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Table 1 Methods based on absorbance and reflectance of filter
Analyte Collected as Determined by  Ref
Al IA of CAS complex with Z™* Rf 26
Be 1A of CAB complex with C, s TMA™ Tr 27
Co PAN complex Rf, Tr 28
Cr Diphenylcarbazide complex/mixed-resin Tr 12
Cu Bathocuproine disulfonate complex/anion-exchanger Tr 29
Fe Bathophenanthroline disulfonate complex/anion exchanger Rf 30
Fe(III) Pyrrolidinedithiocarbamate complex/anion-exchanger Rf 31
Ge 1A of phenylfluorone complex with z* Tr 32
H,0, IA of Ti-5-Br-PAPS-H,0, complex with C;sTMA™ Tr 33
Humate Humate/anion-exchanger Tr 31
. Mo Tiron complex/anion-exchanger Rf 34
Nb IA of phenylfluorone complex with z* Tr 35
NO,™ Azo dye from sulfanilamide and naphthylethylenediamine/mixed resin Tr 36
P Blue phosphomolybdic acid Rf 15
P Blue molybdophosphate/mixed resin Tr 37
P Blue molybdophosphate/anion-exchanger Tr 38
P IA of blue molybdophosphate with C,;TMA™ Rf 39
P IA of blue molybdophosphate with z* Vis 40
Protein IA with C,,0805™ PA 23
Quaternary IA with [Co(SCN)4]*~ (ppt) Rf 41
ammonium
S? Methylene Blue/mixed resin Tr 42
U IA of 5-Br-PAPS complex with Z* +ppt of Z*CIO,~ _Rf, Tr 43
\% Tiron complex/anion-exchanger Rf 44

Abbreviations: IA, ion-associate; C,.TMA*C,H,, + N * (CHj) 3; PA, photoacoustic detection (after color
reaction); PAPS, 2—pyridylazo-5-(N—propyl-N—sulfopropylamino) phenol; ppt, precipitate; Rf, reflectance
spectrophotometry; Tr, transmission spectrophotometry; Vis, visual method; Z*, Zephiramine* (benzyl-

dimethyltetradecylammonium ion)
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Trace element

Convert into a collectable form

Collect on a filter by filtration
(adsorption, sieving, etc.)

Dissolve filter and
(organic  solvent,

analyte in _a solvent
sulfuric acid, etc.)

!

uantitation
(Spectrophotometric, AAS, ICP-AES, etc.)

Fig. 1 Scheme for the preconcentration of trace
elements by using solvent-soluble filters
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FUDBBETHEINTOSY, 1mgdm ™3 LITEH
SPERZV. TYRERBREICT 4 VY —ICHES
hNTHBY, BhFETHS. RSV LEETHS
1-F7FNVT IVDRBAMMETH S S %, BEOZ
EFTCHLARLET, L EEIRBBLLFhEL ST,

BEDOAEETE, Ay ) v IHqEKELT1-F7
FNVIFLYITIV, BIYTVLREELLT 473
IRYEYANKYT I FPFRASATOS, ZDEE
ERTHTEBRERETVAIVHEICLTHEA A ViTids
LRV, 22T, TOBENKEAA Y THB pH HB
T, FFIYWMRYEVANFVBERAAYELTT 4
W —ICHELED ELEDPERBLE. ZORGTIES
TFNVIFLYITIVH_MGA AV ER-2THD,
T/ BHRELELICHEINS., CORHT 4 VY —DF
ERBHEO LD LARMESH 5.

TV TV FREELT N7 NATRXAFIVT
ZYvE I FT7TFNIFLYITIVORAEDER
#5&, pH1fHERBVWT, YTV, hy TV VT
EHITERDICETT S, CORMETIE, ERLETY
BREIMBEA A4 VI8 ->TBY, FFYWVRVEYR
WEYBERA A VELTHET S ENTE B,
BEREHELLT7ANI —RKETEE, Dot ARE
SNEBENT 4NV =D HRATLULE S EHAPRD S
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», BEFHIARCRELRXTL, EEBNICT7 4V
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F—ICHETHDIIRETH - 12,
BITMMREKELTCT I/ RV EVANVKVEE, B
v TV ITREELC I-F7FNVNZFLYITIVE
FrcEbTE BN ZOHEIPEDEDEE, £RT
57 VEF X pH 33 LT T 2 HOEEBRE 1 HOR
BRI #HOBA 4, pH3.3~9 CHIEEHLABHR%Z
FhEN 1 ESOHE WA A ¥, pH 10 LETIEK
WS H—E 4 A I ->T VB, H6-T, pH 10 LKL
FCETA4TIVERAAYELTT A NE —ICHET
BIENTED., 74 V5 —5BHOAF VLTV VT
B UTRANREERT 5 & L.

