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for the determination of major iong and one Tor organic matter and aluminium fractions. Based on the
general target accuracy of £ 20 %, 78 % of the results were acceptable, More than 80 % of the result
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of + 0.2 units, For three analytical variables it was decided not to evaluate the reported results, renctive
and non=lubile aluminium because of the great spread between the results from the fow participants, and
nitrate + nitrite because of the ingtability of gample A, Mormalization of the methods is necessary to
improve the comparability for pH and aluminium fractions. Manual methods are genernlly less sensitive
compared 1o inglromental methods, and are not alwavs suitable for aeid rain monitoring,
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1. Introduction

As shitad in "Manuad tor Chemical nmd Biological Monitoring” (1), between lnbovatery
quality condre] 35 necessiry inonmodtibdsoraery peegrmmme toassoee clenr identilicaiion and
coutrol of the bing between i lyses corricel vin by fodividual participanes of ibe Progrmnime.
Much Digsos iy arise by ose of difterent mssbyticol meibods, cerors o Al Tnboritory
cabibradion salutions, or theengh inadeguinte withiv-Liboranry conmesd.

The between labardory coutre] coericel v by the Frogriee Centre is basaad ondhe “eoomnd
robin” coneept amd the procedore of Yomden 12, %) which is brietly deseribed in Appueimdiz 3
This thirteenth intevcompneizen sy, cnlled 2003 el e determinntion of i nugyor
componends and some wiher ions oot woder samples: pll oomdierivity, slladiniy, nilvaie
Eonitrite, chlorithe, sublote, caleiom, mngmesim, sodinm, poussiom, od alominium, enctive
and non Labile aluminiom, dissobved veganic earbon nd ehemieal oxygen denund (00D
M.

2. Accomplishment of the imtercalibration

Tlee preeprarateon of the siople solutiang is deseribed in Appemdig 20 Tl reswlts ol the conirol
anatlyses performed at the Progrnmmee CCendre are nlso swnnerized o the sone plice, On the
Taxk Fowee weeting in 9980wy decided That two sample sets shoatd be ineluded in this
it e, one sinple pair foe ihe delermimtion of the mujor ions, and ome souple pair
e slanrinwm fractivons ad anspecilic organie compounds.

Tl wnnples weere madled Tran the Programme Centre on May 20, 1990 Moxt ol the
paebipntinge Lihortores reeeived Ui snples wilhin one week, with very fow cxeeptions, o
s el the effeet of possible alleritions e the solutions s mivimiced, the participamis
wry sk bl yae the xiamples as sooo ax possihle, ancd vetom the analylival results within
ez gl alter the sinples arvived b the Tabwratory, Most resalts were reccivied within i
el el T,

3. Results

R Ladoaderies were mevided i participade in the imdercomparison, and 65 Tahordories seeepicd
anil weeived sumples, The 87 kibortories who submitted resalts doothe Prograomme C'enlie,
are representing Focountries, 10 was i problem that some ol the Iaboridories sulanittad the
resulty soveral wecks attor the deadbine, amd noceminder Tedter b to be mailed o some o The
participants. A suevey ol ibe participants gl their code nombers are Listed in Appendix 1.
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The amalytical resulls received fivan the ibwortterics waere e 1y thee imetosd of Yoden £
JhOA shiurl deseription of this method, aed the stdisoend deesaovienn of the aoalyigal o, e
presented i Appendix 3,

Th pgpsese of this lesk is 1o evabuaie the comporbitiy of the smolyrigal resido prodinl 1y
ierent Babartories, The renl "true value" is oot kmewn eaetly B the nanakad syiples nxd
e s intercomparisen, Theretre, woe selectend the nuehion valog, deteyingg Prom 1l
amadytical resulls subimdited Ty e pdivipating, tlweimangs, as e "o salpg™ G eagh
amalylival variable, The medinn viloe is vonsidered o0 b pgeepialile estosge of gy o
vilue fTor this purpoese, ms long s st of the parngipaita g oxny gaaenbglly e s
amalylical method. Tor certain varinhles, ke p s may vepresend o prohlem s the mgctuls
wsiel e producing systenudically difterent resndes,

The resulls ave illestrmdtd in |"i!','l.tl'r.‘ - 15, wiltie el Loty ax repuesgnlad Ty g =gl
eovle and an identification wimber, Sove Dilwsmatorivs wirh sicongsly devigling |':_-;n,|||',~; UHTALS
lowaled vutside il F'.ill:'llt. The preid cirale i |'II”.'.|.“'|.,'."-| s Egprsen o oo seTeelnld asaey
Bivvie, b thwe yeemeenan st Tionil of" ¢ 2300 o e menn nae viloes ol the simaphe i, OF i
spceinl aweevriey lmil defined i e sedtions below A sorevey ol e igsulia ol
miteremparisony Ly presended in Tnble oDl inddivieisd sesolte ol thae paafieamets o
presented i Table 4 odn the Appendixg sovied inoonder of eresigy olenofieation tumber,
Meae extonsve slalistical informations ore presented in the Tolshes 81 - 4% 1%,

