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Table 1 Preconcentration techniques for inorganic

trace analysis

Separated

Sample state substances

Techniques

Solid
or molten

manual selection under the mi-
croscope. sieving. magnetic
separation. heavy liquid sep-
aration. flotation.

selective dissolution. electro-
lytic dissolution. sublimation.
extraction of gases in metals
at high temperatures. dry
oxidation of organic samples.
zone melting. fire assay.
filtration. centrifugation.
flotation.

precipitation.  electrodeposi-
tion. adsorption. molecular
sieving. ion exchange. liquid-
liquid extraction.
tion. flotation.
electrophoresis.
trafiltration.
tion.
filtration.
mentation.

particlest

constituents

Solution particlest

solutes

volatiliza-

freezing.
dialysis. ul-
ultracentrifuga-

impaction.  sedi-
centrifugation.
thermal precipitation. electro-
static precipitation.
gaseous absorption. adsorption. con-
constituents densation. permeation.

Gas particlest

t Particle diameter >ca. 0.5pm
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DTHigu.

W o THERPLREZ/PITH T & BEREKRERY
S CERELOHELE D DTROKRTTHS. b
HKBREII— RO EO—F M LI W EAEE L
V.

B EILHE ORKIRGERALER P v -y - & L
TRETHONED IV, ZORHERB N TCIEHROR
ERERTEHONEETHD. EERE+ O BRI E
TERC B RS2 (T % DI —RCHEBITH H 2, B
AW X o CREFFE P cBeRMF g T 2 7R
HThb. BROBFTIL V-9 —DILERC I 2 F
Bl —Rc s TEEch5h, BIMETROR
BELVRAREE TR I 5 DR
Wk b=y =2 AWANERD D, 4 R AL A
MG By, BV B BB INE & A
WTEIREERD DA, & OBHFIIFHEC T4 I TR
D BB D,

2:2 FBHRELBRERV ST HE
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TFT@Ei\v., 7)) —vr—ahoZRg 1md ¥ihio
4 ¥hs Fe, Cu, Pb 7z L%, HlxiE% 1ng BELUT
THoT, chEF@EDOEREF D 1/10~1/1000 D v
RVCHD. BBEROFRCID 7 ANEET HE
CALBNCEMER 7 4 v 2 —CRETHUNENRD S.

7Y —va—aik, Lrl, BREOCERRFCESH
DEREETLHL, INWEPABC Yo THERHOK
W, B¥ic ARl bl EHEH LI W ERN
BH. o TkREDKE LT EROERBPT HEPA
TanE—EHACEBRE ) —v 7 —-F (V) =X
v Rru—FHE, 722 Fig. 2 porviigER0%
SOPITRBLNS L5 kAR EEHVL 2 &I
5. 0k b ieRTiEERERECASRE T RCER TR
E, 7Y —vaA— a2l LEREOHPEEBLZ ELRL
TATRE TR 7oL,

Intrared lamp

Filtered air or
nitrogen
-

[ Hot plate )

Fig. 2 Glass evaporation chamber

2:2:2 F F EREEERSOFCHERV-DR
HEBMBILAAVy 7 A, A2 -, AKXSTTA,
B, /S5ev—h—Fv, El=Frv, #)7et
vy, e Yl ThHL. ThOMEOEHMEMND
T, PMmLHEREELDL L, WRECIHEELD
Ba. B, (LR, ByWROBERITHR X, it s %
LEET D LIRS E NS 5T C R TR A
WHEIX FELTVWOT, BIRCE U v 40 % 82
B5b.
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Na,0-2 ALO, ThH 25D, B, Na, Al pjEgeaias
L3 <, XA 4+ v oBRBEEBAT~OIEBHSKIC
EOKCHEEVHD. ChbLEBHIETHLDRRD XS it
KEWBITERNERHTHDH D, RAB AL L, 7 R
RAEEH 7 A ACTOSWREE & o ligse, SIMS K
Ot R Sy FEBREE SV X 2 EHRIH O RBER
B X F AN X - THEDD bhvi-.

