HEFHER AR, F47% F8E, p. 413-425, 1996
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Kanat Yutaka, OkuyaMa-Kusunost Yasuko and Sakamaki Yukio (1996) Speciation analysis of
sediment by selective chemical leaching method —experimental study and its applica-
tion to granitic conglomerate— Bull. Geol. Surv. Japan, vol. 47 (8), p. 413-425, 10figs., 5
tables.

Abstracts : A selective chemical leaching method was examined for several reagents and
applied to a granitic conglomerate. It was shown that neither AcONa nor AcONH, solutions
dissolves carbonates of heavy metals or alkali earth elements except for some hydroxides and
sulfates. AcONa/AcOH solution adjusted to pH 5.0 dissolves carbonates.

The results of chemical leaching analysis on the granitic conglomerate demonstrate that
the AcONa soluble fraction was rich in Ca and is considered to be in ion exchangeable form.
Ca, Mn, Zn and U were abundant in the AcONa/AcOH soluble fraction which is assumed to be
derived from carbonate. NH,OH-HCl/AcOH soluble fraction, presumably from iron oxides,
contained Fe, Mn, Mg, P, Zn, V and U, and these elements are considered to have coprecipitated
with iron oxides. Adsorption densities were calculated assuming that elements are adsorbed
by the iron hydroxide surfaces. Those of Na, Mg, Ca, Mn, Zn and V are independent on the
grain size, while adsorption densities of Al, K, P, Ti, Ba and Sr decrease and that of U increases

with decreasing grain size.

These results suggest that there may be some other geochemical

actions as well as the adsorption of iron hydroxide.

E B

SRR IME R OISR OFAEREH M B
DIEHRFED—DTH B, W >hDREick
DZEMIS R AT 5 LB, SBEREEY 5 Vi
{MMERZZ L ERE CER L. ZOBE, 4
& URIHRE L IRIBIERE S BT A D IKPERBHE N T
WFEERS Y v AREERR T v B = AR, 2, 3O
JKERILY) - MREEZR O CESBEC 7 V4 ) THOR
BiEREH LTV &, F, KBS pH5.0 cFHRL
7B+ ) U A/ERRAR CHRN I hE T &
BEAG I &1 - fo. [EREERECARIEREEZE-L
TRERTE, 14 VRBELELONAFEES Y 94
HEME7 57 ¥ a vicid Ca HBHE & Eh, RE
WRELZZ O AEERS b ) v A /BERAK (pH5.0) 7]

* M b Geochemistry Department (GSJ)
* WM EAREE Geological Museum (GSJ)
> EHBEHAHEES, LM EEARE Japan International
Corporation Agency (JICA), 2-1-1 Yoyogi, Shibuyaku,
Tokyo, 151 Japan ; ex-Geological Museum.

w752 v avTidCa Mn, Zn, UDBELE&ENT
Wiz, BIMEEEZ S BIERe Fofv vy 3 v/
BERRIAK AR 7 97 ¥ a viTld Fe, Mn 23 L®
Mg, P, Zn, V, UL oxEBEThTHD, &
OIAEHPHEE S Nfe, SROKFIE DBRERIHE L
THREFELZHE L& T A, Na, Mg, Ca, Mn, Zn,
VEOWEFREIREICH E VIKEEY, AL K, P,
Ti, Ba, SrZE3ffhnicis icfEWIRERHRE 3RDER
%, U HBRLIC L 2 KR OIS B E SR T 5 R AR
L, JCRIT & > TEOKFR{MC & 2 BeEERHEA D
EREPERMSHZ b0 EEZ S,

. I L &®IC

MEBOTLROFEEZFHMICKRIT 2 oicid, Bic
THROFERDARL ST TROGELE - FERE-
WCHHLPIRTAIMENH S, 5 LknhkoBEs
HH oI T 20E O—2 Ic o BNARREN S 5 (BIA

Keywords : speciation analysis, selective chemical leaching,
reagent, sedimentary rock, Tono mine, granitic conglo-
merate, chemical composition
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WERAEFTARCGETE EE8S

X, &3, 1993 ; Kanai, 1994 ; &H, 1995%5). HRA
G, TWEHREAOTR - BR - BUOEAEK» S
W3] LW EXZHick-T, #0—o>—>2%%
REOREH X5 EELEHVTHT TV FET,
X BRI B AR, R EREh B TREN
ST AH, BETOBHMESBHOAENA
TP LI ORF RSO T O 5.

O XD RS ERER AV LN A, IR
FHick > THRA TZORMESELITEATE D, FEHEN
FEEWD SOMBRIZBY, £ I THROBH LS
KB Dicid, WALWAREHE B 2 EBF—%
RERBTEEHBAARTH S, 5 LEHERSET
WCBE (1981;1982) Itk B3O F— 5 OMESD
505 TH5. ZTIT, AP CREREEREELH VT,
SRIBREICER S N AERICB Y 2RO IOV
TEBATRE 2 FRUCIT- 2. &b, FEFIHE
BV TR OFEMEEECBILBRI TS,
BHAIE U Clk BIEEEGK LA O R L /- fERE EME
KOBARREEREA L BRI >LWTlET 3. 45,
AEEHC & & 1 2 TR O 28 O BRI 7 RET P HiBR
{LFEBIRER, AHUIROHE & OBLES AL T, Bl
WETHTFETH 5.

