Bull. Inst. Front. Sci. Tech., Okayama Univ. of Sci., No.4 39

FERTIIEERORERMA (HEK - £1R) POTREEAE

A )5

JIE - 2=

RA

] LB R 2 R B T F e A 2 AR PR 2 T

20224F12H 27 H = #

1. Lo
FENE Y IVHEBX (DUF, WEYIN) dHE
HALERIC A L, R8T km®, ZHIEAIEE (7
7R M) HiThHsH AINEI25005 A% 2 2, dbicH
+5E Y TVEOALB005 AEE 28, W
EINTIE, fir, AW, RIAT X, 808
DOMENBETH D, EOFRWOEAIAITON TV S,
ErIAVETRESINY BHBHILEY, HEOA
TBIlE D A= VAT — V<A =V 72 X HHgiH
LEZOND. AE—NVAFr— <A =7k BE
B EENCB 2BREOLE T V— T 5\ I3
Lo Tiibh, BREmEZME) EEREL T HIS
V. AT T, KESEHOBERRETET L
Hr%oL ), ZOETINHTLEHLTKEE KK
B S, Fo 724k T & BT A DA AT
bNTW5h. ZODEBETIKRAPEHL>oH D,
ERERREROBEANOBESBEIN TV, £
72, LT 7T —ABEEEINTwD, L7 7— R L1331
HHHLTAZNVO—FET, 1THEOITE (FHHE) o
BHTHAE. LT T —AEINA T 7 ERICULER R
WT, VT T—AWA, N—FT4 AT T A
W/ SRV T 4 A7 LA O, HEjEH <
TR L O it 72 LRI VLR S hocw Y,
PERFOSMEICE D VB ENE Y TVHEBKX
TIXESR L L THFEIRAESEATB YD, B
B (3, BREDK) BEFEIMELTW A, B, &
flg B E I AT VH, SRR ICH & ORREBELRANE
HXN2EI1hoTEEY. v b ORI SETE
DRZRFEMREILCEORBIILY, ALHS3hsZ L
WHHNTWAS, WHILHEIZ, RETNERZEZE
T505, BEICHELTHARCEEELY525. 2
ISR UAEKICETE WS O IENHEITE & IFIE
n, ARCBI ARSI DT P THNSEM 2R S
v, 0L, BEEKCEERENE S 2 0%
BHEETHELEIFIEN TS, b hOKOFETE (As,
Pb, Cd, Mn, Znz &) 1%, ZDIEFLAEPEFHEY
HHKHKTH 5.

TG RLETIE, HHRIIED e MEREITEE

FAE 36 & U CEEHSICHR L TH R L2 T K
AT LR Z T, HIEZ ) 2R VWAATLE
IWAR, FHBFIZOVTE2NILTLE I BE
HEHRIEOB AL L O EEM (KR 2ol
20 b 0% EHENT 28 BER ) LIFTnaY,
TEOHE YR EIC R 5 ESE X, Cd, Cu As,
Zn, Hg, Sb, Cra & TH 5. TOLH L EHERIZ X
BHEEBIEOHRIIM I O X HIIRD, REWIZIZA
BAOHEIOLDB LB A H D).

KREBRTIZ, ICP-MSEJHWT, MENEYITIVEH
B OBREERE GHEK - 138) honRREZHS
M TAHAZEEHB L.

LM EXE o EXE
ARG e o E

BI1  RERBICB T 2 HERGROIN

2. RBRAE
2-1 HH

BREEEEL (VA - 13) 132020-20214F (ZH EIN E
¥ IVEBXIFFERE (7748 8) CHRIL7: (1K 2).

LIRS T A

K2 SURHRIOE



40 LY

JIE - 2=

RI%

AKX

100000.000

10000.000

1000.000

100.000

10.000

1.000

THREE (ug/L)

0.100

0.010

0.001

100000.00

10000.00

1000.00

100.00

10.00

1.00

TTRIEE (mg/kg)

0.10

0.01

Li Be Al Ca V C Mn Fe Co Ni Cu Zn Ga As Rb Sr Ag Cd C Ba Hg Tl Pb Bi Th U
3 WRHARP TR CFIME + AR )
TiE
Li Be Na Mg Al K Ca V C Mn Fe Co Ni Cu Zn Ga As Rb Sr Ag Cd In Cs Ba Hg Tl Pb Bi Th U

4 BHERICHRBREE CFI I £ AR R )

WTEAKIZ, 045 umABET A4 XDF 14 A3 v 7 (DISMICA,
DVANTECLLFDISMIC) #HWwTAhm L, ik & L7
HEHIRE S 0 D B L, TR ERAT - 7.