() 7raxy FEAWT, EEIC 50nm FEREEOJE
X 78 8i0,-21 ZrO,-1 Na,O (mol%) D 4k X
¥HI LI T, EBRBORARKILI BT % B
PR HBE DR BT B Al OFREEHIEST 5 & &3 T
X729,

(2) 80 #EE» V v £-20 FfEH L > v & (mol%) B
AEE T XKEMUE LY LT, #7AKHAEDO Nax K
L CaTERTSZEICE ST, YR OBRIKILD
R Na OFQekbiil35C EncE e,

(3) HRLEEE S V v A CEEMEE LT, #J AXKM
J§o Na #KCEBETHZ LI - T, BEDRBOK
(LR FHHKIEW DARRZE OO Ag OiEiR% 2B 1k
T&E W,

223 H K BELESIVAHPLETIERLLC
ZHEOBMERELTBE IR TV50T, chbDHb
PHEYLDDEBEF IS, HMETECELT
MEIT T THEDLZ L35, COBECIINEH
HCAELREUD L CXRET 0 E L DS, Z0HW
kIR A, SIRAEW, HIE, v ABEM, 1A v
¥, FH, TGS, EUL EM W-WhhHE, EhkraE
RERRAGORD., BERRERLHEEERETLH L LT
&, Bz, #WAkbRo Ag OILIIEIEE X b TR
M HRT 2 AR 220 h S Ry yFET V-
ROAKY Ag 117w + vIRRCAED Hg ZmL
THERELETTT <A K AL LT 959% LIyl
TE D,

IR BTHERIC OV T BRI B i & x 3 LT
00~ D, BRFELLXIKDEEB I,
N, BEIEREDVREOBEC X > Toh i FL
XYDHIENTES.

3 K&ERCHE 2L O TR
EEEBEME RS O T, —BRCERHREE, BEG
D 0.1~10g, WEDBE 10~1000ml FETH
b, O AEORE»LHWMETR Y P HEERET 5 C
LXoT, ERTIFREETXE, XRA$+hoBR#ET
ROREH—DHOFEL/ NI TEL., BHEOLTIRR
B EL A I, ERCEETREAET 2
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TENTEZXTTH. FBECIFLOPBE, HHOM
BILEROEE, HEMREMBS OFE X2 BRI ET
ROGHROET LA T 5 I ERE T RIS
ET5. X, REIRE BT & NRIENEE 7o

b, FEld 2205 X 51 ks. DEkody, Ehi4lR
HFC 23 EEE/C L - TR S,

PN KB O KB AR D& TE K D% It K [ B
B BT R BIRBERC R R B ThH K HAVD
nTC&i., VEOERD L CIXEROBERB~ONRE
THE DO BB UHFIL—BRCBEAETH B2, £0
BB KB ORI DI BH 5\ REOBECH BT
5O HECRIEMEZET S NS, EELINFE
HE1O~19 % - O HWICFIB L T 5.

Fig. 3 @ik 5B ELLrDOHTE 0.1~0.5mm
DINFIBH SPFEE IR DD, ZOBEKERI L HE
W (A2 =N, =X/ =, TPV, AFltn
yATieE) B 1Y BEGMLT X5 A7 408—
(FLEE 5~10pm) R L /b AKBEOE—IC
I REEORERF S ENKYTHSD. ZhbiH
D/NGIEVEAR IR D BUK M P DR S ffF LT
CHEERPOHCREICE XS, &R oI
D% Table 2 WCiRd. —RICHEBILBIIBEI KM CH
BH, ERTBREAETHD. T THRBC TR
LR & OBME2F - L RAEEEA A A+ v 2K

Suclion -—

Sampling tube
Nitrogen or air ——bﬁ—-

Al KS\turr\ or foam layer

* [T—Flatation cen——f| "."

Vitreous-silica wool

Sampling

bottle Sintered-glass disk

\

/, Suction

Bubbler ,"’_H - .- . -

'/Sinlerod—glass disk

Polyethytene |, °
insert )

Magnetic stirrer

Nitrogen or air

Fig. 3 Flotation cells

Table 2 Floatable collector precipitates

Inorganic
Fe(OH)s, AI(OH)s3, Cr(OH)s, Ti(OH)4, Zr(OH)«,
Mg(OH)z, Sn(OH)+, Bi(OH)s, In(OH)s, Fe(OH)q,
Co(OH) 2, Ni(OH) 2, Cu(OH)2, Zn(OH)2, Sh(OH)s,
Th(OH)4, CdS, PbS