ARV B OB B W TIE, BIFF - MR
FFAREENGREET @3 HBRErY ) 0
FHRICREBHEERICL -, T U TR BESEL
LtiFa,

2 2 B

2.1 HELAEER
HEMRECKT 2 0BBRBICER L BRI
Tessier et al. (1979) %HE - L’CU‘FUJ{X‘{&%\’:ﬁﬁ* L

7.

(a) IMEEERF M) v & (AcONa) WK : Rrglele >
YU A3KAIM 13608 g 2B A vIKICEDL LTI
Yy bE Ui,

(b) IMEERT v & = v A7 (AcONH,) : BHf TR
TYE=YATI8E BMA A VKIKEMLTLY v b
W L.

() IMEERF b Y v & /Be#iA# (AcONa/AcOH) :
FEREERR - Y U A 3KFIH) 136.08 g EPiLA & vIKICEE
HLTLYy FAVEEE L, FEREREINZ TEKO pH
ZLH0WMABIITELTCL Yy P& LK.

(d) 25% Kele (AcOH) K : RFflFEER 26 mi % B 1
AVKTHERLTL Y v bv& L.

(e) 1M#ERBE Fot 7 v (NH,0H - HCD/

25% WElR « HHRETR L FoF v 7 3 v 6949 g % Bk
Belg 250 mi iiE L, BA A vKEMATLY » bV
&Lt

(f) 30% EER{bkFRAK (H0y) : BB LK FEK
300m! Zfu A A vKTHERLTL Y » P& L

F7, RN E LT, KEBBLYL, 7 oAt B
14, REgHE, v VERYE, BRERIE, Wb, —koi
BLAFULTCHERLL. 20—BA25 1 RITR L.
WHERETH 729, B1ECRLELE I V— 7R
AN, SVv—TRHORELZNLEN05g E—>D 50
ml ELECER L, chi26HARL, ZhZfhic
(a-(f) DA 100ml ZMA CER TS, —FH
FI% i B OO HE LRI o RUGHK 0.5 ml 2 BEL L 50 £
KRR L TICP AE#1TY, BHEREH L.

2.2 HERRERH
SRlEREEAREAT 2 EZER & LT, HiE=LofimM
HEBAZMEA L. ABRICIREHE I KR L
CEE#% 137°137107, Jk#% 35°2373"). AFK I, HEEHE
BoLLA SRR OAREYT (K 282m 2 5 126 m T8 -
FoKEFRED) OBEm» LI L7, WA ERE LR
MEEMETH 5. HEFINC TR HERREE ke
REBR THOREREICH-0, BBROIEMER/FR
EREZZ SN BTERE OO E 7V — 2EWED
2 Yy s RBEH TV S, AEIRIERE I, §hy
7 v OFAER%ZZ T TV 3,
FEEHOEE L, Fassiki kg 8L
TERZLRbR >, ERETES I VEHAVIRE
SDTEITV, FE ¢ M 2mm<¢, 1mm<¢<2mm, 500
um<¢p<lmm, 250um<@<500um, 125um <¢< 250
um, 63um<e¢<125pm, $<63um D 7HRFHISE L
7z, TULDERKIIER%THHHT L, 700, 6.60,
10.2, 497, 3.72, 2.25% OREMK TH >72. DB«
ok, wwaﬂﬁfwﬁ el 7ctg, 590 - (LS
L7z,

2.3 HBloanliamg
Xﬁ@i%u;é%%%ﬁﬂ%&ia ROFNHI
BB REE Lie, SRR AV A3 (a) 1
%@f&U@A%W,@IM%MfFUﬁk%%%%
(PH 5.0), (O)BTHRE004MERE Faf L7 3
v /25% WeBRvA W, (d) BRAbM:EEE 30% BER{LKFEK
(PH2), & L7 (a-b)REBTH LER, (o) R/KEH
(#790°C) < 6 B, (d) i3kt (F85°C) T 5K D
PGS & Ut HEREE OBREEHY 158 i< (a) OEK
100 m! Z{EH & ¥, AMBOES ITIROENR (b) 2 /EH
¥, FERE SN ERSIGETHERIE (), BLHER
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Fig. 1

SBIEIRR I X 2HERYIh OLROFETREOHE (&
B1R BHERCHVREO—E

Table 1 List of reagents used for leaching experiment.