Ti

EHSNE, pH5 IXBVWTF I v %5 4 0 vk
Bx, 7473V A AV ETHBUBELTKY
I—FNHNKRYBIT A VT —IZHEL, 74 V5 -2
L DMSO IZARR L, RINBBENEER L. HET
HRIBAREZBE» XREBTHERESL LI
T, BN TERRS S, MECETARBZERLT
W5, 100 f5E TORMENSTRETH 5.

411 SHEOME

AT 4 Vv — BT, EBLED ETHKS
BIANI—CRESETRIEL, 74 NV8— T LIBH
IZEPT. ¥BOBMTHES 7 4 V8 —& U TIERERE
PN, THABEHICENTVAEZENEE LV, o
T, BT 4 VY —BEETIE, 74NV F—ELTIE
PE L BOVEEZRALTWVWAS I EIZKSD., TORAT
T AN —IZEHEORPHEINTVS LI ICEDN
5. BRFETRAEORNNEE UTHEIFE, 74V
5 —EHBICENP LIZDTIE, HBOERIC L5 RIE
MEEND. -7, BRFRFEAEOERE LTI
EBISHBBHETH S ENEE L. RERIPKE
<, MBALZL CHEREOBICIEY, BRSNS ZEE
N7 4V —EshhE, BT 4 VS —BfEE
DISHAB—B LB THSS.

5 H—Ewks» >0l ERHT 5

WiE ok
51 ZUBIC
B—HEZOL > TOVRBEY, BEEZEAIZEEIIT
HIZHBET A E0H 5.
ML TEH—BELLFT 75 LY EKOREMEZGH
THEFTT7ILVYPETS. CDEE, H-8-F /Y
J—EEKIZ T 7L VHICBEEIN S, Bk 50
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i, ChEFRLT, SoEBERCCEEREZMAA
MTt. F7ILVVRBRYEVICBTBADT, BiEME
Ny €V IEDP L TBEEZRE T &0,

MES3, BE*2 LTy —HicLrRE oY
Ly EKDEESYY, BEZTTHE_MICHHMTSC
EERBHUCEBBYERRER» 5 ) 77V (1V) 2HH
L.

BLiZ/s > T, MBS KB4 + v REEHRIBRD
HOMSSMEmEcRAINE EdICa -1, FDEH
ICHHEDMET 2R HHDT, ThdHHEDTHRIEDOH
REENT 5.

52 JEA F o HREEMABROEI

A A+ Y MREEEROBRKRZ AT 5 EAET 5.
Zhid, IEVEEFZVEE, ItV vy FRES
I 20 THb HAMPESIHEDOIAEBON
(cloud point) &EMFIEN S, BV RUIEIEA & VRS
AR OHRPBEIC L > TRELS.

BOKMEMEIZI V) vy FHRICBREI NS, - T,
SV v FHEBRLODBELEICE S THREL, S
NItV vy FH%E, EBARRBOEAORL 5 RE
EHRIAR s 1B UTH—IBRIZT 5 2 & TRk
{LHEEORE» TE 5.

EW 5%, JEA 4 HREEMER Triton X-100
DEROHESEEARBALTC, £9 Ni-TAN ¥ L —+ %
Ity FRICESEL .

Phoid, 1, ChsBESWICHFEOEBF L — b
EREEL TV, BEsMA 4 v EMABEA 4 8
{LEBOBRMBICHLEX D EZRL, Mg-F ¥ I LT
W—SEEE X T 4TIV EDAF v REKELTD,
X$H-a,8,7,0-T F T FRA(N-AFIWVEY V=) h-4-4
W)RWVT 4 VKR RTIYNVNRYEY ANVAVEEED
A4 v &EEKE L T™ Triton X-100 D I+ v F48
AR U 72, X, HHER% PAN $B{K77, Xk 2-(8-F
IV I)IYNT V)45 T 224 35—V RE L
T™ PONPE-7.5 ® It )Y v FHRICEHEL. WAL
HBERFL—- MIOVWTOFERNSERLITOA
1-75)779)

£% § TIC PONPE-7.5 ISR OIREE & B Y OBIR™
% Fig. 2 WW/RT. B RUEIfthoIEA + v K mEiEHEH
($ 21X PONPE-20) L DRAICE->THEAHNS.