Organic
thionalide, dithizone, p-dimethylaminobenzylidenerho-
danine, 1-nitroso-2-naphthol, 2-mercaptobenzimidazole,
2-mercaptobenzothiazole, a-benzoin oxime
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FIFREE I KRR KFOYBES BTE DL ILHERR
B aMESBY O Aty BT K GHTE
25, WEMN SR/ s &%, FEEAREC RS, W
FKPOMETHED 1000 FoREE BiE LT, REN
 10ml OBE (HILRFAHERCIT BT Z 0f
EOREVDLETHD) B L5LT5L, 101 oK
WAL Tikis by, £2T 10~1001 o
W D IRIEE D 751z Fig. 429 Fig. 52 R34 X 5 7o
7u— VAT ADEBEEL L. chbdHAWS L,
BIEOWD L#b Y P, oHiEOF 2 ELE T E itk
WEBRLXIT5ZENTES. X Fig. 4 oEEBIC X
n, 201 okodn pg/g v<rod Cd % pH 9.5 ¢
KERIL A v oy ACEBRMICIEITHE L, REEEAT©
OB R 2 AL U CIEE 2T - 7. #IE b D TEB % B
DH L 8.5M BALKERCEREL, AV er=
=7 AT In ROFREESEFZ MRS Lk, KiEx
KEBH L., BE%EE 10ml ¢hnan 2000 £
DEMEHRIT ol Lk b, EIRNETI3% LLETH Y,
SERECET AR 2.5 R (RERIETREEE 10
gy, Wil 20 2, ¥ 90 & )Thot. TOHELK
gy Cd, Cr(Ill), Co, Cu, Mn(II), Ni, Pb 7} D
ICP-AES X 5 RIRERELERIGATE 5.

4 <Ay e Rr— LTS TiEiENE
BEHEMR WA A I ATHESRAY DOFI

Membrane filter

10 mt min™

10 ml min™!

Buffer soln. Indium soin,
Peristallic pumps

Sample

4 reaction vessels

Glass flotation cell ——_ _ 1+ *
65 |

Sintered-glass disk

<« Nilrogen

Fig. 4 Continuous-flow coprecipitation-flotation
apparatus

kit BBHER S 5 D7D O T H RN 639

Peristaltic pumps

0.5-1 polyethylene
“1°| Aqueous l
1M ammonia

coliection bottle
Polyethylene
insert

to suction pump

Precipitates
..and toam

"§ " Surfactant
X solution
Tliter polyethylene Stopcock

botties c.
. Lg'ain

Hiter glass Al f-..‘_ ,,,,,,

reaction bottie! - L. E

Magnetic T Jf]  4esk -
mm| 3

stirrer
~°

Glass flotatiori cell |
Sintered-glass disk| .

s
T ZO-Idee!hylene\ .
O bottie
Seawater Nitrogen

Fig. 5 Continuous-flow coprecipitation-flotation

450 mm

apparatus

i3, EECEMS S VITEET, U 75 AR LK
PHRITELRVWEBELADD. X, BHERBPoOMETLE
DT —D AR TR D oD RFSE2T 5 BE0RE
BEE S e /h v, BRoZBOBBR kO ER
TFRER!T ng LA pg VATHDHDT, Y7
5 rE OB T AT 18/8, ng/g Vv DOETTHR
RERTH LXEECR. o, Ao, T
IHIEHE DO &RIEE pl VAT, BRKRRHERE S
& ol varoEESE (BF AAS, 22— 1%
VIR MS, FIA, o~ 7e7 e —-F50ky) &
WATAHZ LT, ROL5ETHERTHS.

(1) EMEREOELI DI TT .

(2) EBREEDOEN DI\,

(3) BFHRIAERTE 5.

@) R_vFARX—2anS e T,

—Be = 7w Ay —VOBETE, BEO<7 el
fEDBE L RO N PEORE & EREI X RIAET 57D
Z, WROBIFCHSEOMBEERY—RBOHEL
THEEZDBRD, LAUBEYRRALBELXELETh
EABC OB BRI TH LN TES. - TR
DE—WHITHTE LI, REHERECHBO o
EEWTY, LROFERFoflc~x M 7a A r—1DF
B fEIRIED R TE 5.