1)

Element Reagent (hydroxides) grade® Manufacturer Lot No. Reagent (fluorides) grade” Manufacturer Lot No.
Al AL(OH)s Nakarai M6F1354 AlFy Nakarai M6K4163
Ba Ba (OH) 2/8Hz0 1 Kishida A51744D BaF, p Wako STN1735
Ca Ca(OH)2 1 Wako LAL1050 CaF, Nakarai M6H9473
Fe FeO(OH) Nakarai M5T4342
Li LiF s Wako STF2828
Mg MeF2 Wako STQ3866
Mn
Sr
In
Element Reagent (oxides) grade® Manufacturer Lot No. Reagent (carbonates)  grade® Manufacturer Lot No.
Al Al203 Merk 5699
Ba BaCQs s Nakarai H4P8383
Ca : CaC0s 1 Mallinck rodt unknown
Fe Fea0s Koizuni unkovn
Li Li2C03 s Kishida 81872
Mg (MgCO3 Mg (OH) 2/xH20 Nakarai M5P8383
Mn Mn0z Wako 6128 MnC03 s Kantoshika  107A1097
Sr SrC0s s Koso unknown
In Zn0 s Vako AR9T10
Element Reagent (phosphates) grade® Manufacturer Lot No. Reagent (sulfate/sulfide) grade® Manufacturer Lot No.
Al AP0 p Vako
Ba BaS04 s Nakarai N5R3627
Ca 10Ca0/3P20s/H20 Nakarai MGE6761 CaS04/2H:0 s Nakarai H6H2587
Fe FeP04/4H20 Nakarai M6E7157 FeS 1 Xanto 608A3038
Li Li3sP04 Nakarai M5F5913
Mg He3(P0s) 2/8Ha0 Nakarai M5HE898 MegS0s/THz0 s Nakarai H8K3757
gn Mn (H2POn2/ 4H20 Fako * LAL1035
r
In
* 1 primary grade, s: super grade, p: practical grade
KA ZBEXRIERAsSE . JARBOo BTN ENhD AR
IR Z A THIER, WEIAR & L TEar L.
A EEHSETABRBIE- RSB (EDERE 757
N YavELT, 2o O{LFESHE SRR LTaT L
4
“Seto gr.(Quatemary) 7e.
2.4 B LTILEST
Wizunami gr.(Tertiary) .
e ) SIS I, FABTEE JDX-8030 W %\ Tl
Cretaceous granite HOWEK X BRI TIT - 72, BIESMAE LT Cu BEK

el
et
4

DO
+

s

:::2: Cret

]

Sampling location of granitic conglomerate.

*BE 40kV, B 40mA THEAL .

{LESE, SBBR LT OB T ST v a ViE
BOBEICIHEBREMA TEELBIERICEDL,
ICP ot (B2, 43, 1986) ©EFRENR
B2, F8, 1979) OREEFEKRE L. BFxA 05
BT, THER - 7 v (WKER - RIERROBERZ BV T
DIREERFIERAKR & L, Rk ICP 3otk O
BFRthECEREIT- . ICPHIEI I 21 a2 —BF
TEMOBISPS 1200 %, FTFELAE Na & K) i1H
KO v —VI7 v ¥ 2 (18 AA-8500 ZfEMH L 72

3. HRLIER

3.1 REDHMHER
ERESURERE ZAEREICH L T—IRTH B L%
, ZOBEHEKRTREIZREICEE L CRamBEi s s
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HMERERMAR GETE K8 S

3. RIGEEPECESBEBREOEALT 5205
THBIREEICET B T EABKRT A, EEEOBRIETI
REOHKGH B0, FIEPHIREE ALY 256
BETBZCLEPHETHE. F2RicW L 2hr I
B ABELBOMEE(LAR L. 2L OFFET 3 HEI
BCEEICEL TV AENNN S, £ T, SEEED

120

100

—&—1 Zn0 -AcONH4
80 —o—2 MgC03-AcONH4
9 —4—3 LiP04-AcONH4
~0—4 In0 -AcOH
60 ~0—5 (aS04-AcOH
5 —a—6 Zn0 -NH20H
2 —~a—7 LiP0O4-NH20H
—o—8 MgP04-H202
40 —a—9 LiP04-H202

percentage of leaching (%)

20

e o 8

0
0 2 4 6 8 10 12 14 16 18
elapsed time (day)

552 BEAEOBHEROKHIZEL
Fig. 2 Variatins of leached amount of reagents with
time.

F2k FETIHBICHEE L HaktamoE & (%)

Table 2 Percentages of dissolved amount from
insoluble  compounds by leaching
reagents at room temprature in 3 days.

leaching reagent s
1M AcONa 1M AcONHs AcONa/AcOH  2.5% AcOH M NH2OH/ACOH  30% Ha02

chemical formula

hrdroxide

Fe  Fe0(0H) <1 <1 0.8 <1
Al AIQH)3 <1 <1 <1 <1
Ca Ca(OH)2 42 100 100 100 100 n
Ba Ba(OH)2 86 86 98 86 89 83
Luoride

Ca Caf2 <1 <1 <1 <1 <1
Mg MeF2 <1 <1 <1 <1 <1
Al AIF3 <1 <1 <1 <1 <1
Ba BaF2 5 5 4 12 9
Li Lif 2 18 16 18 37 14
oxide

