9319 FEIERRORETICHEITH@KIDERBHIL DD LKREREOEMIZET SHR
BIRBIRE FA  ACRRBRIKRY —REEH)

FEFT#IESe. YE150T vy = Ra#EE L. FNEEOMmRD TREIL 2 t#EFTH B,
NHIFL A EDTROHERBREIT TOFER N TH 24, HBHIIZZ N5 D—TEDITHROFE
BOMTHEN%  0.02%LL LI 725, W LBOTRITRMA A4 > LALFNBUNEAE < . HEd
DI EWRT 2726, Feh billlE N 7 L BUTREAE TR AV > ) L ORERIERIAT 5 h0fY
WL, KEho ZBILRBOIHENDBIUIFLEL T AL H 2, £Z T, AURIFFETIE
WK D FRIR A1)V ¥ ™ ADSERAERITHE S % ST T, T EIRIE NIV ¥ ™ L O RERIC b
b T HREBRERICL > TREL,

KETIE, 725 = FRROP TR REEOBMED/NE L BT TR FIEEDRENT
Y oEEFTFRBEORRE LTz, TOHEFZBILRELWETREO DLV KREMEL., K
kAT U T LI EIRE N T AR 2 WRBL T2, TNEDOBIIEET > 5 ORI L
TR AV 27 LA 22 L5 ICRA L., B, SRR TZDRIKDOpHE AV A
AZREZETE=F — LT

TR D ARV REEIKFRA 2 2 HIRIME LKA A AR T 272, pHAME T 5, 47
REFZEATNE, BEARTIIRAERR pHOMB L LTRTZENTES, ZOMBIZL>T
Z U UEMOFMS LUWEINL 25 8 v OILFIBIC £ 2 RAER R OZE LR FH I L > TR
720

BABEORE R, TIREANVY TLELTHET 2L EDRMEANV YT LOTMRTHRTZ &
2 B, EDWIEAT000 mgA DI, JRI H1)V 277 ADYLBIFA Uiy 2 7245, 1500 mg/l DT 13 pH
DORETARRD BILREE IV 7 ADOBERMIHER T & Iz, pHOME T OTFIZT & > O &
STHEEN, —AMEDOpHIZBILT & 2 TN & EITEIRMU RV & SIS L 20,118
L o Tz, T HIZ, KICHERRLR
TWIRILS V8 VoS 8 R

Me2Lemmlznl szl LE 7843
0.78%mL 7z (K1) , FEICL>THE La (NOs)s 1.6 mg added
RERLE KD B &, RilBT vy 0l "

Lo & Nz & & DR
BERINLZ2vnE ED105LL Eicizs 2
EMW B PpITTE 2T, ]
C DRPETHER S NIBILIS,
HIBWTIET & 4 F o hitkEd

8.0

pH

Amount of total lons as CaCOs
1500 mg

Without La
NITEVEL DR ANERTE S 6.0
ZERFREL TS, BRI D RH
DRI T2 HEILX BN, b o Ea o ww oo
IR R KT E D EEN B MIT 2 Time, min
PIENH B, Figure 1. pH change of CaCOs super-saturated solutions.






9319 HIWARORETFIIHITZEKDOREA LY LLBEREORNIZET 2HE
BhpiitsesE kA R (RREIRE —REEE)

g7 A=]:0)!

ZiEBCHITSe, YE15D T & = Koe#xia U, ALFEINEPIO D TEUA U 72 oC 20T
THd, TNHIFEAEDILHOHEREIEN I TOAHENUH TN TH S0, 2N bD—Iit
DICHDOIFAETDHNTIN L T T E R WIITH D, A LRUCHE T ILHAHIER BT
THDHME > TSI MIE X bILE,, THETORALEOCIITDOWTIELL
TN D &9 7% Z &> T B,