DTFETFOMEZET LS.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry
640 BUNSEKI KAGAKU Vol. 36 (1987)
m m; mM3 mg ms
1 1 1 \ l‘ ke
X <+ ’ X N m, (air) ‘ a(position B)
. N
N > € 9;; () ) ki
A U (| O . a(position D)
kz\# >
y NI HE I 1 (CHCIs)
griPlErl R
T L L
1 2 Iz Ls 5 D)
N
- \,i
8. A\
a(position B)
f d
] ]
' ﬁh_
9N N
a(position A) . : h/ a(position D)
- = | -
T — g a(position C)
b f
] £ E E ez c3 C2 [ €1
0 5cm
o e I PR

Fig. 6 Apparatus

a : Teflon decomposition microvessel (2ml) with lid; b : heater; ci~cs: Teflon spacers; d:

rotator (motor-driven, ca. 200 rpm); e1, ez : polyethylene bottles; f: Teflon evaporation micro-
vessel (1 ml) with lid; g: Teflon filter (0.51m pore); h : polyethylene filter holder (6 mm i.d.);
i: Teflon tubing (0.5mm i.d.); ji, j2 : acrylic resin boxes; ki, ks : 4-way Teflon stopcocks;
li~Is : reagent solutions; mi~ms : syringes (2 ml)

4.1
ﬁzz)

¥ 5~10mg EF 2ml ©F 7 v vEHAARSTT
28M 7, {bKERE 40 ul TInESFEL -k, R—58
FCV R C=2FASFFIANIVEBE L LT 7 rR
Aa 100l W L, FEHEEZEO LT 7 -
V74X =LA X ) KR BEEL, 40~50°C T
RAREE, B¥EWY TM mE 100, HEEL, €
D 30 pl B BINFICHEA LT AAS CERE LA, 2HE
DIEFE XL 2u8/g D V 2o\ T 10% LIHTH 5.
SWFTERRNL 1 BeRILINC= 7 miE D SR X T
EHENCRETH Y, NRAESLEROE LM 1/30 TH
wic. Fig. 6 Rz o cHuicBEAETHS.

BMibkF2om0 VOoBE-gHBHICE3FHER ) 0 10mm

L
v

. A
Graduations

Sintered-glass disk

Fig. 7 Decomposition/separation U-tube

TIFTs &k, FHREBELREZEAD IS &N
ERE S LT, R 2~5mg & 7TM R§fE 200

42 Pb i) Ag OMEICK D FiRED
AE oo fE L B O £BEY Fig. 7 iR TUFEEH

pl TIBELSMRL, PR, Ag 2o F Vv BE (BK 5
pm) 0.5mg ERCRE Swc. URFryse
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TWEREY - LY, EEToMBCRL 14M R4E 200
pl &7 b v 300l WHER L. BOSL2BELNXE T
WRZTIE Lickk, 20l RO L TEMFE AAS »7F
ote. B & BRSO BT IR A, S
WOBA, P8, WHBEEE T S EH R X 2 INE S
HWIEBEEFIA L. CoRER L - T 1~3eg/g 0
Ag % 10% LMOKET 20 HUNTERT S C &4
TET.

43 Ta ) Cu DA+ VU THABE (K 5 FHmaE
Ta ¥RAK 10mg % 7, {LKkFEEE & WEE < B
L, Bbhic 1.4M 7, (LKKEE-0.28M WHEAYIK
500 w1 ZRRMRMERS 1 A+ v ag#isIE » 5 & {(100~200)
Ay Va, 2mm¢éx35mm} ZF L, Cu PHEILT
Ta 22BARELI-. 6M 3R 2001 © Cu 2L,
ChEZFBWEL, 0.006M ks ) v 4-0.06M ¥z
B 10ul 2z CEMRL, 2p 2HWMLCTE Y 725
V74T AV DOEMICER. BEY RIS,
CKAE= V5 vy — (220000uF, 10V) OMER L - T
KEWE AV AR LR AR X ®, Ar o~ o
7 n PR (2450 MHz, 70 W) ¥ A L THRX
GHIFEIT-1c. ZoFHE i 0.218/g L
D Cu % 15% BEOKE CERTE, oWITERELT
2~3 BRI TH o 7o, Tols AR MR & TR O LR
(%, Fig. 8 wWR¥ X5 gL LI DT »
VABIIEA y 7 ARTIT 5 1.