OO 5, ILMEZNEIESETLEBAEE
BELEBTAHAILEICE>TILNVHEEZDBEL TWO,
BEOOHE L 2% 0°C LIFICBHIT 5 & 3 L VESETL
THILERAL, AREZHEITLBEAZB TS EHIC
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Fig. 2 Cloud point as a function of PONPE-7.5
concentration’

Bots. IENMEZEER, BOSNORZLIEL A+ %
REEERIBRE & ICBERLUTAIET 5.

INHOHELBEMBICETVS. TE, £<0F
BAEOBEE SR S h, BEMESRVII<LE-T
Wa. LU, FE4 A+ v HEFREEER RSB FIRT
PHETEHESHEBRZEI LVENLNDT, TOFHKkK
DICHDREI NS,

53 BEMESFRIROHEI M
BATBERORIZHLINB U E AR THO
HdHH. Matsubara HOEAFR) PV A F IV T—F )
(PVME) Bl 2> TW5A. COEHFHER%E 45°C
IZN#3 5 & PVME A OMEST 2. EEBEYTRY Y
BEvIhA b7 -2 OLEEIE PVME HICED A
$h5d. H#ELIC PVME lHZ X Fvta vy V7 IZED
UTERNERZBIETHIET) Y SERBTE 5.

54 KBMEFRYT—ICL IR
TVENITNIAET )Y R (X7 FV-Bo-FF7
Vay Rigd) OBKRIC, RYVTFLy 7)) a—-)vdk
HKEUER) -2 MA 5 EZMICHEET S, —D
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clitkoTHBIKIY Fa—LET B ENTE, 0°C
PLTRrT22EHbTED. ZORBETIE, V370K
HMSEEIC VDS, BUKERES v /37 O ERERICHE
1682)33).

COBOMRIIAE > 121EH» 0 T, SBRORENSHRG
ahb.

6 1 HOBEADRHE

HPLC, ¥+ Y 7Y —EBRkE, BRFRTFEAET
AELRBERORIL 0lem® 2 VWIBZALTTH
5. B OBWMBETIE, BEROEIEIH com® L0/
T2 ERRET, BREEROKIRT IEEICTS, 1€
5T, BREVOBEZNILTHIENEEND.

&F 5883, MBS & KBHIEE | FICRMET
HHEEEELL. 2ORBERODEHITHS.

%, MERSAE 7 UORNVLD LD BERMOBHE
ICHIH T 5. B o hofiHEIC DMSO O &5 7z, KB
MCEREO/NS ZBEREE | Binx, 770 YEETH
THERIED., CO&E, HERUEO/NSBBEEILI PR
0, zORICHHINMERS PES S, BEKTH
RUTHLOWICHT B E K.

COBEBICES /N POEREERICRTY

a5V % pH 10 (N-YZ70a~F Y373/ 70
IV ANK VKB D ) T LRER) BT an
VM(IID-22-V e FaFxy 7y Ry ¥ Uik (ML)
KEz2S. KBOREIB-TVEHE I HICBAEL T
EEXICHHLCHAPENDT, BREOFEEZ 7 ook
WA UTRET S, FOL /0 MEKIZEA A Vs
OTHAMET V— T2 FOMNA A v sFrhidfitish
BN, WIS, FTRNITFNT VY EZILAFVEMAT
a0 MEERE 7aukVAICHtEYT A, DREL O
O A&V A 0.1 cm® ® DMSO %1% T 60°C OKE L
TI#L, 7uukasERES€ 5. DMSO (JHF
HrNx DT, Iz a/Nr bERE D BO
DMSO OHIZEF A EICK S, 0.1em® ODKEMA
THRRL, 0 0.1 cm® 2ffi-> THE HPLC (RARR
H32) THW T 5. 1.8ngdm * BEOKRHRANSES
has.
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Graphite
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Hydride
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Gas flow
controller T\IaBH‘
Peristaltic
pump

Fig. 3 Schematic diagram of gas distribution sys-
tem for hydride generation and trapping in graphite
furnace, with slight modifications 'to original

drawing®”

Table 2 In situ concentration in graphite furnace

mp.
Element Gas l;gi%‘;;:igzr gi(;hige/o"i]
AsE6)88) AsH, NaBH, 370~600
Bi®® BiH, NaBH, 300
Ni% Ni(CO), CO+NaBH, ?
SpoY SbH; NaBH, 187
SeB?) SeH, NaBH, 600

