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Fig. 1 Absorption curves of XB-I and its magne-

sium chelate

(1) Reagent blank; (2) Magnesium chelate, pH 11.2,

ref. : water; (3) Magnesium chelate, pH 11.2, ref.:

reagent blank; (4) Magnesium chelate, pH 9.3,
ref. : reagent blank
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Fig. 2 Influence of triton X-100 on the absor-
bance of XB-I and its magnesium chelate
at pH 11.2

(1) Reagent blank, XB-1: 3.5x10-5 M, 620 nm, ref.:
water; (2) Magnesium chelate, XB-1:7.8x10-5M,
515nm, Mg taken : 10 pg/25 ml

THLTDOHEZLELF TRy, ZofER% Fig. 2 TR
Lz FL— MT2oWTid 2-3 o#fEicityy, pH 11.2
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DREE 2-2 R LG FRT n=9.5, §T7bb, &
FEZ 647 L LCEHE L.
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Fig. 3 Influence of pH on the absorbances of
reagent and magnesium chelate

(1) Reagent blank, ref.
chelate, ref.: reagent blank, Mg taken : 10pg/25 ml

: water; (2) Magnesium
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Table 1 Interference of diverse ions
Maximum
Metal ion wavelength Optimum pH €
(nm)

Mg(II) 515 11.0~12.5 2.7x10%
Ca(ll) 507 12.5~ _
Mn(1I) 483 9.8~12.0 1.9x 101
Co(II) 500 11.0~12.5 1.5x 104
Ni(1D) 512 10.0~12.5 2.1x10%
Cu(li) 510 10.0~12.5 1.3x104
Zn(IT) 528 9.8~12.0 2.0x10*
Fe(II) 477 10.5~11.7 2.2x104
Fe(11l) 477 11.0~12.5 1.8x 10

KT 5. Table 1 ik D XB-1 1 — bOfK
BRI, TTEFEET 5 pH M, T UBOLREE L
®7iz. Table I OAERIIMMDO&EREA F+ > OIREEFRE
Howtgist LicorERLTwd. ZhbdF L~ Mawv
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HONPUDERED AN Y AEHRMILUTEEE 2 —E1L
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) 3 TN TWa. i, BELWiE~vr ol
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MBEXZBRELTHF LV AT FHIOMAEbEE R
L. 2-3 Wik _7iFHRILiEY, 1@8EHowxx 7
iz me T 1 llER, Ththox v~ bOAR
kB TRLEZHE L TR — pH T v X & JAIIR
WIBSIELNSF L — POBEIE LKL, £OFKR
% Table 2 2% L. PSR + PELEREY, —
BREALEVWIEER, + BPARELFREE BN TS, <
AF L TRIBEVWEGRIEY TR v AT vy
b, = A AD, asv b, =9, §H, 8, $&
(In), gIII) 23%E@ 3525, By sk pH 1.2
TRESTTLETDY, = v X VIERIEIEL TEFEE
C IEED EETZ20C £ THRLE. MYz~
7 32 (TEA) T3 {liogkdd, =FL 7)) a—vER
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Table 2 Effect of masking agents on the formation of XB-I chelates at pH 11.2

Masking agents Ca2+

Concentration (M) Mg2* Mnz+ Co2* Niz+ Cuz+ Zn?* Fe2+ Fed+
None — + + + + + + + + +
TEA 10-2.1 + + + + + + + + -
EGTA 10-3.¢ + + - + - + + + +
TEPA 10-2.3 + + + - - - - + +
Na,SOy4 10-1.9 + - + + + + + + +

+ Complete coloration; 4+ Incomplete coloration;

aminoethylether)-N, N’ -tetraacetate;

TEFEMN X/ — VTP I TIRAITES.

Table 2 Tk WT =2 3w a 10pg 12 EGTA 0OfF
ETTREREL, v H(1I) 10pg l3ELIC< Ry
ShTw52, 3pg LT 5%y sk EGTA ox
RRETIE—H~2AI7EN5X5Cikhbd2d, ROEE
BE kT, EGTA BEREREED /10 ©/kd X >
iz Lz,

3.4 FERBEE

ERBEAROLSCFE LD 25ml x A7 5 21
W 3pg ITO <2y aestrst/k2ED, 0.2M
TEA 1ml, 0.3M FifE > by oA 0.001 M
EGTA 1 ml, 0.13M TEPA 1ml, 0.1M Y . ESiEE
& 1 ml (pH 11.2), XB-I ¥ 2 ml ZIEiChnx ik
TEMRETHRT 5. SHKER, FLv— FeEEox
NENOWEKTIESE 515nm L 620nm £ IEEE %
fl—®2l2ZHWT I VA — 0.3 CTHlETS. Do
BETHER L RS k<22 v 9 a0 (0.1~3.0)pg
OEIFET BWEHYE %R L, Sandell KX 0.00039
pg cm~-2 Tl - /o,

WH S R RIADEEZ F V7o BE R i SRR
ELTVD. BRIIZO—DOTHLHFELFL— O
NENOERINE — o ZElENE & T 5 2 ERIRE it
Stz BIEZHELZEL— FORIREY — 2 BRI
=R ETDE, FL— bOARKRICEE S REDORIE
BEOWAS MBEr— MRIZIS BXREC ESIR5/
W, EEIFE LAY S. 620, 515nm O ER %
hoh 10nm BEZ L X4C #lE LcksE, 620, 515
nm QTEREZMWCEEDERNENRTRTHEZ &
TR DT