A1 pll

e veporad tesilis fip pl e il by preseoted in Figure 1, where the rdiug of the
cirche is 0.3 plE ot el visgsdvees the denree of comgrarability between the pllresuly rom
the participaning Ll terigs, Ve vilues pepertel by the Talwwitorics are givaen in Tahte 5.1,

The poeliciputiog ibwaones eleromed pHoin e test selulions usiug dheir own moutine
el Areledoromierric it wan used by all Tibsrsdones, 54 Taboodorics reporlod resalis
P b ehis oy 19 Dndivaned e Hecy e Uhe pl b vadue during stiering the solution, Tl
stivving, e normally loswring the almgoved pHresall, bowasver, i stoown in Table 1, there s
ey sipliieant diflerenes Palwegsn e desull detenmmed inoaquicseent solalion, and wlcn
tdeternined :II.H'it'ljF_ ﬁlil'i'il'i;u, the sealylins 1 Hs nlere o s,

Figoe 1 oshows e ol mepaanied resulte are spred oul atlonns the <5 ™ ling, dndicading thid the
pasta e e By systominlie cllizets, Twa Taboraiovies tad equilibrated the solitions by
Fibelsl vt wivkh et conbnnngy I3 ppmg CU3 bebire reading the pll vitlue, reporiad Gir higher
rests e e eitbaer Bnbarsadorics, These resulls should not be evaluated by compnring them o
e iean value of all the reporled results, Decause ibis method s giving systemsiically
i Terent semultx, Tlie indormation given by ihe pll mensured afier equilibeeing, the solotion, i
st drlferent frnn the twao olher methods where phis reod direetly ar atter stiring,

The €O coneentetion of samples o the circumnbeuiral mge mny e alove the aomaosplicrie
caualibine This may lewd by systemutic ermoes, the mngninnde will vary berween e

T Wy emlvees n g 8064
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lelsawrmalories e do the ditterent leveds of partind pressiee of O in the samples, cousad by
diflerei seornpe mnd oy conditons, Uhis efived moy slaa inorese the raaedow ereor as
il simyples ney contiin dilterent sl of exeoss 00,

The conerod nilyses carvicd ool o the Prograey Cenoe proveed ihae the snmples were stible
when stvsreel s gur Inlowidoey, Heseever, 1the gepetilibrinm of the sumples niy be influeneed by
VUETILI s i aressiire itd empensiire when they e madled os e pariaijnns.

S systemaric devintions olweredd o B Doy also be i ocermars in the insirimen,
ol e “I-.l.'.|5-" tn el trenles, s gl Teve il elegtionles ey ].r_i'w.‘. isas b adillerend reanlis {4, 5)
Thet oy estaae B ihe gt reies m |'1.,.'|‘:u1'|1.,'.1.1 Feom b1, I, s L!l'.r'-.-"h!l“:-i.l}" driittiectaald to
ihes by b lereinses e fogmmnrerent Teglinig s sed by the parvdvipemnrs,

3.2 Conductivity

The conductivity resules are presendeed g Fipgnee 2 where the geein cirele 35 representing an
awenricy i ol FE-a, The reported results dre pivenin Table 32080 Libworatares pegaonieed
the conductivity resile in the unit psoeny, which s the unit they use roodinely, instewd of 1he
regicsled i ol 25 U0 These resile were recaleulied oo msfeme by the Progranme
Lenter, For one Liboratory the resal bod docbe imliplicd by the ficter 100 10 obtain vilues
compurible to the other Iithoraturies.

A participids wsed an elecironwirie method for the detcomination of conductivity, Ml
Liboratorics achicved wery poed agreement Dotween the resulls o this variable, Fogr
Gibwiraticy reporicd rosults being systenadically doo high o ot sonples, sl =i
Ltbwsritarrivy repuoarded resuits being sy<tensmilically too vy, 1 the aevaracy ol s cxtemdes] o
P20 %, e lowaer rexalls would be Jocatcd withio ihe cirele. A peopor demperature sonestion
i~ necessary when delermining this variable, s the amductivity is clungsingy Dy alwigl fue
peenl: prdeproe al roon temperature.

