fl""'~ ~lL, ",..""". ".UI\; "-"", tJC" ~1\A,..,t't"" v: u""... ,,-""""

CnyI) is .t smmg oxidizer and tooreforc hamuli in en.\lin)t1~

mental and bk>!.ogicaf SystetRS. $TARBABlJS

""";Y 3 "' nt r-A """"P V "L~.., ","., t'... "" i'" , "" a:t t.,..t", "~r""".11 l..,~1 _,I' l..' L '..1 "",- 1..'1... WIU.JI~."", ..K"'"1I,v,'t"",.,-;.."" ,.j..U~';1,,...

)ree mt~hRl\.Js are presemt:.:! m .It,.1S I<:tc'tmCfu rn){e I(>r uk
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srnmidbe uSCii ~S a chroruic ion source, "I1re stmJdaf(i srn>ufd
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~ftA, ~fU1R"'A~_n~ft~JUA"~U ~~, "
mCI~ N, O1f~VI.I~~~ ~ f;C;nffi~'lUB 111: In a vanatl.tm of Metholj A, blJtb CrlUl} and Cr(Vf) are
lRJ'ALEI1A8IlEXAVALmCIB'... t1..~ry,.¥,t-~A .co- 'A~ " m ~- ,l.~"'-t,.- ,",t-- (~' C~Tr\ tV"\1""'"

U%:.,.-JICU a, ,7th' n ,. t ~U; a!~!.tmoces Ot UK; r{t.l,-.~J"

Anal'" cI:1Inplex and tlw chn~ale iooat 3~5 nm require no

Lu ' . 'c %+' -"t "L 'C ,"",,' d "d" L- postcolumn hardware fortlw ~ecti<m of b(>:th oxidation states.
t romlClOO( f'}afwu.ITomale( lV~-'); 1,tCtuomate "Cw" ~""' f C '~..'" ",'""" ,..,
~c 0 " .. The ab$(JrbnTwe o. chromate at 36.; nm .fS not nearl, ft.S ~a[ fu"r .r. .~., Im~ "' ~,~

J i that of Cr(VI.:)-DPC COOtplex at 520 nm, but the metUt)Q is

Discussion of Method useful for samples thatc(mtain highcoocefUf'atitms of CUrt,.
n.1i"m """" h "" Pla';.,g L,t""'

f" N'c,.l.,,~A;\ -'1' '1S'I"'.1" ,.."s;r'+-"'- "'f "'~C""IIl }..n\i"; di""'" ,,""'" "'" ~ ""'t'L,...fi!5,
t." .. NiilllN ,'~, ti", ;'cUf':: ~t._"""" v filC', y,," ,-

dicarl)()xylic acid (POCA) complex and the Cr(VU-(jipbeny.f.~
carl>obydra:rJdc (DPC) complex at 520 no} allow ph<1tometric Recommended Equipment
dctectioo of Cr(Ul) and Cr(\ff), ~s soowo io Figure l" elutioo ,i\!\y Dit)t'ICX Ion Chromatogrdfih equipped with either a

tin1es are :; minutes and 5 minutes for trivalent. and hexavalent Variable Wavelength trV /Vis t)f a Visible Detectt)! and either a

chromium, res~tively, Pr)Stcolumn Module ()f a Reagent Dt:livery M{JOule..

The eluefU sys[en} is POCA bI1$ed. The trivalent chromium is
""n.\rn",,A ,." .t-~ C.. POCA) c C"' m'n'! W..,f", ."" I."""' v..,.,t"""'-F-..to;;U "" 'fK;" " '1 "'" ct""".. f.1.\,,; .tlt;; l~""!ro",."

chron1ium is ~parated as the chnmmte ioo.. crO '" ,Hexavalent

chromium dt>.cs oot form a comple;x with POCt\. Bccansc of CrQ1-

the mow kirretics of u:t:,'ftnd exchange cfor Cr(Ul), a pre-eolumn 0,5 ppm

deriVciti:t.atioo withPOCA is used to foon tlw Cr(..Illj-POCA

t~)1nplex in tlw samples. At the nemy rrentrnlpH of the eluent,

CrlVf) exists ft." divalent chfCffnate. The Cr(.IlI}POCA

t~)1nplex is a st1tble mtmtWtt!ent anl<m.