Al Al03 <1 <1 0.7 3 <1
fe Fex03 . <1 <1 <1 0.9 <1
In  In0 <1 90 100 100 100 <1
Mn  MnOz <1 <1 <1 9% <1
carbonate

Mn MnCO3 <1 54 2 100 <1
Ca CaCl3 <1 100 100 100 <1
Mg (MeCOslo.s(Me(OH)Zlo.z 2 44 100 100 100 <1
Sr o SrC0s <1 100 60 100 <1
Ba BaC0z <1 100 30 100 <1
Li  Li2C03 100 100 100 100 100 100
chasohate

Ca Ca0 (P20s)o.3 <1 3 13 73 <1
Fe  FePOs <1 <1 <1 <1 <1
Mg Mes(POR)2 <1 4 100 14 100 13
Li LisP04 13 2 86 100 100 69
Nn  bn(HzPOs)2 <1 12 53 2 1
Al AIPO4 <1 <1 <1 1.6 <1
sulfate

Ca  CaSO4 100 100 100 45 60 83
Mg MgS0s 100 100 100 100 100 100
Ba BaSl4 <1 <1 <1 <1
FeS FeS <1 7 12 2 [}

HAEICBT BHEEZHET /-0 3 HROBHET
geEd 2 s, ZDREE 2R ICRLK.

ESBEOKBIE— T BBEINS O, P 7
Wy =g AOKEEYITIE, REL HIEBEES Tioxt
LTEBEABETCREALEIHRS Lo, TAHY
FTHOI VYT 20N Y ATRERETOPEOETHE
L3O CTEBIMNETHS. BFLL7vtho55, Y
FOLRIMERRF Y v ABKP IMIERE Fo*
YIT I VIRIKT 30-40% DIEHMRA SN B D, O
OEK T 1020%EETH 5. BitWTiR, MHEifHT1
MEBRF b Y v AT S & U 30% BERL/KEKTIRIE
CAEBHE LM keds, OB TRIBEML.. <
FIMBB S b Y Y ABKRDO pH M85 EEh -t
EEZoNE, BRIy A IBTHRETHEE 1M
WL Fo+ v T 3V /25% KA CIEM L. L
DL, BRI ORETTRHE VIBTHEEH» - .
KBS TIRER 1 HTH0% BET &0 (B,
1981). F/z, RESHE TH DY OBOZHDOEHIED

5N TWV5 (Kanai, 1994). ERMECSIEMTIZ LA L
#1735 (Chao and Zhou, 1983) T, ABFEICHW
BRSRE TRERILBEAT W EEZ SN,
Chester and Hughes (1967) Ic &k 5 &, 256% BEBR D & T
i3 100°C T b OBEHALTAET, IMERE Fof
VT I VTR VNV EIET BBEEES LTS
EWVWS, F1, IMEBE Fofvivy 3 v /25% FiR
WEETT, 002Mic L& i3 100°C TRIFTEEW
WKt En B EWVWS, Chao (1972) &3 &, 0.IMIE
BBE Fosvb7 3 v /001 MESEE (pH2) % 30 AEH
SH3 L, BHLT= Y H VIR 85%, SkER{LiH
S%BBIHZEVS, ChoDT EE2EBRT L, #&
D2 v A OBEBFOEETTRITES  EBHS
LI - e,

RBE TR v A Vv E2BRWITRDY, BB+ Y
o [EERRIEROC AR Ute, BEBR Y Y v &, BEERT v £ =
VATV FIADBEBRLTOVSEY, 7y LHEPE
SBERBFHTVEY, = /% vy AT—EHLT
WEH, ThRKB(IYZERMIE L TELRDTDH
5. SRBRETREECOET 2156, RBEY 57
Va YORIA Z VRO 7 57 v a v E LTHER S
Y ATRRORER Y v e Sy ATEEER L CHET
50, TNORVFILERVWTENTH 3 L8R
Ei ot LhL, pHTO0 OFRY v & =9 & BIRRIE
A — RS 5 AREMEAER S hC 0B (Tessier et
al, 1979). SEOERRTIE~ 7 2 v 9 s—EZhic
FZMLTWAB, Fz, Tessieretal. (1979) ik 3 &, EE
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Table 3 Chemical composition of granitic conglomerate at the Tono uranium mine.