8 Alkaliniy

The slkalnity reault= g Jlostesied in Fieore 3, aneh the repeeted vesulla ame siven oo Talike 305,
48 Batwaratories vepanbeed resalts or alkalioity, s alwut ang Band ab the matsois daal the
Ciran priod Dbt el sapgeested i tie Magoal ©1 The athers used el AN L,
erllcr to 8 a2 o aoone certain pl ] vadue ooly (32,45, 56000 5.6)

Tl results Tor alkalinity are sproad oo along the 45 Tine in Figure 3, incheatung systensade
ditfereaces hetwecn Hhe results, This is obvicusly due 1o the difforent metlods osed Ty the
Liboratories, 1y a closer exmminidion of e resnlts, o clear connection between the imetlusl
wsedd mnd the tocation o Figure ¥ owas ahserved, The nbovateries osiog the Sirme plist Hration
reported resulis normally lociied close jo the cestruny of ibe civcle, Witk one axception all the
results determined by the end poine tileadion bl Va2 or 425 nlone, are Jocated in the apper
right port o Figinee 3, beeing systenutically too Righ, The end poind ivadion (o pll S 5.4
g resulis muinly locided within the aceeptnnee circle,

'
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T Tubsarslaries repantedd values being abvoud Tadt o the medmm value, they Dave probably
eadenlined e rexull axommsl/ OO0 asteadd of” T T vision of the wesults v Sane
Lalwaanterries iy o Bt o TOOD, pave values comipamahle w the other Tbwratoes, Fert ome
abwaratensy the rexuls Dask e b clicviddedd by o Bctor off TR, These ibaratonies Tiove pejrariod
e pzsud s incanwther unid the the veguested ounol/L with no iedication ul what unit they use,

Fhe alkalmdy value viry signilicantly with the cod point pllased for the tration, Tn widers
connining lugh concentristions ol tolal inorgaimic carbor, the couivalewe poind is close el

P o this gase, the relitive error infeoduced by assaning o Tiked end-poant pllL o
negligible, Tiswever, at lower alkalioities pormually cncountered inareas seoxilive o
acidification, the “total fixed end peint method™ overestimates the doe alkalinily or the
“eaivalenee” alkalinity.

3.4 Mitrate + nitrite

Thes vemulta wepiarted Lime Aoz pasneter are preseoted e Fagre bl e reperled gesl s are
givew i Tabte 54, The eicele in Figore @ s eeprosenting npaeerol doeged aeoumey al b 20 S,
B ooy fouseel By mercasan nmbser of bilssrabones, ail 1s s yeead by o
e e W ol the parbgmmd=, The otlors woe deternonemgy s analytweal vmoable by
rll|'|ut::|i'|u'.|r'i1.,: i fends, el el Dhese dsmgdoeies ane wmpgn oan el virrsin ol e
caad ity e Deen st P, U Bere oo el i e DeTweenp s igsunl B gt l‘!},-' i
i et twstlnadd, 1y |‘r1'||ur:||1||;'[ri1.,' TRV TR T |'|r':n||,|r,'.|'r'|].lI |'iij.:|'|q'.|' reR s Than fon
I|.'|'Lt'::I'l'll.l.lll:ll.'l,l'njihj,-', Muoal il e ey loow resnls repeaial bove Tween dhelertnined I'II},-' i
chroneog by,

The resules et for somple A ad H e goare difTesenn, the vesile for semple A are muoch
mere spresed ol A o sapde 4T the relanivae sdasd devintiogn e sumple Ay
severl limwes pecsder than e smmpde B Vhis s sivngte, Dot the tw simiplaes are prepared
tromy the smme walder, the only differesee is ot snple Hobs spiled o0 ieresse the
coneentrativn Tor st o the moaslydiva] variables. As e control analyses of the libortory of
the Progomie Cenereg dhischosed bt ihe conrend of vitmsee wnd sireide im0 sample A was
deereasing during the weeks adter e mimiples were mailead o the participonts, ibis varinble s
e Iided Sramm the aviluation ol ilis inesresimparison,

3.5 Chloride

The chlovide resulis uve presented in Fipore 5 omd dhe reported resalis Tram the participants
are piven incPalsle 5T he cirgser aeeaemey af L2 s represennd By the vivele, 41 out ol 54
lahowadorics derernuied vhlovice By fon gheoamsmeir iy, e preentesi devisniens nre obseryed
[ PATu LTCRRL S TETA (YRR etz i et bende, gl g .'||']|r_1,'.Hll.rr'|'||.,'.||'i|._‘. et whivh have b |'|i'l|.‘_h
dlestaseiinkly Tovnar, thig Lnirgy mo el (= ol sepien v KR fiar sl ol the agid Boan .'\-|I|.|'I'||'!|If.!.'\-i.
Tlut teslilra proglieenl By 111 honseprapliy e lower thyn Lim e catber tihelDaneds, $e
I.'il'lll.'li'l'lllnl'},f theretnn gl gehlarihs wiltly wapnl iy |;.|1.,'\:I|'1'r|’:||'|n'||.,':-|'|:l-~l 1w Tl 1‘.~|:."LIlp_ acH U
Eeavwesr thian el s aletenonived Wl s CBromatogaphy