The pH valtiCs of the sample and eluent systems are critical to

the efllcieOC)' of the scpat'dtioo. As Simwn in Figure 2, pH

values of 6 or trreater caUcsc inhibiti(m of the (;rlP[)('Al ,b "

coo)p!ex formation. pH values ool()W 6 show a rnurked Cr1,
c<).l1versioo of chromate km to dicunnnate ion, which C'dfI be 1 Q 1:1pm

harmful to the column. The pH (>f tlw system and s3n.1ples is

therefore cht)$CD to be 6.8 to allow optimum ~p.flf'ation and
§..~ , ti.", ",~l..-".L ,,~;.."V1;'.""" ""." ,"1 ~"w "'Y--_s.

r I III
After scpttnttion. tlw Cr(VI)-DPC complex isf()rmCd ~sing 0 4 13
~ tc""4,, A~ v:':Z'I"! I' ()n r t" I'nr. t' n'w"":'~" '{(' i"""""" ""f 1~" . ,J
r"- ".t..,.". \1t;ff ... "". v",. b ,,~,,"""" "..."",." ". ~'" ~
(tt." "t-..A~ l (vm m"'" L~, ~ It';"~'; ) 71"'-rm:n"h""" ("' C""'c'II ' Minute:)
ctlC '. 'iUI\mIU 1 '~r ...,.. tJl;: '-'" u..,.;u.,., u.."', c',U"""", .7t ."Lf

and Cr(V{> are possible to detet'tl<).l1 limit~ of 30pI>b and
0,3 ppb, res~vel.Y. Figufl1 Tt\vaWt11 awJ h1iiJi\\m~~tdRGm!!$;!

The flow nttes of the eluent andpostco1u:mn rea~nt are critical

to the analysis. The coolbine<l flow rate sboold be 1,5 mL/min.

The eluent flow rate atone is I ,0 mUmin and the postco1u:mn

reagent is 0.5 mlJmm. Adjl1$t theRD~1 flow' rate al'ter first

measuring the flow ('titre of the eltiCnl at tlw wtt"te line outlet

andtlwn me,asuriJ\g tlw flow' ntle again afterpressurizirt@: tlw
fi-

D "'"
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Solutions aDd Reagents
L' t't ",'t ,"',pt.,.lC it;t.". Vft7"~'

100 ' , --,---' Prepare by dissolving the foUowing reagents in 1.8 1\11}

Cfcttl j\ "" .'",OC"'" ".' "'" - . tit.Vi delooiz~water; :20.f.1 tl1M (3..34 "".J nvridtl.1C~2.~~trt:loxvliC

~ ,,", H'" r..r .

. '\ ,,'01 ,'D OC"' ) :)ft f\ "" /co: ~L ,.ff A'__01' b..,.1 , - aciu \r- , ",'\", ..u.um:.vl. (J,.f{) w",j ui~ium- j"",,,E,~

fleiat!Ye / pl1<mIXtate he~vdrate tOO mM (15 f.1 t/L) ~um iod:ide
~ 00 'r~'~"c;'~", ":",,/'c',

i'f$Jght / ' ~~ mM t38.5 ~) ~~um acetate, ~8,O mM (I:IDt/L)

(%) 4fJ - "'- i~ ~I.o\\' (Odi"'\i()We,

... "'" Heat the $(lluooo before !1(!(fing the remwnmg re'agents to- '-.. 0.,' ...,-""", t""' "" (", ",6'A..,.",,: ; oow """""""'- !I(; ,.. "JJ. U,~J..." .

11) Ehrent:

0 2 .. 6 8 10 12 " ,1M nt'V' A " "' N H"'tV ) 10 ,. "',_J., ..m, r~A."c., ..m"'I' 3z c',,-,;, m,:¥1. :.'w,

,,() ~. C'H CO "' H ""... '" L 'O'H~-' AU .J' m,VI. 'i ,I', 4' ",..0 .ll1,Yl 1'-'0;;,1110, ' . ..

