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C : Mo concentration

Fig. 1 Scheme for separation and determination of molybdenum in natural waters ()
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Fig. 2 Effects of pH on the amount of molyb-
denum retained in the chelating resin
(Dowex A-1)

Amount of Mo added: 0.20 gmol
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Fig.3 Effects on recovery of the volume of
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the same amount of molybdenum
Amount of molybdenum: 0.2 pmol Mo
(or 19.2ug Mo)
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Fig.4 Scheme for separation and determination of molybdenm in natural waters ([ )
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Table 1 Physico-chemical data of the natural water

. } Temperature | Dissolved ‘ Conductivity Turbidity Chlorinity
Station ‘ pH °C) Oxygen(mg/l); (micromho) (mg/1) (mg/1)
the Abukuma river| 5.9 20.0 ‘ 0.3 | 145 9.5 —
the Ninokura shore 7.5 20. 8 9.3 } 13,100 1.0 15. 160

/L, ¥K 1.0 mg/1 & FIKRD FHILEKDI.5
B2 %0 LinL, WAREIINKD BB D
EEC R FL I IS W DI, YK DR
R E X D ERFOWED, coagulation
flocculation & LILET A0 DEE 2 bh
Do
3-2-3 BRKFOE) FFVvE

Table 2 1%, MR E = BlR L 2R
RUICHAR DG HTHRERTH % o FIERIRIIIKIL 51
RO BlrKE 31 oK x +hFh 34k
FTOUE L THLETH %,

ChODERC LD E, BEEDEY 77 Vil
Bk, FIRERIIIZKA 0.98 ug/l EHEMRZE 0.045

pg/D , T BRI 8.21 pg/l (E#e(RzE

0.145 ug/D TH - 1o
COFHEDIBE BT 2 o, WRE

KEZ BERKERER ORI EZFEL pH

Table 2 examples of the application

Soluble Mo
Cug/D
M. V(n=3) S.D

Particulate Mo
Cug/D
M. V(n=3) S.D

Station

the Abukuma
river

0.98 0.045 0.16  0.020

the Ninokura

shore 8.21

0.145 0.35 0.003

M. V: mean value S.D: standard deviation



— 68 — B
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Table 3 Recovery of molybdenum from spiked
51 or 31 samples of stripped natural
waters

(pg/D
the Abukuma ! the Ninokura

Serial no. | river® ! shore*?

Added Found | Added Found
0.0 0. 00 ‘ 0.0 0. 00
1.0 0. 82 5.0 4.25
3 5.0 4. 43 ‘ 10.0 9.07

k1 used 51 samples
%2 used 31 samples

v Nl

FEMR)IKFCEFEL DY) 77 VED
BB 0.98 ug/1 THHDT, Fig.3 2 bFF
HEEDYEDOREETHLEHEL DA, X
b, T BEEKPCEELCVEEYTT
vOKHER, 8.21 ug/lTHBHDT, 85%~90
YOBHEBETHD EE2 bR b, -T, Th
SO HEEE (Table 2) 1,  DHEDRKEEN
WRTEDHZEERL T B,

¥, ZOSPERIE, ERGTIhTH5
topekeEkoE Y 7F vEPT LiER
CHERERTIDEE L bhs (Table 4),

¥ 1REY b ) 7 F VORI OWTIL,
FREERN RS I bl w2y, EEK T,
0.1~0.3 ug/l (BBFEXEL2%)THY, 131F
F—ofEm & BT &03TE %o

Table 4 Molybdenum concentration ranges (in pg/1) reported in literatures

sampling station Mo (pg/1 literature no.
North West Arm of Atlantic Ocean 7.31- 7.95* 14)
the Western Noth Atlantic Coast 6.3 —14.4 24)
the Atlantic Ocean 3. O¥* 25)
the Irish Sea 8.4 -10.3 26), 27)
New Zealand Coast 0.24- 1.25 28)
British in-shore 12.0 -16.0 29)
Rhine surface 0.8-1.4 30), 31)
the French Coast 2.1 32), 33)
the Black Sea 2. 5¥* 25)
the Indian Ocean 9.8 -13.3 34)
the Western North Pacific 8.6 -11.6 35)
the Eastern China Sea 8.6 -11.8 35)

*the maximam and the minimam value of the samples of the sea water which were collected
from the Atlantic Ocean over a period of 6 months during 1977-1978.

** mean concentration
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Determination of Traces of Molybdenum in Natural waters by Absorption
Spectrometry with Thiocyanate after Preconcentration by Chelating
Resin and Solvent Extraction with a-Bensoineoxime

Shigetar6 KUMASAKA

A simple preconcentration method with chelating exchange resin followed by solvent
extraction is described for the determination of molybdenum in natural waters by absorp-
tion spectrometry with thiocyanate. The results of experiments using chelatng resin,
Dowex A-1, are shown as follows:

1. Chelating resin (Dowex A-1) was digested with 2M nitric acid for about five
hours on a water bath at 60°C, and after filled with in 1 cm diameter ion exchange columns
to a depth of 6cm, the resin was washed with redistilled water until the pH of elution
reached 4.5.

2. The optimum pH of 5.0 was determined by examining effects of pH on the amount
of molybdenum in synthetic sample retained in the chelating resign (Dowex A-1). The
amount of molybdenum added was 0. 20 gmol.

3. Synthetic sample solutions of various volumes containing 0.2 pmole Mo were pre—
pared to obtain the required pH of 5.0£0.2 for the experiment, and effects of the volume
on recovery were investigated.

Moreover, the complex of molybdenum-a-bensoineoxime formed in the system of
water-ethanol was extracted with chloroform solvent, and extracted back with conc.
hydrochloric acid. After this back extract was diluted with redistilled water, the complex
of molybdenum-thiocyanate formed with thiocyanate was extracted with TNOA-cyclo-
hexane, and its optical absorption at 470 nm was measured.

Apparent molor absorptivity is 2.94x10* 1 mol™'cm™".

was 0.99 nmol/ml

The limit of determination

The method was applied to the determination of traces of molybdenum in river water
and sea water with satisfactory results.
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