X
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O Sulfate

The sullie resalts are illustedad i Fipgure &, ad e reportad vishues e given in Table 5.6,
The circle is representing the Grpet aceuraey of 0 20 % Ton chromntography is wsed Dy ol
52 Liboratories Tor the determinaion of this wmudytical varinble, Four kibordovies osed o
phatiimetric method Dased on ibe dissocindion of dhe borium thorin complex, nnd five
Laboezuories used o nepbelometric method, The cesalis prondneed by these meihods are higher
ihan wiil ion cheonedography, wnd the relative stimdiord devintion is oweh geeonter (oo, Cne
labwrratory used capillary clectmaphoresis with necepinble resulis,

3.7 Calcium

The waleiume rexulls are llastrated in Figare 7, and the reporiecd values are given in Table 5.7,
The trget aveurnwy ds v 200 %, and is represeoded by the cirele in Frgure 7025 of the
parhesipmintx used Tamw sdonie absorpton spectremetey for e determimadion ol caleioam, 107
tewhingues il ione cheanatogrnhy are wsed by 12 and 13 labocaterics, rwespectively, The
e alwerptian pesulis are <lighiy vweer thin the edian vidoe, snd the 10T eesalts slightly
gl D e mcd i vadue, The conmplesemeteie ebwn met g, used Iy Tour labsralaries,
e nl =epsibrve: cpmmsdn lee poessl ol s ke of ssonples, The vesudt pares beiog nol aeceptibly
HTIA |:|ur||'iu;||4.,'.i,| 1:}! LR B I H TR SRR B

A8 Mugnesium

The mngnesinm results are preseniesd i Fipoee 5, amd e reporel vidines are given inPible
S Most of the participunds ore still o wsing ame aromiv abeorption speommameivy for the
hetermination ol ugiesiun, 107 emission specivosticiey and oy chimamatography wis osed
by 12 and 1Y Inhovidories, respeciively, Sysiemmic devimions are dominanig the results
sk B e awouraey of B 20 %, amd the grealest deviations are observed for manual
titritions, Delicnnnge thar the coneenivitions of the sanphes taed in bis interdomperisan are
rather Jow Bor s techaviepoes Uhe most el methonbs pive gommparable resilrs,

A9 Sodinm

The soelivem reslis e prosenied i Fipiee 9, whicne the ot gigle s eepreseoioigp the jreneend
gt accuracy of b 20 % The repericd values e given in Talile 540 Muost niborataries used
Hamie sinommy alsoepon apeetirometey e Uns dotermamdion, Doy, o neiny kibosinoggs
e crrvimsgon spcehioeiny elinsgues are glively taking over the routne determmations, thus
IEE pvetpenpants el JCOR, sl T weecdd Do plsstornclry. The relative standaed doviatinm wis
argglles foe s verulle peiaglueed il oo adomme abrerplionn 89 % ol the resall paaes oy
located within the genernd gt secumey of 4 2.
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L10 Podassium

The potassiom vesults are preseoted in Figure L0, The et eirele s represendng o gl
HIHEH L ETITHY laear ol b, e PR ER T NI VISR AT ;|.'l|'|'.l'1..'l'| e & A Lok i, iy
labwsrsories usedd Mg alomic alsorption specirometry for the determimation ol oz eloment.,
howoever, cmission spovtrometry is used by the same oumber of Laboratorive, The greadex)
devintions observed i the Figoee 10 are mainly ol systemitic nature, Only one labwridiny
reported resnls o less thin the deiection it

ALl Total aluminium

The rexults B total ahunvinism g illasived o Figore Tl the weported valoes e given
i Tl 3 11, Tl | LAY garely in l':.'.|'|lr'l,'.-|g'.l'|1i|'|]|r_ [ ;|.I,|.,'.|'||.,'.|'.'|| SRR Ll al r oA L mine
Tabwsratories wsed crission technigues, and s o the paticnpants ased plastomictvy oo the
determination: of ahmmirium, Craphbite furmee domic almption was oseel iy ssven
Balwwitowics, 73 W ol Hw cesult panirs are locadeel witlinn the gt aiveurigy,

12 Renclive nlmntinimm

The resndes fur rescnive alivapiooe are dlosraeed o Figere FEand e reponed vilues e
piven b Chable 213 Pwelve Inboratories repasteed resnlis for rewtive slumisinm, hoewever, the
restihs are very different, The reanles o sorangby aftecnsd by systemonic e anused by the
nnnbyricnt mwibodd el The soodisticad oemiviem secording o Youden is nod applicable Tor this
sitndion, thaeredomns nome ol the resolis nre located siithin the meceptomee cirele, The medice
vitho nttel s picooee o the "froe™ viadue, theretoree, s o be considered 05 imdicnlive unly,

The reprrted walues for this stumvinivm freiion e strongly dependent on e chemical
comdilions o e rencien mixtire, Most methods are bised on the divect determinition of
ohowiniimt in o soveneidiiied sample, pretembly scoamplishad s soon as possible alicr
sivplinge. 1y thaese methonds eid s sded s pore ol the delermiontton step. However, there
e sonme et hnsds boesead on i pretreansend o the saople, then the resolls ne depeimdent on
how Lotge tinne e sebdified somples have been sdorad belore dwe alominiom content s
dereriined. Sneh aiditiention s ne digestion, o will b oo disselintion of complexes ol
ettt s o ot s parricuhre mesder conaining adwminiim, The resade e expocted o
Hntreise fosseinads ne i linnin whier e preives o rie is prodonped.