components  Ti0z Al20s Fez0s Mn0 Mg0 Ca0 Nax0 Ko PaOs- Zn Pb Co Ni Cr V Cu Sr Ba Li Rb 2%y %rh
grain size(@) (%)  ppm ) ( Ba/g )
®<63um 0.5116.16 4.55 0.13 0.64 3.60 3.36 2.49 0.05 101 41 5 15 15 60 30 59 151113 67 3.14 0.36
63 um< <125 um 0.3613.80 4.31 0.10 0.53 2.92 3.65 2.87 0.03 91 38 5 9 7 40 16 63 158 85 76 1.51 0.20
125 um<é<250 um 0.2613.76 2.72 0.08 0.39 2.44 3.28 3.56 0.03 73 26 0 27 7 26 15 62 179 57 104 0.90 0.11
250 Lm< <500 um 0.1510.98 1.52 0.05 0.23 1.53 2.32 4.27 0.02 33 11 2 9 513 13 48 179 38 111 0.51 0.04
500 Lm< b <1mm 0.0910.85 0.94 0.03 0.14 1.08 2.13 5.02 0.02 19 6 1 9 § 7 4 45211 28130 0.36 0.03
Tnn< ¢ <2mm 0.0712.29 0.72 0.03 0.11 1.34 2.58 6.23 0.02 29 20 2 14 3 5 15 50 266 23 167 0.32 0.01
2m< e 0.0810.98 1.08 0.07 0.16 4.47 2.47 5.02 0.03 27 12 0 7 6 8 7 54239 29 121 0.83 0.06
B bUvas (pHB2) THEET 3 EEEBREOCIERT 700
CaBBZHIBIHTLEY, REE7 57 v a YOIE
. - 600 F
STER /] L\" 5 = 4 - 3 /J\ -:‘3}]\
Hd%b WPT 3LV, KRR TEEZ D LIED R
B oI Tz, 500 b o
F
Y UERIES )Ty AR EEERS N U 9 A ORERRT [FesGy#100]

YEZYATREEASEBLTOEY, WREOS 2|
B, ANV AERT XYY LRBSDEOLBHEE £
AEBED . SO ORETTRbEVE )
B S o 7o, w0 |

INLOEBICE T, MRS b U v ADERT v E
= AERIC & -T2, 3 okKEB Y - BREREERV T 1m(

BELBECT VA IHEBE LW &, e, RER
153 pH 5.0 I FERI L 7 BElR + b U v & /BRBRIAIE TR
BICHIH SN B T Eh ER -7z, TORBRIE, 14
URRHBBER IRERIGHE BT B DI ERFERH E TV
rREHOEUME AR LTV 5.,

3.2 TEHBEMEICHTBRENCEERE

SRIEREOBRIC RS, TS ERE BT Bh
BV AN, TOEREE 3 RIORLE. 1E
AR T IABRIERIC 2 WS & HLRIERIC £ W kA & IS T
>h5n. 2O—FlZEIRIRT. MREICZVEST
1%, TiO, AlOs; Fe;0s, MnO, MgO, CaO, P,0s Zn,
Pb, Cr, V, Cu, Li %58, SRS Wtk i3 K0,
Ba, Rb&Hidk - F. KEE LSRR & 2 ek
ERTHEEZ N, NMENOBHR XBEF 5 —v
OFEALEE 4 KR Uk, SEYARR O RE & L Tldsphi
Wi ERLEC, ARRICARPEANZ W E VS HE
PEBDONE (H5K). BPEERMEETHBE T &
Pod5E, BILEZIPTVESIRLL, &N
OHBHEE  BREVHEBEMAENEEE-EELD
na.

R BY 2 nREEM OMBIREEE 4 RIRL
fo. SR & OMEBITCR, v I VEEERE VWS T ETY
v e b)Y ARREBLTABE, BRE 076, 066 &
W3 IEOMBREE, BAEIEOHBREEELTY

Zn Gppm)
0 [Tioz(%):‘;:\z:‘\';\&m:"”_ﬁ

<63um <125um <250 um <500um <2mm 2mm<
grain size (¢)

<Tmm

HEIN
Fig. 3

TERE B O hLEE R LAY
Variation of chemical composition of granitic
conglomerate with grain size.

3. BOTRICOVWTIR, Y5V - bY 9 Laid TiO,
AlO;, MnO, MgO, P,0s, Cr, V, Li% & B\WiHEARE
BAERLI, £, ThoOTRBTERBEVIIKEWVH
BB E R LTV B,

3.3 TS5y a URMEEER

WENCAF R THRBED S5, 500um<¢<1mm,
125um<¢ <250 um, $<63um @ 3REHZDWVTHE
BREEZEBL, 87357 Y a vEBO/LFEHBREFEN
o, ZORBRAEESRROVE6RI/R L, TTRRE
hBEHRE, ~Nvs oeFRicdT 3 BETRRL
TW3, ¥, DHAROERBRE O X BEH <5 — v
OEALZEE TR LT,

(2) OEFERF b U v AIRRAIE 7 57 ¥ a YTl Cadd
2OV, TDT757YaVTRAZTVEBERSDLSE
FOEANTHE LD EEZONTWSD, HTFK
DEEBDTHBF MY U aRAINY T ABERICES
LTWwantEZbns, RERITRHTKERR
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Bt Ch atz—|cal
4
W*‘/\'LW‘J ww»-*ra <63 um
z WWJ WJA- 63 um<<125 um
'5 WMJ‘LM._‘J : %'125um<¢><250um
E D Y L«—»«Jk 250 LM< <500 m
L L_J\«Jl, 500 m< b <Imm
"“‘*-»«».JL‘.,... LJWJ‘\« mm< b <2nm
MTML . 2m<d

| F4R TEREEES ORER X RAH s — v
\ Bt : BLRE, Chl: §IB{40, Qtz: 13, Pl:&lE{, Cal: 56
Fig. 4 X-ray diffraction patterns of sieved samples from granitic conglomerate.
Bt : biotite, Chl : chlorite, Qtz : quartz, PI : plagioclase, Cal : calcite
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B XM & 2TEREERE ORI BISEE L

Fig.5 Relative X-ray intensities of biotite, quartz
and plagioclase in sieved samples of granitic
conglomerate.