1 ml,

35 HESATVORE

WEST L7cEBIRIE Wity, w22y a 1.0pg iTxf
THRTA S OREELRIT L. £OFBRE% Table 3
RS, ks, 7T =oh, XYV A, AbhnFy
rixehth (50~60)pg HHFELTHELYF LR SR

— No coloration;
TEPA : Tetraethylenepentamine

TEA : Triethanolamine; EGTA : Ethylene ,:;]ycol bis(2-

Table 3 Influence of foreign ions on the
determination of magnesium

Forcign ion Added (pg) Absorbance d515—A4g2¢
None — 0.102
Ca(ll) 30 0.109
Mn(II) 1 0.112
Co(II) 40 0.110
Ni(II) 5 0.110
Gu(II) 20 0.095
Zn(II) 35 0.095
Fe(III) 10 0.110

Mg taken : 1.0 pg/25 ml

WZ & DL D I
KTREEEUTONEA 4 BHEECIRITESD
Ty, RKFO= 72V 9 aOGHCHSEHATELS
TH5.

36 WMKPOTIr>9LDER
BEEZRAKPO T3>0 AOERTIGH L.
Table 4 iz A, B of%/k 2 +hFh [l—xKizco>0»
T 5 [T » BRI WA & ZEhiRkoE 7 L.

Table 4 Determination of magnesium
in rain water

Sample taken Found

Average c.v.

(ml) absorbance (ppm) (%)

A 2.0 0.204 1.00 0.8
B 15.0 0.120 0.080 2.0

1976. 11. 25 (16:00~22:00)

Table 4 72 50057078 X 512 ZBEIEH (0.8~2.0)%
THet ppb DLED 2 R v ADERN WHE X Bbh
5.

4+ ¥ &

TEED XB-1 X527 2Y Y AD BEELEETE
iz 30 HEEL, X 50% Dhbkox 2 s —vEih T
ERZ{ThRIELSRVWD, FEOTE 7 ~vEHn5d
febizdbED bY b X-100 ZFFWT XB-1 L 20

c
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TS ALY LF L MEKZHEBLTSE, ThBOR
SR EEINS. il Ax L FHOMERED
T2 BWiZLl, Bz EEADEEEY P L2 2t X
D, FIEDKEH 7 ECRATE 28R M L RE L
DT EDTELD L.

RTAYY LD BOLEERE © 5 b &KL HEk
1T, 7ZEkm XB-I #: (Sandell JKEF, 0.0008 pg
cm-2)) sz d EBT-+'7 4 5 3 o ihHiE: (0.00038
Zma xRk VY I 7E (0.00050 pg
cm-2)18), Lo x bo— 7 2R 5 (0.00065 pg cm—2)17,
XB-1I (0.00075pg cm~2)? 7 EB3HMSBNTW5S. Ak
DEEE (0.00039 pg cm~2) XXM HORT KD HRE
7t EBT-+¥7 ¢ 5 3 Ui It#s 5. Ffa pH {H
BaRNZ &, oA ) OFEPRENT &L,
FRREXETLHALD D, MK EORRKPIZE
FN5HT ppb BED L= 2 vy a0 EBicT5
BWHTESLTHAHS.
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Dual-wavelength spectrophotometric determi-
nation of magnesium (IT) with Xylidyl Blue I and
nonionic surfactant. Hiroto WATANABE and Hiroaki
TanakA (Department of Applied Chemistry, Muroran
Institute of Technology, 27-1, Mizumoto-cho, Muroran-
shi, Hokkaido)

Sodium [1-azo-2-hydroxy-3-(2,4-dimethylcarboxy-
anilido)-naphthalene-1’-(2 - hydroxybenzene) - 5 -sulfo-
nate], (Xylidyl Blue I, XB-1I), and its magnesium chelate
were dissolved in water with Triton X~100. The absor-
bance of the chelate at 515 nm (maximum wavelength)
is constant in the range of pH 11~12.5 and that of
XB-I at 515 nm is constant in the range of pH 11.0~
11.5. Two wavelengths, 515 nm and 620 nm (maximum
wavelength of XB-I), were selected since the sensitivity
was maximum at this combination. Triethanolamine
(TEA), ethylene glycol bis-(2-aminoethylether)-N,N’-
tetraacetic acid (EGTA), tetracthylenepentamine (TE-
PA) and sulfate ion were found to be effective masking
agents for foreign ions except iron(II). The procedure
is as follows: place the solution containing <3 pg of
magnesium in a 25-ml volumetric flask; add 1 ml of
0.2 M TEA, 1 ml of 0.3 M sodium sulfate, 1 ml of
0.001 M EGTA (pH 11), 1 ml of 0.13 M TEPA, 1 ml
of 0.1 M phosphate buffer (pH 11.2) and then 2 ml
of XB-I solution (XB-I 0.050 g : Triton X-100 20 g :
water 80 g); dilute to the mark with water; measure
the difference of two absorbances at 515 nm and 620
nm. Calibration curve is rectilinear for {(0.1~3.0) pg
Mg/25 ml} and the sensitivity by Sandell’s expression
is 0.00039 pg/cm?. The following amounts (pg/25 ml)
of foreign ions are tolerated in the determination of
1.0 pg Mg/25 ml: Co 40, Ni 5, Zn 35, Ca 30, Cu 20,
Fe(III) 10, Mn 1. For two rain samples containing
1.0 and 0.080 pg/ml of magnesium, the coefficients of
variation of 0.8 and 2.09, were obtained in five replicate
determinations at each level.

(Received Apr. 4, 1977)
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