113 Nonclabile nlnminiam

Phee resgltx dor o=l e sl e hestiieed g Frgore D3 sl the repetted values nee
Hiv:_‘.n o Pl 518 e satuntjog = vy Bl alihe wlisn wee oty Tor cenelive allddiitnt.
Wil Ditlmospsnten s [pves oo s tes ] Ul hey At ton=lalale sl .'|L'.t:ul'||1't‘|;t TR
atfenttaled el of Rapeerp ionwd Theordoaen (il el i Do oo e enctbed o il
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ET Wy this el non Tabile alumiminn is the action that posses thirongh oocation exchange
volunm, i consists ol momoineric shumine srganic conplexes fsee Figure 1, page 325
manie ol the informations given by the participaents imdicaie ibed diticeead resin formy have
becn used for this imtercomparison, ad i is well enown thad difterend resing have different
exilimpe propertics, mul therefire will adlect ihe cesulis,

10 0% not possible o eviluade e ouedyticid results properly when the result poirs e very
spreadd oul Therefore, e “trme™ vilues wet the 20 % circle i Figaes T aire indicitive only.
The main problemn s the systemincee devindung eobservad botween e parbicipading
laboritovies, indicatiop el the Inboraeeries lve appticad citiceent methods o slightly
different muaditications ol o methad, aflecting the analytinl resaelis strongly.

K14 Diasodved ueganic curbon

The rexults for dhis variable wre prosendeed in Figauee 14, md the reporice vitloes are given in
Table 5000 2% Taboratorics detemsineed this anolyicat vaviebbe inohe snmple poir ©7 149
Bibwrtories wsed o combusiion lechiigue, and nowed oxddidian iechnigue with 1Y
peronudisuliinte was used by fonr Itboraleries unly, Thoere 15 noevidence Tore any signilicanl
iliflerenees bolween the reported results determimed wiil these two mcthods Tor the samploy
uscil e this mitercomparison. Five laboradovies used the photomeieie metliod based on the use
ol phictwelplathanleing sed anvaverige their resulis are shightly higher thin ibe others,

Tl Y ditele in |"ip_|it'r.‘. Ig atel Py |'|.,'.i‘n'l.,'.:-u,'.l'lrir|;|.lI ol upd swepurigy o b3 [.'li'lljl'
[ Bebrerbomics oprted eesules Toeated sutside 1his Tl

A 15 Chemignl axypen demand, COD-Mn

That resithis B b pacarsebee e presentead an Vomaee P, aml the eeporbcgh values e poven m
Tulbdbet 505 Cinly T4 ol the Tabesm s deterommesh s paesametor, sl was onclogdes! o e
e parisemt beeatde there e Jabwnones wluch s ool Dave cgmpnent {oee (b
detesrnrinatmn ot desolvad o carbaon, Ve el the result s e Tocated witho e virele

54

I't.‘J‘.rI'i.'H'f'II;I'IH I Rarpd sy o]k 20 %

4, Discussion

The peneral rule i Gl aeearacics, outlined in the Mainaal Tor Chemica] amd Biological
Monatoriog (13, shall normadly  beowsed s acceptimee limits (o the resulls ol the
infercomparison e, Fhese Jlimie are corresponcing to either the detection limit ol the
micthisd, or 200% of the true vidoe, whictiever being The groater,

I Talde 2 an evahndion of the results ol intercomparison ¥ 10Y is prosenoed, based on ihe
et accuracy {except for plloand condoctivity), where the oumber ad percentage of

Al
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aevepible el e pvenn TR M ofT e wweralte e secepibde whien coonpagald o thy
apeepne [l mven above, Faog the repeeted vesuli e s anercinmnirisaon, o spversie,
ot Jabomaey ot ol Foue s lowatesh ouixise the aevepbanee b Ry s uopn ovenienl of
e veogline sssdybieal mwthenl, e Tabnitories shoukl Beoalile o ohian wsglls e
conpmiesble b e ollwer sohicipan s,

Par b b peseral cogeet avctivney i 4 00 pH oo, aed e ess b 5005 ot the resuli puies
i ool wokho those accuraey himilx, However, we bave chosen W extol the acoeplinwe
it b B AL I s, becdanise vl the presn spwesl of e vesalis for haese twao samiples which
are e by neatral, wd thoerefore are supposed oot o be compleiely i CCb-cguilibriom. Byven
wilh thix linnit omly 37 %o ol ihe resuld paivs are cviluod s aceeptable,

Table 2. Evuluution of the vesnlts of Intercompnrison $103. N Iy the number of cesnlt
juirs reported, and 0 v the nomber of wccepinble reswlis wlthin the glven tnrget
accurncy. Mumbers ln brockeidy are net icluded In the evalmtion.