CRANLGNTHYD, BE (HHEBE) T Na-Ca-HCO,
A, BB (LBRRRAB) T Na-HCO #TH 5 (Flx
W, &3HEd, 1990). o fbidNa-z=veyordg
FECa-EBvEYOFA FEDA A VvRBREINELT
BAERTORINTSY @HIF - KRR EE
[, 1994), TIERRBEOREHBYTH VY v AR

BahTwaZenahiz. b)OFEESF Y v 4-FF
B (pH50) A7 3527 va v TRREILL Ca®
Mn, Zn, USBELBHLTWS, 207352 vavid
RERIET 527 vavidWhbilah, ZOBREDRIKRT
HNHA D=7 OHKDS X REFERCHRESH
5 (B 7B, SRS T SEPARIC A VY 1 + @
HFELHRSINhTHD (Yoshida, 1994), v 5D
7579 avTELBHLTVWAI DD, SiKDE
B - BB EES L TWAEEZI 5N B, (c) DL
Fafvvr 3 v/EBRIKR TR Fe, Mna2iELlvel
T Mg, P, Zn, V, UZSHKHNE { OmBHBTHTL
B, P v A VIRERIERBH B EM S, B OT
RiFzhicfk-T02bDEHEESNS, AL TI, Sr
PBaFRREAEPERIBEACATNTEY, Bk
Fo TEBEBEEAEZTVWIEVWIEEZRLTVAS,

v VBEIBL TR, b)EEERF U v A-BERRIEE
(pH5.0) AIIA7 57 v a v B X C(c) &l Fut v
TV /HRREEIE 7 5 v a vicE LT (e
K). CORBFRI—HFHTRBVN, v5vidsBth
RERIE B X OB L BFHE L Bt LTV 2 LR S
T3, SERPOBORE TR S DBERREIC X
BWRTSH, v 5 O OWAMRERE & SR
WBEELTWA I EEREN TV B (Sato et al,
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H4FE RULIEES v B ORI B 1 2 HBIRESE (BRREK 1% T+ XIF O,
Table 4 Coefficients of correlation among elements in granitic conglomeraté (+ and — are positive
and negative correlations at 99% confidence, respectivelv)

— A DD

Ti0z Al20s Feds Hn0  Mg0 Ca0 MNa0 KO PoOs  Zn Pb  Co Wi Cr v Cu Sr Ba Li Rb ¥y Reth
Ti0z [1.00 0.93 0.98 0.93 0.99 0.42 0.84 -0.93 0.91 0.97 0.91 0.78 0.29 090 1.00 0.85 0.74 -0.84 1.00 -0.90 0.93 0.97 | Ti0z
Al20s + 100 0.88 0.84 0.91 037 0.8 -0.75 0.91 0.94 0.95 0.8 0.50 0.84 0.93 0.81 0.76 -0.62 0.91 -0.68 0.88 0.91 | Alz0s
Fea0s + + 100 0.93 099 0.44 0.91 -0.94 0.84 098 092 0.78 (.25 0.8 097 0.76 0.81 -0.85 0.98 -0.92 0.86 0.93 | Fels
Hn0 + + 100 0.95 071 0.83 -0.91 0.92 0.92 0.8 0.63 0.20 0.90 0.94 0.73 0.83 -0.76 0.94 -0.92 0.92 0.94 Mn0
Mgl + + + ~ 100 0.45 0.88 -0.95 0.89 0.98 0.91 0.75 0.30 0.86 0.99 0.80 0.80 -0.86 0.99 -0.92 0.90 0.95 { MeoO
Ca0 1.00 0.44 -0.43 0.62 0.43 0.41 0.12°-0.08 0.58 0.45 0.30 0.62 -0.20 0.46 -0.53 0.59 0.53 | Ca0
Naz0 + + 1.00 -0.78 0.73 0.95 0.94 0.64 0.46 0.61 0.84 0.68 0.95 -0.64 0.83 -0.72 0.69 0.76 | NaD
K0 - - - - 1.00 -0.77 -0.90 -0.76 -0.60 -0.24 -0.79 -0.91 -0.63 -0.74 0.96 -0.92 0.98 -0.80 -0.86 20
P0s + + 1.00 0.86 0.8 0.68 0.26 0.96 0.93 0.91 0.69 -0.61 0.92 -0.76 0.97 0.95 § P:0Os
n + + + + + + - 1.00 0.9 0.73 0.41 0.78 0.96 0.80 0.87 -0.79 0.96 -0.85 0.85 0.91
Pb + + + + + + 1.00 0.81 0.3 0.75 0.9 0.86 0.83 -0.61 0.91 -0.70 0.83 0.87
Co 100 -0.11 0.64 0.79 0.76 0.40 -0.55 0.80 -0.59 0.74 0.78
Ni 1.00 0.15 0.27 0.35 0.50 -0.19 0.22 -0.09 0.13 0.16
Cr + + + 1.00 0.92 0.81 0.57 -0.66 0.91 -0.80 0.99 0.96
v + + + + + - + + + + 100 (.85 0.74 -0.81 1.00 -0.89 0.95 0.98
Cu + + 1.00 0.56 -0.53 0.84 -0.58 0.85 0.84
Sr 1.00 -0.56 0.73 -0.70 0.62 0.68
Ba + 1.00 -0.82 0.93 -0.66 -0.74
Li + + + + + - + + + + + 1.00 -0.90 0.94 0.98
Rb - - - - - + - 1.00 -0.81 -0.86
23 + + + + + + . + 1.00 0.99 § 2w
227 + + + + + + + + + + + 1,00 | %R
p=1 (%)= 0.87 B