Prepare by diluting I 00 mLof the elueot stock to 1 L with

.1.8 M!ldegn.s$Cd deionil~l water, 1l1e pH of the diluted el.uent- 2: P",," ""ih.,"""'-"';-"';""""';"""'C'", mn f;;t "" """"",..t,..."",.;; """""Iijl" should be betwecn 6 70al.1d 6 8()by 'on ;;;nr1Jln\lttJgrap.'1¥ c ..." ", " ,

Po.stco.lumn Reagent:
Conditions " m~~'D"~" 1 (}th:iC"I-Olf O. ~ N' H Q.-.O- "..1 r,-", £1,' £1., ,,7 ,,';' ...

Sample l~()()p Volume: 250 J.tL Prepare by diSc\i()wing05 g of 1,5~ diptlt.'f1)'lcafOObydrdzioo

COI~~: HPIC-cGS Guard and (DPC) in 100 mL ofHI.:ii,C grade !11etharrt», f\dd to about
L1PIC l"'CC A J." 1..~,.t C OOroL A f' "-u,.",,,..4 I '" ~"r" A,..."..;,p..,CtW " t- """'f';...t'.. ~CO: _L
.1.1 "."~,:J.J .,«1".""'1. J ,- '" Ut;;b"""~V 1.0 iYQ';\I.C.~, .."'. I,;"".I"",.",!!!, kJ uu",

Eluent: :2 m,\;f PDCA.. of96% spectropt)()t(m~'tric grade sulfuric ~id Dilute to I. L

" m\,A ;-.t,. H,'PO with oog~,%ed dekmil~ water,- "VI i ",,} , !.' =

If' m'A N'"t"",YI., m,

Sf"m"'~ C'H CY' "' H Sample Preparation
~ J . :'YI. "', ..u;,-, '4'

" ~ m'" L";:"H I'oftypical \\'i;tstc \\!i;l.ter samples, ad.iust the pH of"'aw s::rmples
..,0 "VI tV

tl' ,. V "I,... ,)f "",'" ", ,"t\. ,,~l J""" h,,"J-v: ,d'" ~y..Ct"""' hl"";" ""' t' dFIR 10 II..,.' "".. w""" U.O .. 41. ",,~!U -,.. "UIU"c , n u""'" """" "" .
.. 0\\', ate.' m"",udU .. . ... " . In a '100 mL volumetric fi~sk. adtll Gmt. of the ehwnt stt-x;k

Postt.'olumn Ao\\" Rate: .2mM DPC, l fY:fc CH"OH' I ' "' 1fi L " 1 H ,..~ Ct..-, soUtJ()U to exacu" um Of samne ,eat "'~ !!$mn.e to""'fTC., ."',- 'J' """.F""""C~"Y'
0..9 ;'" n,SO. I...~'I ' " t' C 1 ," ! _A" ,; tAltmg tor f. mmute. ,()() Ute sample to f()()rt.1 teil1pt;':mrure ail<i

Re;tgent flow Rate: 0..5 mL/min dilute (0 UX> roL withdek>nized \\'ater, Caleulatitms must

Mixing Device: Membrane React()t or acC()Unt 1{)t the 1/lf.1 dilution of the !!an1pJe"

Reaction Coil

Detector Wavelength: 5W nm Forplatingbatn !!$mples m ,()(}() ()t m O..CX» fold dilutions are
~"*"ft"" (" I'tl'".! "~"'nt"'n H "1' !' 0 1;""""'" ,.~

t"n l',,:'~ 11 " ,,",,~~'.
""-""""'.~' 1" «I -"'"1.",,, itUJ ,ct."""."""...", 1""" 1 ,""""',.