7 SR -BRINFIRME

vH, VATA, FVvw=wL, 8, tLv, TVF
EY, AARUTVIVIEREOKFZ Y ZO< S, &
NOERFARS MVETERTHEE, ABAKRZE
BERTLEBEICEA L CHERANCBERRE N ELD
<, BEIKFECHELUTEATS. WoltAT—VF
Moy FICHEL, 23—V y TEMBATI &I
Lo THEFLEBIIEATHELHS.
BFETFREEICB VT, KEEDSEE#EY
BRI U BN ICEERET S C LI KV RFE IE
IZT% 5. CODHBEE Drasch 58I k> T ZDOER
ICISH XM TLI¥R, $iCH F ¥ D National Research
Council KBWTHE I ATV, COHEORE%
Fig. 3 IKRT., KRIYREICET T Faty
B b)Y anEbATOS. $OhDTLROMESRN
% Table 2 IZ/RT.
SBAAVELEBANAZNE L CEBELRFETER
FICHET L LN TES. Bz, Sturgeon 501
VAt v E—BERFET bT e FaksTEET b
U A E>THNVEZNMEEYICEX CRRRICHEL
TW5.
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Table 3 Control sequence for in situ preconcentration and determination of As by GF-AAS

Step Temp./°C  Time/s Ar flow rate/cm® min™' NaBH,/cm® min ™"
Generation collection 1 600 10 0 0
2 600 15 0 4
3 600 60 100 0
Atomization 4 2600 4 0 0
Cleaning 5 2700 2 300 0

BEDRH L ROERBRIEZ KITRT.

2cm® ® 0.5M HCl % KZEHRELVICKY, &
Bk (0.5cm®) 2iN% 5. BIAFORILELE LT 600°C
1210 FORIRTINE S 5. 600°C IZHNEA L 7o E &, A
RV 7TT1% F I Faky®r b)Y AGBKE 15
Wi 4cm’min! OFEBTIAS. ERLK v 1bkFE
i, BAELUZAKRICE > THE | mm OGEE RN
FizEp»nb. F I FakyBr b))y L05mbs
Bbo125100cm®min~! OWETT VIV ZHBU, &
STV efbkFEZBONHT. DT 4 P 2600°C T
BEF{L U 193.7nm 2B 2BAE LRI EERKE
) ZRET B, BKIC2700°C T2 BEs ) —=v 7
5. COBOBEETVIVREDIY hu—v7'd
75 bk EE®HT Table 3 ITRU T
CALKFITEBICHTIH LIS WD T, ZOHBAITIE,
HERRELVE V)T HRBE Lo 1. FHEIC
4 a{L B A H D SHERPEOOT, FOEHULRLE
SHWEEY v FR— S —TEORREFES. BBl
X 2~3%, BRHBRFIZ 40pg TH5H. 8 BEBTLHRLE
1b BETCH, 4a & S5a RO TROYEDREE X, As LD
HRICL->TRELDTIIEL, BHETROBEITKT
FTHEIENMONTVAY, BINFREETIE, Thb
D EIFIZEAEL . Fe 200 pg, Cu 6pg, Ni2pg
BIFE LD o1z, Dot ABSRIFICE T v 7552 L&
&0, AsH, ORAEEICHEZ 5 X 5RO OHED
B bTHAD. X, KEIPRET V- LR
FI/RIEHETIE As(III) ITHANT As(V) OREHLED
n, BRI LT v 7FH LIk, COMES R
Xht, 2T AsH; BEROBE % 05 M HHER
MELTVEY, HBBELZ 5M KT 5 EHEIIEIC
WAHIEHD.

8 & 9 U

BEfEtkEE ST E %, bo MW HEEAN-T5
DHLVTH o1, THEHWANABTEETHS L%
M-tz BRESEETEEEE VB THROVERICRS

HTWEEWEIEREBFLOWLEEIZL., 202D
0, REMNEZLOEDLUELLBHALLOT, ChiEF
eI LTSHEZEA TOVREEELLVEE>TWVS.
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New techniques in water analysis; Simple methods for preconcentration of trace

elements in water.

Katsumi Goro and Noriko HaTa (Faculty of Science, Toyama

University, 3190, Gofuku, Toyama-shi, Toyama 930)
Simple methods for preconcentration and determination of trace elements in water are

reviewed in some detail.

The topics selected are

1. Measurement of absorbance or reflectance of a solid phase in which trace analytes

are collected as colored species.

2. Visual and photometric determination after enrichment onto a transparent film as

colored species.
Enrichment with solvent-soluble filters.

»®

4. Enrichment exploiting temperature- and polymer-induced separation of a micelle-rich

phase from homogeneous solution.

&

Concentration into one drop of water-miscible solvent.

6. Determination by graphite furnace atomic absorption spectrometry after separation
as a gas and in-situ concentration in a graphite furnace.
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