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Application of solvent extraction method to the determination of
magnesium in hard tissues of shellfish by ICP-AES
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The magnesium in hard tissues (shell and pearl) of shellfish inhabiting freshwater and sea
water was determined by inductively coupled piasma-atomic emission spectrometry (ICP-AES)
after solvent extraction separation. We examined whether ICP-AES signals for magnesium were
highly suppressed, or increased by large amounts of calcium ions. Two interferences, spectral
and physics, were generated by the macro-component calcium for the emission intensity of mag-
nesium. These interferences occurred simultaneously for magnesium. In addition, the calci-
um of the large excess adhered to a quartz torch, and the tip minute of the torch was damaged.
From these results, it became cleare that it is necessary to separate magnesium from calcium
prior to a measurement by ICP-AES. To eliminate this problem, we applied the solvent extrac-
tion method to separate magnesium from the interfering element, calcium. The chelating
agent was easy to form the chelate with magnesium, and then a reagent that could extract the
chelate from the acid solution was chosen. 1-phenyl-3-methyl-4-trifluoroacetyl-5-pyrazolone
(HPMTFP) having a pK. value of 2.56 was chosen as the extraction reagent. Also, we selected
some organic solvents in which the carbon did not adhere to torch without extinguishing plasma
on the extractant. The sample solutions of shell and pearl used in the present work were treat-
ed with hot concentrated nitric acid, hydrochloric acid and perchloric acid. Magnesium was
extracted with 0.01 mol/I-HPMTFP in dibutyl ether at pH 4.5 in order to separate it from the
interfering calcium. Magnesium was determined by ICP-AES, and direct injection of the dibutyl
ether. The magnesium content in the shell and pearl was found to be 16.4~2627 ug/g.

Keywords : ICP-AES; hard tissues of shellfish; solvent extraction; 1-phenyl-3-methyl-4-trifluo-
roacetyl-5-pyrazolone ; magnesium.
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Fig. 1 Effect of calcium concentrations on magne-

sium emission intensity
@ (1): Mg (0.1 ug/ml)+ Ca; & (2): Ca alone; O
(3): (1)-(2)

72079,

232 BEMHBELEE ERXBIWETOES
(21&2-31 T L 2SR (10 mg/ml) @ 1~2
ml %, TAREBEBERICETIAY Y LORD 0.5~10
pg/mi DREEFWE FN 2N 1 ml FHEEHCRY, h
WCIMBERR I ml ROMAKEZH 5~TmlMMA, 7TVEZT
KTpH % 45 IZHAEL, KTE&FZ 1o0ml & L7 Zh
120.01M @ HPMTFP % &8 Y 7F VT —5 )V 10 ml Z
Z, IRx 10 5MRD 08, KMEEEL, AEEY
10 ml DL HEBEICR L, 10508, AHHEE K%
PO REL 721, BHMHZ 2D F F ICP-AES %iE
WA, =723 L8R 21 OMERMICED, HIEL
MERECL Y ERL.

3 MR LEL

31 TTXIYIL, AMOALFIL, NUTLORL
BEICHTIHEYIOARD DIV I LDOEE
HEROCERPIIERERSE LTIV T T 405
35% MR EMODTERIIEAESINTVWAI NS, 2
TEET VA TFTHED 0.1 pg/ml IS LAY 7 L9
0.001 ~8 mg/ml HAE LB ED< 74 27 A DRI
T HRBIIOVWTRE L, ZOMEE Fig. 1IIRL
7o BRI AV T AL VIBE Y, HEZROGEE R R
LTWw5,
INLDOERIZEINE, AVI AT IR A (01
pg/ml) ®3x10° % (0.3 mg/m) U E®FETLE, &
DT HERTV, TORD LB HMEEII SV 7 LD
VI TTT Y FORKBEEZATHAS, LT, <

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

/=t I, YR, MET . A
TR LDREERENSHLV ST LDy 77T K
EEZLBIGZZIEBROBEEIL, AT ABEN1X10° 1%
UEET 2 8, BICHATHILEEZRLTWS, Thb
DHFEA PO FILARLNYTLIIBVWTHFADLN
7=,

U EDHENS, <72 a7 Vh) FHETEIR
BREDO AN AOGRTHBIILEEOTHE 75 X~
~NOFRKPEABEORA L EICRRAT AWML 280
Tk & ZiT7.

B, SREOA L v MEBERY EWE 75 <RI
BATLHE, GRN—F~ODLEOH N7 AOMFHIE
U, 79ARRPAREEELRDLELEDIL, AEF—FOF
X)X —H ARG Sfﬁ”"ulﬁu A2 L7 asda L9 < &
7.

F72, INT T A ERWIAMORGEITLIEICLEZT LAY
THEICER KT A B OV T, B EERICIET

LUEEHBEZL LY, <7523 74 (0.1 ug/ml)

R LA 100 BRIt fF32F M) YA %23 0o, B10E
DIIHRA M F 7L ROBEREO, )
L, AT L, TVIZT AR EOEEBLIT:., FORk
Ry, TATT A0 pg/mlIH L, TRSITHEA 100
BERALCH, TR e o7 BIZ<T s 4
VOLLERFBEEDOA N T Y F I LRNY) T AIBNTE
NHOIAETTTED 100 5 F THET L7225, wihodtff
WELTHELeh ol LidhoT, HBRPEKONRR
WO T AT L% EWMT VA ) ZHLEONE - &
BRI, R2UEGHN Ty A0S0 TE LW
ZEiZRY, ZITIREEMBEERE LTINS O
IZDoWT, PUTarfl a2z 7.

3:2 RIAIEE & U T ORI EOERRE

3:2:1 FL—FEEOER iy aho@iET
VA PR A REIMMEIC X ) S B e mEt L
2. FL— MA@ 7V A ) HHEEEELRERFL— A
e % 0,0 Bif T CRERBUKERSEZA L, F7-MmEK
B o3t U 7o B SR i A S IR T B 720 K & Ao R B L
(pK.=273) /L, »OBWIES LRENILENS.
L72ho-T, Z2ITRELDOFL—MRFEOPLLINS
DL&MIZ#EA L7 HPMTFP 2 flWTHE$A 2 212 L,
ZORERE Fig. 2 1R L722Y.

3-2:2 TILHUIETRROHBES)

(1) pH EEHBREMHE  F L — k3L R IA
Hil hwfﬁﬁa%é@d%ﬁﬁ&m HThDH. AR
A ICP-AES IZEALEE, RUbBUrRrruandi
YDOEINTT T AT %ﬁﬁéﬁé L, FoAED
—FIRFEVEET, PORWEOHKTHE ALY
L EBERRT Vo) LREITEE & O EEAIT Bl 2 AR A e

BT T ARG IEIL D

HoOWMEF < 7 4 ¥ A8 RO EHM L0 % 1331

Fig. 2 1-Phenyl-3-methyl-4-trifluoroacetyl-5-pyra-
zolone (HPMTFP)
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Fig. 3 Extraction efficiencies of alkali earth metal elements into various organic sol-

vents containing 0.01 M-HPMTFP
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Fig. 4 Effect of HPMTFP concentration on the extraction of alkali earth metal ele-
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