3. ERERRUER
31 WEYIVHKRX OB (K - 138)
T HIREE

SITHBARP I FIRE LR L7z, WAL ED D
%, Ca, SridZFNENHK33,778 ug/L & 316 ug/LL &\
fEC&H 72, Fe, Zn, Baldl00~10 ug/LOHPHTH -
7z. Li, Al, V, Cr, Ni, Cu, Rb, UIZ10~1.0 ug/L
DOHIPHITH >72. Mn, Co, As, PbiZ1.0~0.1 ug/L®
#PHTdH>72. Be, Ga, Ag, Cd, Cs, Hg TI, Bi,
Thi%0.1~0.0 ug/LOHFH T dH - 7=.

W ZHICFRCald P 333,778 ug/LTH Y, Fe, Zn
13100~10 pug/LO#EPH T - 72, AEILHCd, Hgid0.1
~0.01 ug/LOFPATH -7z, As, Pbid1.0~0.1 ug/LD
i TdH - 7.

AR TRRELR L. HETHEDD L,
Al, Ca, Fel100,000~10,000 mg/kg® #iPH T & - 7-.
Na, Mg, KiZ10,000~1,000 mg/kg? i Pl T & - 7-.
Mn, Bal¥1,000~100 mg/kg? #i Pl Td - 7= Li, V,
Cr, Ni, Cu, Zn, Rb, Sr, PbiZ100~10 mg/kg®#ipHT
o7z Co, Ga, As, Cs, Hg, Bi, ThiZl0~1.0 mg/kg

DOHPATH o572, In, Be, Ag, Cd, TI, UIF1.0~0.01
mg/kgDFEPATH - 72.

Vo 28 o6 FZnld T ¥l 5361 mg/kg, Na, Mg, Ki
10,000~1,000 mg/kgD#HiPH T - 72. Ca, Feld100,000
~10,000 mg/kgD#IFHTH -7z, FEIILEKCAUTFIELS
0.255 mg/kg, Pbix19.5 mg/kg, As, Hgld10~1.0 mg/kg
DOHPFTH - 7.

3-2  BREEHURL GMAK - 138) o EITRK O (N
EUIN, HA, T INVE)

WK - TR OFESEILE TH SHAs, Cd, Pb,
Hg® 4 6% %KX 5 LK 6 1R L7z, ¥ TIVETHRI
L72MiEK CIRASIREEDTH C, WEY TV E HADAs
EEEIX1.0 ug/LOLL T TH o7z, HADPHIZ0.93 ug/L
EEWETH o 72, MEARFOCAREEE 3EE $0.02
ug/LUUF, EK A OHgREEX 3E & 0.1 ug/LLLT
Tho-.

Pbld H A THREL L 72 13 THI27 mgkgd B\ T
Holz. WNEYITNVOPHIZH20 mgke, E ¥ TIVED
Pbix #9724 mg/kgTdH - 72. As, Cd, PbA* 3 [EH D+ 3
IR R d o7z, HgldNE Y TIVTHRILL 72
THETHI25 mgkg L OHIE L ) HWETH - 7=

7 RFR PIEIC A NE Y IV EEROTE, L,
BTHEOHLEDOT, [LFHEFERIFEIC L B 1T



HENE Y TV X OBREEEE (HEAK - 138) P oTeRiRENE 41

As Cd
5 N 0.020
= 4 S 0015
{i(: 2 ﬁ 0.010
o1 82 0.005
0 0.000
REVTIL EES oI mEIIL ZES EAN
Pb
1.0 0.08 Hg
= 0.8 —
0.06
B 0.6 o
= 0.4 2 004
i jiid
gy 0.2 a 002
0.0 - - 0.00
REVTIL [ZF: EUIIL REVIIL BA E=I
5 WHAKHPAEEICHRRE
8 As 05 Cd
oo oo
a4 6 a4
S~ S~
oo oo
£ 4 £
i) jiid
T %
0 0.0
AEVTIL BX oI AEVTIL BX 2L
Pb He
30 3
oo [e1]
a4 o4
> 20 3 2
E E
# 10 o1
I i
0 0
NEVTIL B EONL AEVTIL BA R =pP