""'I'V <:1,-,'" 1)1"'0"'(1 "-~;1- qUl~- "" ;." t~-~A I"'~ :.t'g"..A
""OJ' ..,.",- ,"" ,~ u.lUk. ." ..' ,'" .., I1.f.ICU_", f. ","'AU



.,...1: ,.,r_1I1C l1E1&M'RA r." The pH valoosot' ttre Silmpfe itnd eloontare cntieaJ ro too
REXAramA81'1A1. C.'MI. """1.."""'P",, t".L~ separ4UOI) At pH valtlCs oolow 6 chromate. "'fl"" ",,: v "tC,., . .,... " c ,

im'\; are coov'ertoo to dicM:lmate tons, l11e resuftispt){>f
.I"IS , , , separntron a!1fJ: potentm1 harm to the column dlilC roti1e nigtrer
(' V I " C' h -.n".,..I"'~ Z,

) aoo dichff)fi)ate to o 4"} IonsCoOn. .;. ,«.,.,-- \'-,.fV;I ". , '4 J c ' "'wi"" I' "" rn } "'- ,..r d ;" h ~~""" ;""'£""'."""C' y...""..n .~ ,,"'.u.'" ..,,"'.,

Discussion of Method ~ f'-- ~"""' { "" ,1.~ C ..'H' ).r-..~ i'~n I"" j~ ¥~A "", qr\ 'C';'~~""-"'" fiIl;;.. '1Vl. vr~ V""'v "'~" .', I """". """'",
lr) MCUlt:!!JB, tbe visihieab${)rbaIK~ of(;r(Vl)~dipoonylc~ pl:)£tcolunm deriviti7~uon with OPt:,
hydFdTJde (DPt:) complex at. 520 nm aJk,ws ph<)f:()mctric .
det.ect.itmof Cr(VI), The eluent syste:m t1ii Pl)(:,'\m1d Nfl, OH [-low rntes mu$too ~t$ured IItttre w~'\;te Hne ootlet... Adju$t

I>a.~ The hexavalent chr()tniool is sepiinltOO 4,$ ttre chromate ""~ Rn.. ~""""", 1:'£'... t ",...,...,...,."..""".,t.., "~( )w """" (~ f'the. ,in; ,. ,ViVI. tC"..""""".""",, ...". ,.,"","",.,'~ un; .1." '".~"

tOO Crt) . wttbPOCA ,tCtin.~ as a divalent antooic elnent "I""'" 'rt.-.~ ,.", ~ fl {" W "'~'fi (1' £l" r rmc;1iiS' """"'.:r ,t.~ RDM.. " .4 ~ '" ,..,. i.l~ """"., ,.;u ..1,," "'"' ."',. v"_c"""~."'~ ,.~

\.~mp<)fIent aoo NH.4°H providing 1m alkaiine enviroon1e:nL As shooldoo 1,5 mUmtn. wtren the e:luent fl(}w rate: aroflC tS I ,0

shown in Figure 3. the efmit}U time: ({'If Cr(VI) 4,S cnr()fi)ate is mUmin,

abotit 3.5 minutes, The disturblmce .in the cnrt)tnatograffi is d\re

to ilie higb saitcOiltent .in the sample. Using injectkm villun:les of l(K) ~"'. detemuuation of c~VI) in

samples taken through the$uggested digcsti()fI proIi;~ooure is
nn"","'1", ..",c1'-""""' I 'f' m"" " f' 5 ~
Y~""',IJ1", .v UI;;.""...". - ",-",. w'"

Recommended Equi.pment

Any Oiooox f{)fI (;hrtnuatogtapn cqtltp~ w'ttheither a

Cr (VI) 3..8 ppb Variable Wavelength UVNis or n :i~~hle ~~t~ aoo eiilier it

Pt>strolunm Module or nReagcnt ~ltvery Mt)Qule,

Conditions
!" ". I ' (\1'\ ,IfSttmple l..tx)p vouffie: 1 AI f--"

Columns: HPlC-CG5 Gunrd Imd
H fit C C'~lf """ 1",4""' 1. 1:. 00- ,...~;;J i""", ..t ..':u

Eluent: 10mM POC!\,

148 mM NH;l°H

tn.. ., b, ' I E' m ' Am '..
rlVW l"alC. ,v 11-4-..1"

fi_".", ~ I"'"" »",..,,"" t ' "m~; J ~"'f'r"'"."O "" I.-.","~",. ,.. .. !¥ V.\-"',

I "'" ( "H O ft
\1'$ ",' h.