— 0 em 5
R N |
G B
A
C __L
H L Nitrogen

-—

l’ (1 1/min)

A : window for operation; B :ion exchange
microcolumn; C : silicone rubber stopper; D :
Teflon microvessels; E : aluminium block; F :
heater; G : acrylic resin tubing; H : acrylic
resin box

<

Fig. 8 Apparatus

44 BUEF 22D Pb OIA4 05— MY
yETRLE A BY —W

AR, BRRME Ar Y, ¥V IS0 EEY
Fig. 9 WRT X ORF—ABFTITo%. 3K 1~10

Kt BB IRS 247 O 72D O T R 641

Electrode assembly

Salt bridge

[=- Polystyrene cylinder

Teflon microvessel

Fig. 9 Decomposition/electrolysis microvessel

A : decomposition; B : pre-electrolysis and

stripping

mg L 28M 7 ,{bkKERE 35l AHHAT e AR
HRT B R Uictk, JRERS - ) v AW nz pH
4.3 OEMRK 250 1l W/ L. Hikth o Pb 280,
75y v—h—EVEEEC 95% L EEEERELTH%
TREESWVAT ) =T 4 9 VAMY y vV FHELE Y A}
) —CERELL. AR L 5T 1~10ug/g @ Pb 2%
B 5% DT 1 INHDRNCERTE .
RATZRAy— VALY BV ITELEV ALY —H
DEMRer & LTk Fig. 10220 2 R_kTX5%bDD
125 BPAMOBENT VR T VWETER TV, Rt
DINEG i FIOBRRTIrb el iudic iy,

Tetion

10 20mm

—Working electrode
(09 mmae)

— Polymethylmethacrylate

Silver rod

Electrolyte
(4mme)

(100 ut)

Fig. 10 Microcell for stripping voltammetry

5 FFAARERST D 72 O F i RHE

IR FCRBLAF I Cu A K7 &
EeKh OB EESBILEOFERBH T OV TR
X5, BRbOHEEESBETLRE, HixiE Table 3
AT X H5RHCAHIEEI D B\ LR REE CREfE
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Table 3 Physicochemical forms of copper
in fresh water

Form Example A%?;gﬁﬁate
Hydrated ions
Cu(H20)e2+ 1
Other inorganic ions and complexes .
CuHCOs+, CuCOs, 1~3
CuOH*, Cu(OH):
Organic complexes
Cu-amino acid, 2~6
Cu-fatty acid,
Cu-fulvic acid
Associated with colloidal species
Fe2aOs, MnO2z, clay, 10~500

humic acid,
humic acid-Fe20s

Adsorbed on suspended particulate matter

clay, soil,
microorganisms

>500

L, HWEILFEREBCED~NOEE b ThThRE
5. X, ThboFERBERYL b VCToHTETT
5T ERRRREBRTH D, 14 VBIREERIC LW
X Cu 7 E DKL A+ v B IRBC BB CTEANERT
BOARTHTHS. X, BEREELALY , €V /R
NEVANY =SB ABREOERNEEHFETSH. L
L, Z ORI OBRIIERFERESITCILER
MELl AL, Dk, RRKPORLEDOIFLE
KRBT BT TRHBROIARARE T B, &
DA HVSh B FE L LT, 7.8, &, »YAE
B, BEOOHE, FE K BE ORE AR,

W-WehhE, BRI EN DD, UTEELO FRECH
RUIEHEZB<E 5

5e1 MRBB T O FHRE

Selel EBIE KA ILE 12, 5, 0.4pm O
Nuclepore BV H—HR— b AV IFVVT 4 VE—THE
RIFBLT, BENTFONESERTT . FREL 7
sz —% Fig. 1l X5 LTHREPTr7rrk
s lml IRER OMBEER7 v E= 9 2B DD
X 0.1M 35FE) 0.5ml T 1 pRTBFHBHIAE L.
7 4 VB — IR AHC IR 50, REBR TR
YL Cr, Cu, Cd gk oFEerikligZsrfThh
L, COHETIET7 4 V&2 —EEM LU VEELE & L
L, PEOBRER CT DR, BHIFE AAS OEET
B X TFFarz &aTES.

5e1le2 SELTTREE  FLESE O RDILE DS BERE
P N D 2 KCABICS - T 5.