Yurinble Sumple ™ LAmi n ir
. Pl
ALV o AL hr il L
Culidiniviny Als hh [4} e R Fl
Alkilinily o Al eh 20ty L I L
Mhtale niteenigen  fARS g gany it fde)  pOTE
ST Al Al A0 ik KL
Mlfae Al e arbd A A
Culeiiim Al 35 RA R a6 ™
Magnesiam AlY A4 i, " I BV
i Alf 51 M AR al
Totwim AR cL S T FTRE
L Abmmnium, futal o an 277 T ] s IR
Adlcroininnn, vimaslive: i (1Y T ] -
_:";-|-I.-II.':.‘|I:I:|HIIH, nu-latule - en (1) W (‘w] o
[vissnlyed i carhan Ll R R % Ry
_mu_:i_rnl A ypen I:!I.':II1I:II1II:! L 11} 1% S0 _.”}. . 7 .
Rt — b e L3RR

" 1 e avcephiogee bt s erlemleed Fravm oy faryrad withw {11 pedl 2 il e
A0 R e platds T e Bediiced feobn Qe el Suloe M e 10055

Fhe preedalern wally prony eonopsiralality Telwaeen e reparted vesulls foe pl e pralsibly due o
e Tl that e Y wanhues oo swsarly newtead soludion e el mare spread oul than in o
it modutivns, Additiomally, ihe difterence between pll values measured o stirred solotems
are systennutically lower thinme in gquicseent solutions, This problem bas been demaonsiated
through severil intercosaparisons, and will vonaan as o problom s ong as different methogds
for pll determimution are wsed by the poariicipadiog Tnbortories, Theretore it shoold w
discissed wether a more “correet™ appreach should b osed, for iosianee sing ditferam "troe
values™ for 1, one fee cach mseihind?
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Fir alkalinity, ax owue have observed eoclier, ihe reported resnbis for soludions with low
alkadindy vidues are more widaely spreict il in sedutions with higher concentrndions of
carhimade. hne this inlercomparison, the wesulis are slightly better thao i some carlier
intcreomparnsnns, proladly because of the somewhot higher bicorbonnte conconiritions in the
simples this Line.

Because of the high precision of the repocted wesults e condoctivity, we huve decidad (o
reduce the aceeptionee linid fur this analytical varinhle, 1 we increose the aeceptimee Hmil e
the tirget value, the six loweer eesalt pairs Peingg ondside the circle in Figore 20 wauld e inside
ihe wirele.

For oitrale U onitrite o very strange picture tsoobserved, nsoooly V% ot the esuldt podrs nre
acceplible. This is cuiged by ibe el thad the resulis or sumple Ais very widely apramd om,
capecinlly many luborieries bove reporiad very law resalis for nidete i this sample, The
saenples Aimd 1Y boave been preparad teone the simse wacer, the only ditferenee s thist sinaple
1% Bitve been spiked te ineretse il concentetions ot the nanlyiical varinbles, In sample A no
adelitions ware made, The comtral amalyses perfovmed o the Inbaratory of the Progrinime
Centre diselosod that the content of nitede amd neieine isiompile A wos not stible, therfore this
viriable i exeluded from ihe cvalution o this intercemparison, Sa e we have nol found any
cxplinlion for thoe instabilidy of this selulion,

W Liovve decided 1o cxelucde taoo more variables, reaclive md noo Libile alieision, oo the
evitluation of the imtervomparison, because of the very greal Jifterences between the [ew
reparlee] walues T cvaluale the dedermination of ahominim faclions, o oseomns [ b
npesEary Al the fabwralorics nomlize their aoadylical  methads o0 improve 1he
comnpsiaba ity for these varmibles, There are some eonfisions about what wwnimiom frclivng
shioaled B ddeterinegl, The inteodion in thix inlercomoparison wis o connpane e resalts v the

Figure 16, Schemntic represendation of nluminium fractions weenrdiog to Briveoll (7)
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variahles prinnad in bodd el scheme presentcd o Figuee 160 There bave obviously been
repurted sumie vesulis for orbien GaeDoms i we asked foes This may be doe o Dwe et il
e Frogennsme centre s glasseno e datinitims o anminium species piven Iy Deiscoll (7)),
weel ] nwinee o the e et vk Bborsstories iy wse islialnly ditferent definition system.,