1) HEPE AR X N B A LFOCRITIZIT100% BE IS LT 2, s Ay RT3
H D \TRID I L > THHEIAEE TN D o A LFDCEIT O I LR wa v L TTR(E
L. 15700 E L TEDIIEIZ0.02%L - Tdh 5, MDD IEL: R DI AT ZILAR
MEICNEL A END T, 7 LHUCHOIHE FUTLAYIRBICNE L b,

2) A L HUCFITIREE A A > EALFN R BIRITEAS S < o EEGTEO I Z LN T 5, A LAl
TLHIRFEI OIS L TH L2100 AU ST 5, /K T L ED T Lo 72
IEWE & 5729, B2 i 1 SHS L D IEfli A A > & LTI L Tw b & 3 b
TWd, $> T, PEICHC X, A LRUCHEM KIS Z N D & B ITIHNIA
DHEKDEAFRMBEPND EF 6N, ZOIFDOMATE LTHE SN DA, KM
W T, VATV T L, SRR TV =7 LDOKEIEMTH S,

DL R EFx b8, WHETALEOCHDIKIE IV 7 LOFSIL LRI (] 5 He
DMEZE L. KPOZRALIK RO UEEANDIL) A BTG L TS W HENA D 2 &

TARLEROGCHENIREE SV 37 ADFSI LIS S 72 B9 LU 2 NI L -
T#HA LTz,

(FA3R77E]

AWEHFFC BT, b 990 LISil3 R D Y AT LMEN TH D, 104, KRGV
O LOFERERO I —E WYL D TREALIRI N2 H D &UkZ /ST 7 LT
D AL IR H T L — AR D U7k, ASRLEISAT D pRZ bz 7V 71 V) il = x5

—271—



CtKiUW%~”KﬁOﬁ&N~MWT%%OxM@L“TU MFY —iED Rk
JRFIT DL G SUBE LT D Sl Z il Uiz, LinL. TD & /iikTidz
I/ TFBIED 3 B 45T DI 272, MRS AT LDBMETH D - ICH DL
ADDBENDEFHZBND, WITTHODRDN TSI DL RWETF XD, HH
WO DLRIRDE., ILHDOBRAZYIE, 1D, szﬂﬂﬁ?@%%%WB#KTé
T=dIZiz. WELDWA D DIpENIFRO Tt LA E L2, HHRZRIIITD
eI Utz IO BRI IR S &M L 2D TR E 2 sz My D,
WIPADBRAZAL Lz Tadil, BOIITEfiiIcTE S LV FlRibH D, LITIZ,
H1/fiﬂ’\JbC3é5ﬁfJ[l:%/J\“9"o

TR DK B,

Ai&umwamm A AL S I 3T T AR A VRN N s § 1 ST SN b g b (T
HDMRADLIZAZ ENTTETH B, FHFEA A ERUKZMIEL . 2B LY
@%}leto

km&ﬂbfw%MN&TT@ IR A A T LNIREKR A A& LTI L. &
DURENZHFIRD FI 7 A F 2 DURKER ¥ X5 E 135 BN > Tv %,
VR B FI DK E HBLT 2 7o IKFEIKFEA A &V T LA F 2N L.
BN 72 2 X DI #F & MO ENNIRA T2 2 LI LTz, A LICIRIEATE 572
VIS TSI Z 5D £ DI IRFRKEA A BIKIE/KEF R T Lz vy T A
AF ANV T Lx . ENTNIERL TIHRL /2,

Ei R DIV

T8 Z RtBEOPT, e KO IRIED/NE < HET P T b DN Z v
58 A ROTRONER E LTIz, HINOTFRRILT > & > % T D F £ 1%
SR TUHMERM LTz, WilET & F—HLT > 7 2RI L. WL T
WML Tz, Wb T o8 I UT2iifE T > & 2% S BITHIRRICHIWE Uzte., W18 LT
L YA

7y .