(1) &yt d2(p—1) wikFET 5. 22T d TN

Vol. 36 (1987)

Silicone rubber stopper
0 10mm
L
L/Pyrtx glass test tube
Water Suspended matter
\
¥ 7
"_ T 1M ammonium acetate soin.
. - or 0.1M hydrochloric acid

Nuciepore filter dissolved
in chloroform

Aé%?ﬁ%%%ﬁ%%%%%?y
Ultrasonic transducer

(29 kHz) ///
/

Fig. 11 Apparatus

o XRFOEETHD. BEAPFCIEEORLHEEE
BWRFOFFEET .

(2) FMELRICHTFTD, »RRERUEONTFEES
CIRRE X R D L X BHARELE FTHRICHEETS,
X /NN TFLURET 5.

Ub LA, O BRI TR BiSR & Hli3- 5 D %57
B, NFBHECERFROBERI DL, BELBTE
ERNFHDOBRETHEEOREL AR TTLEVWIF
REHD.

Table 4 13klK 40ml %\, BiE# 300 1 %
WA o IO BEE (0=1.8g/cm® %{RE) LA
K 50ml ZH\V,, BEK 4ml ZHAWIF@EEE O
BEATRTI, MAOKERIINAY L —&KLTV5.
X, Fig. 120 iRt X 5 B B2 AT, ¥k 50
ml #AWCTRENT (<lmg) #ELO0EEL, chx
BERE-TER-7 » {LAKFEBO 2:10: 10 Ef 22 \lC
73 fRtR, 0.06 M EIERM 300 w1 FF¢o b T KRIEE
BERWD<AL 70 RAr —AREANVAT ) —F 4 » 7
AMY y VY ISEALEY ALY —T Cu, Pb, Cd, Zn %
RBEETL2HELE—DF 7 v VERY LHVIERY
BUTHERAT - BEAETDH 5.

Sele3 RESD AOEMEEF - HLR T, R
BKeB 1 A vREEER (tF L2 F0Xv oLy
veaE=varze) F) EELEFVI) Y AREMLTHE
BELZ L - TEEIELE, FHReLEAR, &
0.1~0.5mm D/ FIE% 15 B U CmcE L3
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Table 4 Selective leaching of adsorbed heavy metals after size fractionation
of suspended particulate matter in fresh waters
Metal (pg/l) desorbed from particles with
Particle Particle .
. concentration/ Technique 0.1M HCI 1M HNOs
size/pm mg 1-1 —~
Cu Pb Cd Cu Pb Cd
River water
>5.0 27 centrifugation 0.5 0.7 0.03 1.0 1.2 0.03
filtration 0.6 0.5 0.02 1.0 0.9 0.04
>0.4 35 centrifugation 0.8 1.1 0.03 2.1 1.9 0.04
filtration 1.1 0.7 0.04 1.8 2.0 0.04
<0.4 centrifugation — — — 0.7 0.3 n.d.
filtration — — — 0.6 0.4 n.d.
Pond water
>5.0 27 centrifugation 0.6 0.4 n.d. 1.1 1.3 0.05
filtration 0.4 0.7 n.d. 1.2 1.1 0.03
>0.4 32 centrifugation 1.4 1.0 n.d. 1.8 2.0 0.1
filtration 1.1 1.6 n.d. 2.2 2.6 0.05
<0.4 centrifugation — — — 0.8 0.5 n.d.
filtration — — — 0.8 0.5 n.d.

Centrifugation : 350 rpm, 7.7 min for 5.0pm; 3500rpm, 12.0 min for 0.4pm; n.d.: not detected

777777772 ©
— b
// O
o &N 2 N2
~ \_
e a
o
A B C

Fig. 12 Teflon microvessel and ancillaries

A : centrifugation, B : decomposition, C : stripping voltammetry; a: Teflon microvessel, ai :
stainless steel band, b : Teflon centrifuge tube, ¢, d: Teflon lid, d1 : circular protrusion, e:
acrylic resin electrode assembly, e: : hanging mercury drop electrode, e: : platinum counter
electrode, es :salt bridge (saturated potassium nitrate-3% agar gel) to saturated calomel
electrode, es : nitrogen inlet (0.1 mm i.d.), es : nitrogen outlet