The noneexe eyl ahamngum intially present in e sanples of this intercomparison, is
sl oy b maagenel with eogine matler, The Bet il the laborilarics tsed difierent
mendificition: sl gyen dhtioent imethouds for the detcomination of alunininm species, nuy
exphiuin somt ol Wi gt spread Between the mesalts for the almminion fractions,

Fur the nujor comsiiiuents the exulis e ey wll in this detercompinrison, as 7 - 490 5off
the sesnles sy ageptable, S ol the Tiboratorios il repovted reselis autside the nceepiinee
litvies e gt ety Ly diflerent from the imajur groap of participants. Somw of te manal
At honds e vt sensitive cuough for siinples typically imalyzed for seid min monitoring,

5. Conclusion

ST Lthoratories submitled resubs for this ierconnpsiemon, Uhe et pesalts were repoeled e
the wariables conduciivity, chleride, =ollie, mapawesigong sodigm, sl dissolved i
carlum, Mare than 8O % o the esides were cealiimad s geeepible i these by hival
winales,

Isthuer passr comgrarability was observed o e sl of abiovinnbse dpegaes oud misie e
miten, Tl diferenees between ihe sethods weed o e deteriming o of sdamongn MU I,
are Pralalaly the reimon o ihe poor compiealailioy Tor these varvinlles, Fov mtepie  minane i
e resn s are due to the widde sproad of the resales reporied foe smple AL Bowever, so G e
el tpon b boesn T B wliy Ahis soludion hos proved oo bae instible,

Crverall, 78 %% of the cvaelaated! vspltx seve Tecated within the general firpel aceuracy ol 4 20
" Tl Bbwnadores which reported results oudside ihis mie sheuld fmpaoves their menboads o
bttt bty comparability, Gunceally, thae appliction al ouimest nusbytival mthods seein to
Pz Lo vl fir he waler smnples which aeg ntlyacd in this progtmiime, as the duetecting
libvaag o mezversnd pmannioad aeihodds muey e o gl 1 wse Dibeoriiorics are pobip o malyde te
Iaw vopeenhialion snnprles i the {iiore, i s il that they lower 1he deteenon bt aff
it 1wy,

To v e comparadnlity of the oyl results Boe aunnnim frogiimgs, f =eeaox o by
neeerniny toonoemnlize ibe analyticnl methaoeds atied the dgeommatng e higgues wsel e [hese
determnntions, Tor dmsignce foomeed the dedimiions poven oy Fipune 16,

Acttal grven ol T RZ pll unils seenss jo be e reasonalbe pssessied o the eentpgy Tor pll
measiremends when wesnk Ly tiel e bearesl water smnples - wliehow ot e CUL couilibrivin -
are mlyzad. O the nexe mgetop, 1 abosld b diseased whether we e continuing ke ase
omly one o vithue™ for sl dhee b resuMa, o e bave doerend S oue valae” o cach metll,
brenuse there nre obviously systemang ilfoenees Between e meiheds used by ihe
pariivipating kibortorics.
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Appendix A, The participating laboratories
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Appendix B, Preparation of samples

The  wmunple solulmns were prepareed o mabmal wsider sotlected B e Lk
Marididsvaminet, Tocated oulxide Osfo, Mimwayv, Baw waler v oollectod an polygihylee
combinmcrs arl browghd o the Tebwratory G slorage, These combinners were siogel e
ternperinlure foe severad weeks wb e aboeatory, Parmg Hus stalalbatien perten) sy aptieleed
e seileel Ul sobgrions were tilivateel theoph Gdd pome oembrane $ilier, amd small
aliaouty were removed Tonn e Giltsde o dewrmine the enneenteidons of the syl
wviriahlos ol interest,

Sample Towas prepared by spiking the filined waier with stock selutiong of slichumeeinyg
cormpeunds contaimiog the magor ions, BMecadditiims wore nadde o peepare sangale A,

A Tew days betiore mailingg the samiples do the paclicipants, the selubmms were Dansdgred

A2 ey ad sone dew [ Tery polyetlivlene Bontles with serew ciap, Tlese simplas wely
slopad b oo tenperidare wotil riling (e e participatmg Bl tares,

Tabte 3 Summary ol the conirel nnalyses.