HoHk TLHEEERESCBY 29BEMEIC XS 7 57 v a YBULEHER
(a): 500um<¢<lmm, (b): 125um<¢<250um, (c) : p<63um

AcONa: AcONa®#M:7 527 v =2 v, pH5: AcONa-AcOHA[#EM:7 57 & 5 v, NH,OH : NH,OH -HCl "7 57 v a v,
HeOp: HeO Al 7 57 v 2 v
Table 5 Fractional compositions of leachates from granitic conglomerate.
(a) : 500um<@<1mm, (b): 125um<¢<250um, (c) : p<63um
AcONa : AcONa soluble fraction, pHb5: AcONa-AcOH soluble fraction, NH,OH : NH,OH-HC1
soluble fraction, H,O, : H;0; soluble fraction

Ti02 (%) Al203 (%) Fez03 (%) M0 (%) Mg0 (%)

fraction @ G (© @ ) © @ M (o @ b () @ m (©
AcONa 0.00 0.00 0.00 0.01 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.02
pH b 0.00 0.00 0.00 0.18 0.19 0.11 0.14 0.17 0.09 0.01 0.02 0.03 0.02 0.02 0.02
NH20H 0.00 0.00 0.00 0.37 0.48 0.52 0.36 0.80 1.25 0.01 0.02 0.02 0.0b 0.12 0.16
H202 0.01 0.01 0.00 0.10 0.14 0.21 0.02 0.06 0.06 0.00 0.00 0.00 0.01 0.02 0.03
Residue 0.07 0.25 0.52 9.83 11.81 16.47 0.38 1.31 2.82 0.01 0.03 0.06 0.05 0.17 0.38
\ Ca0(%) Naz20 (%) K20 (%) P20s (%)
fractio @ B © @ O (© @ b @ @ o ©
AcONa 0.31 0.46 0.57 - - - - - - 0.00 0.00 0.00
pH 5 0.24 0.75 1.59 - - - - - - 0.00 0.00 0.00
NH20H 0.03 0.03 0.08 0.11 0.14 0.33 0.05 0.06 0.04 0.01 0.00 0.01
Ha02 0.01 0.01 0.02 0.02 0.03 0.05 0.02 0.03 0.03 0.00 0.00 0.00
Residue 0.36 0.91 0.83 2.18 3.43 3.4 5.23 3.76 2.67 0.01 0.02 0.04
\\ 7n (ppm) V (ppm) Sr(ppm) Ba (ppm)
fractio: @ B (- @ b (© @ (b () @ ) ()
AcONa 1 2 2 0 1 2 1 1 3 0 1 0
pH 5 13 15 15 0 0 0 1 1 1 ) 4 4
NH20H 16 53 59 3 8 12 1 1 1 6 9 7
H202 12 11 21 1 1 1 0 0 1 5 2 32
Residue 8 18 46 3 18 49 43 52 5b
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Fig. 6 Fractional concentrations of granitic conglomerate by selective chemical leaching method.
(a) : AcONa soluble' fraction, (b): AcONa-AcOH soluble fraction, (c): NH,OH-HCl soluble
fraction, (d) : H2O, soluble fraction, (e) : residue fraction
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Ta:500um<¢<lmm Tb:125um<p<260um 7Tc:¢<63um

(DRMEE, 1M FeBRF b Y v ARBMAER, ) IMEHERS b ) v »/BeBRESH (DH5.0) MEEHK, 4004MIERE Fo+y
VT 3 v /25% WRERTARALERE, (5)30% BER{LKIIK (pH2) ML

Bt: 2EHE, Chl:EBA, Qtz: A%, PL:HER, Cal: A

X-ray diffraction patterns of untreated and treated samples by successive chemical leaching
reagents.