52 04 KRFOFHRE
5¢2.1 FLAWEDW BFEEERIE<c<Oze 1
FRFOHRRECHEEXZBE L) THEOVLT 5 O H

oo AF v, 7 3 vk, Efxe s Vol 3BELR
V. REOKNFEERYMBL, 4M ®iEET Cd, Cr, Cuy,
Pb, Mn /¢ K% @EFERE L TR AAS TERL

fo. A PREE OO B & v RS E ©, Table
5 @Rt X5 Mn & Pb #BEAgd X —%L
e FiE R E bR,

LIeBEBETHHN, KFDae g FRFICEBTSD
ik, BERERLTCHE, HfcE Ltk e+
SIEREEDLLEND D, EE 12 Fig. 13 ©R$
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Table 5 Traces of heavy metals adsorbed on
suspended particulate matter in fresh
and waste waters

Particle Found (ug/l) after separation by
concentra- Metal

tion/mg 1-1 Flotation Centrifugation Filtration

River water

42 Cr 1.6 1.4 2.0
Mn 20.0 : 18.4 31.6
Cu 0.4 0.6 0.6
Cd 0.0 0.0 0.0
Pb 7.8 7.8 13.6
Pond water
24 Cr 0.6 0.6 0.4
Mn 80.8 78.6 85.2
Cu 10.6 10.8 10.2
Cd 0.2 0.2 0.2
Pb 7.6 8.0 7.2
Industrial waste water
54 Cr 0.2 0.2 0.6
Mn 22.4 25.8 42.6
Cu 0.6 0.6 0.6
Cd 0.0 0.0 0.0
Pb 8.6 7.8 11.0

r— Centrifuge tube

||’

Water sample

Specimen grid

Teflon frame

N

@

Polycarbonate
specimen-grid
holder

0 10mm
IS

Fig. 13 Centrifuge tube

XS RBEOEDERCEI N EAETHMEIA 7Y o
F (200 % 5 va) LOBEZ 10~20nm o RERE L
EOWBEIEL T ER LU CITR/EREY . Fig. 14
el ol i

5:2:2 BEEKICEZ7IVPHRIQAIRORE 7
IVERBRA A v, @RKBCY, KLl L
MALT ardg FEFELTEAFCALFEELTY
5. 7iVvHBERBE L BB 21 A v
A4 FieEh D BRI 357091l 2D Hthy ZFRL

KAGAKU

Vol. 36 (1987)

Fig. 14 Transmission electron microscopic images

of typical particles in pond water

a : aluminosilicate (Al : Si=4:5, Fe<5%);
b : quartz (Si>95%); c : fine-particle aggre-
gate (Fe:Si=2:1, Al5%); d: microor-
ganism (P, Ca : detected, Fe, Si, Al : negli-
gible). Atomic % (for elements heavier
than sodium) given in parentheses.

77:35)36).

H— DAL ERIE LR 1 o v 2c#afk DEAE-Sepha-
dex A-25 (V=g N7 37 =F L FER FolcF+ A b
vy, 50~100pm £2) o 16mm EX5mm o »
5 ARIB L7-gk A 100ml (pH 3~9) % 20 ml/min
DWETHLY : VHHEREXIRDLIDOTHD. 1L
BOB R > 1o m 4 0 EDTA 1 vk
PEFEThEZ R B EIhD. BA1+v% Fe
2 Al OBz w1 FieEXh 5 2% HEROT 5.
A-25 CIREZNTHWHELE (7 3 vIBELEALE
D) 13 4AM BB 3ml T, FETEERBHT
THA IR (7 I YIEHBNIBE Licy) HRERE
AAS TERLT.
Hoofigut XAD-2 @l (A5 v v-v =4y
CVIREEFE) ~OPYHRREFCKEK I IDOTHBEHR, &
DREiEE 1~10pm W LI, CAMBHELETLE
AAVRBER A VS AL 4V TRMXRT, 73 v
WHEOBRREMEZ A IR, 16mm £ x5mm D
7 AICEED, FARLICEARK (pPH 5) % 2ml/min o
METHLTY § vHEHEEZBINPCRE . Ay, 5
%T 0.5M i 3ml 2 v CEiE DES B R ER
I EBE S S 2R B AAS TER L.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

iy

F

Zh B oDOIRET 2EEOTIINIKD ST HIT - 1k
B4 Table 6 2R3, ZhbOKDOHFIZIL, 73V
Hix 400 nm i) 2 RIEER 0.004/cm (7 3 VR E
LC# 500peg/l), X Fe #y 2018/l 23 LT\ vz, W
BEORRIEIN e I —HK LTV, ZoZ &t A-
25 iR A 7 vipBLNA D AD {bFEfEIC O IE
DEEL A vy LB XAD-2 LR BT S 7 VA
DRFELBRECE S ADEENCThIEHL 551
EThBZEHRLT S, RBKEH D Fe (# 90%)
L7 i vPHEEAE LI THEEL.