6 TR EITRIRE

X Z D570 A8, 19854 LISRERTE AT o380, D
%504k, F L CHLX T % L 3 — B2 3 o fie s R AL L it 2
D& BEHA V7 T EHEOHEBENLEOFIN THX
BRIBIRENEILL TR EEZ SRS,

4. F&H
WE ¥ TVHGXHNOBRER GIEAK - 138 %
L, ZOILEREZICP-MSTHMEL, HADRK
BEWB L7 ZORE DTFOZENHLNE o7
L L729EED 9 B, WEKT Cail 333,778 ug/L
ERBE L, ROTSAB16 ug/LTH -7z, L
Al Ca, Fel£100,000~10,000 mg/kg®D#iPHTH - 7=.
Na, Mg, KiZ10,000~1,000 mg/kgD i Tdh - 7=.
2HETLEDI L, F v INTHILL 2B AT T
AsDUEBEN4.22 ug/LTH Y, Cd, Pb, Hgld HARD
WIEDSE o7z, TIEFAs, Cd, PoigEX3EM T
KAEF o7z, HgldWE ¥ TNV TH2.5 mgkgd
MOHIK X Y FETH - 72,

ZEX

D) AeRAT, /NIEEIR, BEIGLEE, PEINE Y TV EHRK
DFIEL LBEEIL (Y RT7Y v y) - ') TFY
gL, 17-33, 2017.

2) W, ErINVoEHl, BHBE, 65(3), 153-62, 2015.

3) National Institute for Minamata Disease, Proceedings of the
Fifth International Workshop on “the Fate of Mercury in Gold
Mining and Measures to Control the Environmental Pollution
in Various Countries”. National Institute for Minamata Disease,
Minamata, Japan., 1996.

4) Jane Korinek and Jeonghoi Kim. “Export Restriction on Strate-
gic Raw Materials and Their Impact on Trade”. OECD Policy
Working Papers, 95, 19, 2010.

5) KA SEHF, BT L AHE AN (Seikatsu Eisei)

43, 1, 7-14, 1999.

ARG, NIGR, StiEs X OREWLIICHEY 2k

EORFEBYR, HARTEERAMERS, 77, 1 p.119-124,

2006.

WEE, LG MBEREIR, ) B

& —, WA, 1994

M)FIE, Khadbaatar Sandag, 7 A ¥R, ZASIRE, €T

VIEOBEIK K FLIEPICRREOWE, 70T 47

PTAAWRJE b JedE, 1 23, 2019.

6

=

7

~—

8

N



42 W M- A AR

Measurement of Element Concentrations in Environmental
Samples (Lake Water and Soil) in Inner Mongolia Autonomous
Region, China

Jun NAOHARA and Yuan Yuan LI

Graduate School of Engineering, Okayama University of Science,
0-1 Ridai-cho, Kita-ku, Okayama-shi, Okayama 700-0005, Japan

Environmental samples (lake water and soil) in Inner Mongolia were collected and their elemental concentra-
tions were measured by ICP-MS and compared with those of Japanese samples. As a result, the following were
found.

1. Among the elements measured, Ca concentration in lake water was the highest at 33,778 ng/L, followed by Sr
at 316 pg/L. Al, Ca, and Fe in soil ranged from 100,000 to 10,000 mg/kg; Na, Mg, and K ranged from 10,000
to 1,000 mg/kg.

2. Among the toxic elements, the concentration of As in lake water collected in Mongolia was 4.22 pg/L, while the
concentrations of Cd, Pb, and Hg were higher than those in Japan. Concentrations of As, Cd, and Pb in soil were
not significantly different among the three countries, while Hg was higher in Inner Mongolia (about 2.5 mg/kg)
than in other regions.
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