Ta:500um<¢<lmm T7b:125um<¢<250um Tc:@d<63um

(1) untreated, (2) after treatment with 1M AcONa solution, (3) after treatment with 1M
AcONa/AcOH solution (pH5.0), (4) after treatment with 0.04M NH,OH-HCl/25% AcOH
solution, (5) after treatment with 30% H,O, (pH 2)

Bt : biotite, Chl : chlorite, Qtz : quartz, P1: plagioclase, Cal : calcite
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Fig. 8 Percentages of each fraction obtained by selective chemical leaching method.
(a) : AcONa soluble fraction, (b): AcONa-AcOH soluble fraction, (c): NH,OH-HCl soluble
fraction, (d) : H;O; soluble fraction, (e) : residue fraction
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(a) : AcONa soluble fraction, (b): AcONa-
AcOH soluble fraction, (c) : NH,OH - HCl solu-

ble fraction, (d) : H;O; soluble fraction
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SIEWT &ET, SRARL IHEY 2 EIcRETT 5 £
TESHRFED—D>TH BT RSN, 518, BIE
OES X PBRM O _Es ESRAREICHBENZ
LEbic, BixRERMICOBBREEERALTSET
KRWEREB TV FETH 3.

x #®

phous iron oxides from soils and sedi-

ments. Soil Sci. Soc. Am. J., 47, 225-232.
Chester, R. and Hughes, M.J. (1967) A chemical

technique for the separation of ferro-

manganese minerals, carbonate miner-

als and adsorbed trace elements from

pelagic sediments. Chem. Geol., 2, 249-
Balistrieri, L.S. and Murray, J.W. (1982) The 262.

adsorption of Cu, Pb, Zn, and Cd on
goethite from major ion seawater.
Geochim. Cosmochim. Acta, 46, 1253-1265.
Balistrieri, L.S. and Murray, J. W. (1983) Metal-
solid interactions in the marine environ-
ment : estimating apparent equilibrium
binding constants. Geochim. Cosmochim.
Acta, 47, 1091-1098.
Chao, T.T. (1972) Selective dissolution of man-
ganese oxides from soils and sediments
~ with acidified hydroxylamine hydro-
chloride. Soil Sci. Soc. Amer. Proc., 36,
764~768.
Chao, T.T. and Zhou, L. (1983) Extraction tech-

niques for selective dissolution of amor-

B - B EEN (1994) HMBLSHR
B DTN (FRK 5 5. 203-205.

S B (1986) FEES T I RN
krahatoLRERER HMARR
37, 515-523,

FEEME (1981 WOEETWHOLEDLFEE
WD BIRNGR L $ke~ev iy, &
b=, 30, 518-524,

FEME (1982) wOBKETVWHo&EOLER
RO OGBRIRWBAE 11 SR, ARUH
oMb, 81, 657-662,

£ B (1993) BIRWSPIEME: I X 5 HEY
DEXIFIINE-vay, HAEE,
1993, 980-982. '

Kanai, Y. (1994) A selective chemical leaching

— 424 —



SREREC & BHEHOTROFAREOME (& 1B

study of sediments from fresh-water
lake, brackish-water lake and sea in the
Japan areas. Bull. Geol. Surv. Japan, 45,
625-654.

&H 8B (1995 KEOHWLFENT 7r—-Fick
2 HEREMI DITR O IR — A RIEIRE I &
BARY L=V g v— HWE=—2X,
496, 36-49.

€H B - RBFEH - HERL (1990) KRER
By S vEERICB T 2HITK - HiFkdh o
‘7 5 ?/;‘?;‘*ﬁ“&@ (238 U, 234 U, ZZSRa’ 222 Rn)
DOEE). HBR{LE, 24, 123-132.

Sato, C., Ochiai, Y. and Takeda, S. (1987) Natu-
ral analogue study of Tono sandstone
type uranium deposit in Japan. Natural
analogues in radioactive waste disposal.
CEC, 462-472.

Tessier, A. Campbell, P.G.C. and Bisson, M.

(1979) Sequential extraction procedure
for the speciation of particulate trace
metals. Anal. Chem., 51, 844-851.

Tessier, A. Rapin, F. and Carignan, R. (1985)
Trace metals in oxic lake sediments :
possible adsorption onto iron oxy-
hydroxides. Geochim. Cosmochim. Acta,
49, 183-194.

FE O (1970) FRFBOLAIEIC & 51 VR
BOWE S KR F P )Y A, B
Yo A, S RYTL, HIVITL TV
#yv, SoFER. HFEAER, 21, 693-707.

Yoshida, H. (1994) Relation between U-series
nuclide migration and microstructural
properties of sedimentary rocks. Appl.
Geochem., 9, 479-490.

(327 :1996 46 A 18 H ; 528 : 1996 £ 8 A 1 H)

— 425 —