1g kct H ,,~O.0;" jJ "

.I I I ", Reagent Row Rate; 0,5 mL/m.in

Mtxing Device: !\.km~ Reactct( {:If
0 2 4 6 "R '" . C' ' I\ c;11t.':tlOO .01

~(()f WaVe,lengtb: 520 urn

Minutes

r_.. ""'~' """""""" '" """", """'".-~ I,...!""""""""",...,."""""""

"
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*'_1 ct' .. d II -- u~np, ~nu~##"Tlut_f".tT\r_.!tMII ~'nu
:-!tUdOIl$ an. nHgvH1.$ ~'nvv CII', Cll'vnuv\ttf!m£#w\t UCf£;nmlfYH11VW

e'" ~ _~AUA.l r::IlT~uf):nuu,ut~iUt~m: vr 1'11;-.,...1;:.1 \tnnumfU-

Dis$ol:ve 1..67 g ofpyridif!ew2..~licarOOxylic ~.id (.POCA) al1(} ~, .
}(1 L t' ~ ." ade ' h dro "de I' f Ana.lytesm. (' f "- "'" -, ~ t M' ".t;""""1' [ ' 1"-m \I'.' '" ., {'It,.t 't"~r A
" ",... "". "...""". be' ", '.. . ""',"" ~ I!'~~ "'" "'" , t:hk:tride, sulfate, and chrt>mute,

water,

DY"" 'Cj'ljc.}l """ Q"y¥.."...", Discussion:Of u-.,,""""U, cl " A.,,*t'f"" U _.n-
f>-..~..,... 4\" At""",,-t":t' nff l ) '" co, "'t" , =~:O

p ,-.."tr-.h~LvA_-"A- 1" 1 ~'l"'p"A ('" iL", rl l""I"' l "t rL"" m"'" "...fi., Of" A,~.,...,.._A t..o
rl"t"""~ Vi u ", n., It} \"J g" _J.cou", 1""','I..Wl_1"W~ .. l¥ ",1.1,N "u,~ l~.'., ",1h"",_~ ,..,."", ,,' ~""~~ uy

(.DPC:) m tOO mL of HPLC pie mcmatK,L Add to about ~)nducu.v.i()', This (lerectitm mctb<,;d also alJows the determma-
5(;!()ml"ofdcgnc~~1 J8 MCl deitntized w:otter cootai:nmg 5() mL ti()r1 (tt rnlher iooic &1'Cc.ies in the samplt'. such ,LS chk)ride m1d

{)f96~if} $j:X:'1.CtropOOtoffiCtric grdtle sulfuric acido Dilurc to 1 L sulfate, which are feS{)lved by thc chnmlUt(tgrdpflic separationo
"i' IOt" '.!A"".",,",A I" ~""r,\ A~'I.ft..:o",~A ""."~ r As M't. M~, """~A ,j t,L_'::-"t"'- I'""..,,4 ~:"l "fi"'" ,.,L"~!!" r.("f' t"".. , il U"o""'~ 0 0 rvq4lR;"""..~",U "'GO" 0 U1, ~UIUU o"V, II\: ~n' v ..",,1 '" "'."""'" ..LId ,.. ,U",

CS5 columnuscdal!ows the scpilrdti{}t} of Cr(Vl) as thc
Sample Preparation chromate itm, CtO "J\ Tb:e prlffii1ry use of this meu){,;d .is the
FreeHt~.1ilt'ait"m Chromium: simultancoo$ determinatipo of chromafe ood sulfate .in
The samples may ~injt',(.it"(.I. diR"Ctly after adjusrmentol' pH, cbromiumplaungbatlL-;,
11re pH of the sroupl:es~ prepared sta1){iartlsm~"t 00
,'cl.""' f",.4, " " I""" .'~' 7 "' t" h """"ct't' umL\lA ro~'J... A., "I.."."., ,'nPO'tY"- ci .t..~ " l""."n t }' m'" ""'" 1 ~ "" d 12m.;" tI"""~J"SC1.t .0 a Y"l,UC uIJI-we ' w", s..,..J. tfJU "tl~, ~ ,.IIt,J~... ou",,"t, UiV.. ...,.., , .." ,..'" _.~"""" t .., .c...