Table 6 Toxic heavy metals in river waterst
(pg metal/l)

Humic complexes
determined by the

Sample Element Total
A-25 In-treated
method XAD-2 method
T Cu 1.1 1.0 1.5
Pb 0.3 0.2 1.2
Cd 0.01 0.01 0.09
II Cu 1.0 0.9 1.5
Pb 0.3 0.2 0.7
Cd 0.04 0.02 0.11

t Suspended particles were removed by filtration
through 0.4-pm filters.

Table 7 Toxic heavy metals in fresh waterst
(g metal/1)

Humic complexes Positively
Metal iy il Cations
charged species colloids
River water
Cu 1.32 0.11 0.5
Pb 0.19 0.05 <0.1
Cd 0.04 <0.01 <0.1
Pond water
Cu 0.93 0.18 0.3
Pb 0.10 0.07 <0.1
Cd <0.003 0.04 <0.1
Tap water
Cu 0.16 0.13 1.3
Pb 0.04 0.02 <0.1
Cd <C0.003 <0.01 <0.1

T Suspended particles were removed by centrifugation
and filtration through 0.4-pm filters.

5¢2¢3 FBFKECKSEHIDS FOREY 7 IV
WEEERE LA n 4 V2522 THRNICREE
TKELE, 0.015um LR Nuclepore R Y 7 — K
F— P AVTUVY T 4 AR~ LAPBTCES a1 F
HEL, IM % Sml T 10 SREBFERA L TE

e ki @ SR B E AR 0 4 1T D 7 D O TR 645

EREBHIRTUREANAT ) —F 4 9 7AFY » &
VIZFENEY ALY —TER LK. Table 7 2% DfERE
=T

6 B bz

Lk, EBBMERS DO DO FHEMHICEIL T
EBENEREE 2, AFEXRHREE L L LWL ED
TERHEFCOWTEHR L. BEEERERS ST E
WT, REEY L0 FORTONKERCHTI-Y, B
HEATIEHFEEIMC L - CTHRRBTROEENTE R
Eohiez Lz Lizfswvs. LALZoZ B ah~
7o X SHRTRETLERTE L, XFkERS
THAHOIF LIS AT YD ARTTREE E 2
biha. #-T, EEEBERERSSTCE TS,
BRI-EE TR, BE, BRYE, SoRAREENYHE
SRR L3R, ThbDOBET LR AR -
CBMEELYILAT 5 D, EIRER, BHREEBE, B,
IR F R, S REN & OB, BRI HEEE
PEOFHBEHEIEOMESBDOTCEEL A5, 20
T DB OFEEAECBER L E b R ERMOR
TWiWERELDEH A5 L, Nl HFLWEREIE
SEBEAEVHEBET A RELH B, ELERES D
7o DOERE, BESVIO RS O v BB REERE, ~
A4 7 m Ay — VTORME KERB»LORME LS
CORMENRBRINTWBEDT, SHOWMEIEFIohBK
BThHD.

BbIZ, TOFHEOMEILHBAT IS Dh4
L LEMOBERET 5.
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Preconcentration techniques for inorganic trace
analysis. Atsushi Mizuike (Faculty of Engineering,
Nagoya University, Chikusa-ku, Nagoya-shi, Aichi 464)

Modern instrumental analytical techniques are highly
sensitive and selective, still their direct applications to
inorganic trace analysis are limited only to some favo-
rable cases because of various effects of the matrix.
Preconcentration, therefore, is frequently required to
determine trace elements at the pg/g, ng/g or low pg/g
levels in a variety of inorganic and organic matrices
with sufficient precisions and accuracies of the analytical
results. The present review surveys the present status
and future prospects of preconcentration techniques.
Based on recent studies carried out in the author’s
laboratory, the following topics are mainly discussed;
control of contamination and losses of trace elements,
preconcentration from large volumes of aqueous solu-
tions, microscale preconcentration techniques for mi-
crosamples of high-purity materials, and preconcentra-
tion in trace metal speciation in natural waters.
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