Mraeile Saple A ingle 1t Sl sl 1Y

hiean =kl ¥ ETAF =4l LRI A, Felenu sl
e iy dhw iy

pl A N N ¢ R A ' NI N

ity s ML {1, TS [F

AlRulihny Dl i1 (LR o RN

BN NI ] X i il bt

Chhinle med AL [ips Y omit TR

Ml Fiedyy puige) AN LAWK 4 W X

L ST 2.7 LT Ak L

Fli i ninn aaperl Ll il (e {0t

Hulinan gyl Itk e Jm 0K

IR AT LR rhind 1t (UL

Al al, pyil T o4 [-12 1.k

B Ty slunsiai gyl 47 "o wt Wi

Mo Tindily alunn, gl Ad i Hl (HAE

Fhses v, £l i.h {LIIR RN [l

COTL M, !l b A nan

Saripile Eonteol dimiibysen

Prariis the amteremmgsison peeiodd, o sels ol spomples were engbnnly sefeeual Trom ihe
Baateshy for comtenl anslyses, The detesnmmabuons swere arried oul By e alwaatory o ihe
Progrannmme €entre, the fiest sanple sed B aoadyscd mothe Baprvmnnnnge b My T eonple
ul wecks Jcline mling the sopedes Lo the parhicunts, The Tasl somnple wirs sipslyecl 1 the
michdle ol July EMO A sy of the vonliol resalts m presented ne Talile 3, The sl
resiltx comlincd e the =tability o the smople sofubom= wee geecpiahile ilaruye the
vteres e etk oy sl aabelival varfalles, eseepn B apteate 4 el i sunpile A,
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Appendix C. 'T'reatment of analytical data

The 'rl'llL‘I'L'l!IJ'::II'J"ﬂl"Lh'-l:III wiks clirricd i |‘.~:-,I' thigr trwethend od” Yeomaclen, s prpesalL e royuiies bw
."-".'IJI'l['itl.‘!"r W b illl:l|}f'.f.|..‘(1, Iind nVLTY I:l!'!nl'.'nut'_\,-' aliall cespan iy e pesu L e cach sl il
iI.TI'.1|_'|p"['IL'iI| virriible, 1o eoeedine avalelt e vesall ot sgonplie 13 pledicd sosinst e result
ol sample A fsee igores |- 183,

The il_.',]':l].'.bhiﬂ.'l.l ]'.II'!.‘.H!.‘]'I“IHi'rI'I Vinles o |'|11x'-|.|l’u"||[:,-' [er RIIH'l.iIU."HIhh lzdwwzcn rau oo s systemate
Crios illTl.‘l'.'Ii]'lE‘, e resnlis, The two r-.l:'i;.l‘hﬂ Bwes wleawn i the dlagen s |:'.,_'|1r';_',t'..;_'lr|||"||g 1hi
e widoes ol thwe ﬁ]HHE'!lL‘.‘-i.', G = o i e s sehien e oowe valoe = md kaown the r|'|1_l'1_|'i;11|
vitlue of i resnlts Do ol the parngpatiog iboetores, The digesan s s divided into
fLinr l.]'l.ll.ll.]]']ll!l“‘-l. TR h!,l'lh'ln'lj'll.'.lii,::l.l camty, wlwen [y ;,|||,'||I1,,Ig-.|:-: = e ied 11}-’ eaihonn errors .;,1:|'|}-" 1he
restlis will sprciet rnmadons by over the Bage gusnlin s,

Hiwewer, the resids nre t!I.'\-HI.'i“},-' loentesd we [hae loewer Jelt mwl the TS |'|H|'||, 1'_1'|,'|;|1'_||:';||'|,[r
cemmnlnlubinyy o charnelenstic ellipical paitern mdong the dS 0 Tawe, i s eetlecnng iy Lol
LY Lalwsritorics oo o :\-i:-}'.'\qll.'.i'r'l:l.llll'.‘: devithioms = Lopee atinnee] Doy losy tie v Tniwle vilues i
bt sinnplos,

The accepianee lmit of the resslis iy be vepresented By oaoorele el i ceoteum al e
miterscetion of the twiy straipht loes o i diaprany (ieie o0 wedem valoesd, The disknwe
Betwecen the contrumy of the circle, nmd Hie mark vepresentoigs the ilbwagioey, o s off
i el o o' the resolis, The distane along the 45 tine s giving the margitnbe of ibe
sysletininig eivor, swinle e distanee perpendicutar (o the 45 line s iscdicaling the mergnitude
ol e vandon error, The locition of the Libarstory in il disgiees s an wiperted andoseniztnm
alvagd the sive and Pype ol analytical orror, mpkiog i eusice oo diselase U cooose of e

Thws sttt tecatment of the analytiond resalts wis aocomplished in s weay: abes of vesilis
wlere one oF ot ol the vidiges e Tyarge avutsenche Al true widue b 5008, are omidied from the
statshial salenlitions, The renzining resnle nee used e e coloolrion of the wean valing
(%Dl the stindard deveion Ca, Mo ihe pairs of resuls whese Bol ot te vadogs e Tying
putside b 3s, are emaried The rensamme resals ame osed Tor o Gl caleuliation, the rosults
of wehneh oare presentcd in e talles 5010 515, Rosuhs Dttt omnvitresd o e gplenbinnans,
e skl weith thie lener "™,
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Appendix D, Table 4. The vesults of the participuting luborstories.
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Tk mll nll i oml. Cond.  Alknhine  Alkplip, ™R3 NOEZ NOSSNOD
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