FBED ML 7 DA A S & > TUIHER LV ERPE 552, Ll JUREITE WL
TIFZDOHERNIBLHI LV BIRA T Bbivs, BESOUENLEE G 4 b & {2 td 5%
NAHLOT, NETILEND B, LTIV & SUSTEDI T 7 0 DR
(1) ZMa2Z & Uz, N, Wi, SEEETRUNL THavk L7z,

HiE

IR EINDE =Y — DI D% NIRRT, SOSOE R GRETEE. TPl |
EAKTT 5, BWINOWE% a2 ho—)b§ 272D M%7z, B DpHZ L.
TN LA F o DIREEZAL, iz ET=Y — Téﬁbk A KT =3 BpHA A4 A —

—278-—



T2 UL, 10 & T =y =% a2 Ca—2 s LD W Lz,

pil-ion meler

Computer

ptt electrode Calcium ion clectrode

Reference clectrode

: Temperature
Controller
R AV AR AAS p _-I
N
N AT AVAYAY

Figure 1. Schematic diagram of a system to monitor calcium carbonate precipitation.
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Figure 2. pH change of super-saturated calcium carbonate solutions.
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Table 1 Experimental results of calcium carbonate precipitation

and its calculated equilibrium constants

Exp # Amount of Added La pHa pHa Precipiate K

»
ions as (amount) (=0 cquilibrium  amount, mg X 10°
CaCO,, mg/l value at 1=0 (valuc at 1=0.7)

1 1000 — 7.84 7.88 —

2 1500 — 8.00 6.81 230(170) 2.0(7.6)

3 1500 — 7.96 6.86 210(160) 2.3(8.9)

4 1500 — 7.88 6.65 300(230) 1.1(4.6)

5 1500 La,0, 7.86 6.90 200(140) 2.6(10)

(450pg)
6 1500 La,0, 7.83 6.93 190(140) 2.9(11)
(810pg) '
1500 — 7.86 6.68 280(220) 1.2(5.0)
1500 La(NO,), 7.89 7.54 48(2.8) 16(57)
(1.58 mg)
9 1500 LaCl4 7.87 7.58 42(0) 18(63)
(1.19mg)
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Effect of Rare Earth Elements on the Production of Calcium Carbonate Crystal.

Tasuku Akagi
(Tokyo University of Agriculture & Technology, Faculty of General Education)

Rare Earth elements form hardly soluble carbonates. It is not reasonable to consider that
rare earth elements affect the formation of calcium carbonate in the ocean. In this study the
effect of rare earth elements on the production of calcium carbonate has been investigated.

The super-saturated solution of calcium carbonate was prepared by mixing calcium
chloride and sodium bicarbonate solutions. The water used should be free from carbonate
species and trace metals, and degassed water was prepared by boiling deionised/distilled
water. The water was kept in the bath at 25°C before use. The combined solution was also
kept in a water bath soon after the mixing and in a closed environment the crystallization
reaction was monitored by a pH meter and Ca ion electrode. La is exclusively used among
rare earth elements because of the lowest solubility of its carbonate and the highest
abundance in nature. Chemical forms of La added were La,0O,, La(NO,),, and LaCl,.

Progress of crystallization was successfully monitored by a pH meter, the greater amount
of crystal resulting in the lower pH. It was obvious that less amount of crystal was
produced when La reagents were added. The effect of La addition was the most
prominently seen when La(NO,), and LaCl, were used. The closed system reduces the
uncertainty (or variables) of the experiment. Only with a simple assumption and with the
dicussion based on chemical thermo-dynamics, the amount of crystal formed and solubility
product of the calcium carbonate could be expressed as the function of pH of the solution.
The solubility product of the calcium carbonate, when La reagents were added, was found
to be about 10 times of the reported value. The change of crystal structure is the most
responsible to explain the increase of the solubility product, but the mechanism increasing
the solubility of calcium carbonate is still to be studied.

The result of the present research has an important imiplication of REE influence on the
earth environment. Soil particles containing rare earth elements are carried into the
mid-ocean by meteoric activities. This study indicates that rare earth elements may change
the solubility of CO, in the ocean.

—287—



	9319-J
	9319-W
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11