~- " tilt'"... __A " b~ a- """~."lv" lv ( 1""'""",,, 'n';...,.'.""Iiv.,~ WN.. .."'... ..., ""'rvv' ",,' ,st..~ ".r-""""""
Tfttat Chn;mium: volume of 15 J.1L" determ.iuatm of Cr(Vl) is pt}ssible to ~ww
These samples are oxidized USiflg ;tn alKalif!e~rstilfate ,5fX} WI>,
A:o_"t."", ~""' uIC",." ..~,:,""'#" """."" U' ..d i~"*" r ,",I~..(-"'It}V""""". r~", II " "",w.""'" 'j'~-""" ,,", , ""Uilu ,..,
&tates of chromium, The metOOd is derived InJtnASTM aecommended Equipment
Metffi:ld D J 687 ~8Q (Metl1ix! C) and is It, follows: Auy Diof!ex Ion Chrotllitl\tgrnph equip~ with aC<Jnductivify

.'., ". ,~ ~t:ector Mooule or a !J1tmex (JlC Analyzer.
I. Pipet 25 mL pf sample into a lOOmL volw;.11elnc flasK,

~ . A_IlL "~"Vt '" (Jf l __A ("' 0 (' f "~1 H S0.., ftW m of ~jJJ1c i.'ia 'I miu"o 19 0 \i'"



.,

CouilieRS Re,geni!yaftt.
S"""""' jc, 1 ""'1 1'V,t_I 1 'i .I ,J ')t ",",f H ~o,m"t,C 1"1",, .1n I. t"'" ",...1 ml'O 3'~ .{

Columns: HPlC.(:G5 Gttnrd3f1d 1)11ute 1 oottlc (4(X) mL)of Ani()fl SU~'Pre$${)r Sulfuric Acid

HPlC.cS5 Analytical ~egenerdl1t (PIN 37 i 64) with Witter in !it 4.Ll'()fltainer. Or a{:Id

Et { . '\ ""w,.'~t,.A, O. l;,mL of ccmcentr.:tted sulfuric iK;id t{) :1 Lot wcat~r in !it 4-L~I--.". ""","1"0"""',. .

i ..,+A ~r4;1<'r:\ etmtainer, fill «>4 L.
tt",¥1 "Ow"",;"""

FI, ;"'W ;n,. t~.. ' 1 "",,1 b_'",'" 1'-..",. t.,. ",d,4mm e",- I' p,~ --1,,-up.e rap...uOD
Suppre&'i{)f: Anit)l1 Mi;;:;f()Menlbr.;urc fll a i {}(} mL volumetric fl~..k. add exactly i 00 J1L of sa.rllple

{AMMS) andailute K) I (I() mL with clt1ent.
D~ ",..,.", "),iZ "'~' H'

SO"""e"""""'" _J ,...1" "I 4

D" ~.. .t FI' "",., 0"",.
3 1» 11-.",

"""to"',..."..., .".. ~a'~. " " 1.41!4",

Solutions and Reagents

1;'1}1'""' [ .,
l.;.,' '" ,

5 mM Na"CO", t mM NaHCO,l , "'

Dilute 1 () mL. of Q5 M Catm:lnntc Anion Eluent Coocernrate

r p !JOcf 171L?\ ,._,1 "~ ..IL " f n"."..t..., "n }.( (;'1"""" C -.n""' J'~ 1"'"" 11_1 iltlU ;;. " ." t;J",«!,R", c ~'" '"'" L:""". , ("""" ,-
trate {P,IN' 311~;) per liter of 18 Mil deionized water. Or

d.'s"" lv'* tJ 5~.t'\ if ""4 1"' 1'" ..."..L." ,' t ,~ (..,nt-'j ar-".,,' "n ,' i) 'J";! if
" " ~ ...JU ~ ,,\)\1 " " ~",t}\..."",," \""U.., """",j ",' t \.to"!' C'

s(tdium bicnrbt)l1ate per liter of' 18 Mil deionized water.

6 DETER,VlN,;4,TlON OF CHRU,$f.tl,',\,f


