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An extraction-spectrophotometric method for the
determination of cobalt(II) using 2-hydroxy-1-na-
phthaldoxime(HNA) was studied. Cobalt(II) reacts
with HNA to form a water insoluble complex in
aqueous solution in the pH range of 8.3~9.2, which
can be extracted quantitatively into ethylacetate and
has an absorption maximum at 387 nm. The cobalt
complex in ethylacetate was stable and showed molar
absorption coefficient of 1.17 X 10* dm?® mol-* cm™1.
Under the optimum conditions, the colored system
obeyed Beer’s law over the range of 0~50 pg of cobalt
(II) in 10ml of ethylacetate. The sensitivity was
5.1 x 1073 pg Co(II)/cm? for 0.001 absorbance, and the
coefficient of variation was 0.939 in six determinations.
The recommended procedure is as follows :take an aliquot
of sample solution containing up to 50 pg of cobalt(II)
to a 50 ml separatory funnel. Add 10ml of borax
buffer solution (pH 8.8), and dilute with water to
about 30ml. Then add 10ml of 0.01 M HNA
ethylacetate solution and shake vigorously for 10 min.
Filter the organic phase through a dry filter paper and
measure the absorbance at 387 nm against reagent
blank. Copper(1I), iron(III), and nickel(Il) seriously
interfere with the determination of cobalt(II).
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Fig. 1 Schematic diagram of flow system

CS : Carrier solution (distilled water), RS : Reagent
solution (molybdate and Rhodamine 6G hydrochloric
acid solution), P; and P;: Pump (flow rate 0.98
ml/min), I: Sample injection valve (160pl), M :
Mixing joint, RT : Reaction tubing (I mm i.d.X
20 cm Teflon tubing),
(Hitachi 650-10),
corder

SF : Spectrofluorophotometer
FC: Flow cell (18,l), R :Re-
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Fig. 2 Effect of molybdenum concentration

Mo: @ 0.026M, O 0.035M, A 0.044M, A 0.053
M
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Fig. 3 Flow signals for phosphorus

Phosphorus : A 0, B 6.2ppb, C 15.5ppb, D 31 ppb,
E 46.5 ppb; Sample volume : 160 pl
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Table 1 Effect of diverse ions
Tolerable
Ton concentration
M)

Na*, CI- 0.5
Ca?*, SO42-, NH4* 10-2
Mg?+ 5% 10-3
K+, Al3*, NO3-, HCO;3- 10-3
Cral*, Mn?+, Fed+, C_oz*, Ni2+, Cu?*, 10-4
Zn2+, Sr2+, Cd?*, SiO3?-, VO3~
Fe2+, Br-, I- 10-5
As(V)t, W(VI) 10-6
As(V) 10-7
Phosphorus : 46.5 ppb; 1t Sodium thiosulfate was added to be
104 M.
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Table 2 Determinations of phosphorus in sea waters

Phosphorus (ppb)

Sea water samplef
Present methodtt Malachite green methodttt

24.4+£0.1 23.8+0.3
36.5+0.1 35.2+0.3

Ushimado
Hoden

t These were sampled in Okayama Prefecture on July 14, 1983,
and were acidified to 0.05M with sulfuric acid. Before injec-
tion, the samples were heated at 95°C for 30 min in order to
decompose the condensed phosphate. 1 Mean of three determi-
nations. 11t Obtained by the solvent extraction-spectrophoto-
metry with molybdate and malachite green (ref. 14).
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Continuous flow method for the determination
of phosphorus using the fluorescence quenching
of Rhodamine 6 G with molybdophosphate. Shoji
Moromizu, Hiroshi Mikasa, Mitsuko OsHiMA, and
Kyoji T6er (Department of Chemistry, Faculty of
Science, Okayama University, 3-1-1, Tsushima-naka,
Okayama-shi, Okayama, 700)

Continuous flow method was examined for the de-
termination of phosphorus. The molybdophosphate
formed between orthophosphate and molybdate in
hydrochloric acid medium diminished the fluorescence
of Rhodamine 6 G. Carrier solution (distilled water)
and reagent solution were propelled by double plunger
pump P, and P, (flow rate : 0.98 ml/min), and sample
solution(160 pl) was injected into the carrier stream.
The two streams were mixed in 20 cm long Teflon tubing
(1 mm id.), and the mixture was flowed through a
flow cell(18 pl), at which the fluoresence of Rhodamine
6 G was detected(Aex =350 nm, A¢y=>580 nm). The
reagent solution consists of 0.035 M molybdenum and
1x10-*M Rhodamine 6G in 0.8 M hydrochloric
acid. Co-existing ions generally existing in river
and sea waters did not interfere the determination of
phosphorus. The calibration curve was linear from 0
to 45 ppb of phosphorus. The method was applied to
sea water. The sampling rate was 20 samples per hour.
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Keyword phrases

continuous flow analysis of phosphorus by fluorophoto-
metry; fluorescence quenching of Rhodamine 6 G
with molybdophosphate; sea water.

2= pAYV=-1-F7 b= 4=k VB
ERWB3A4xvwoav b I57 4 —(C
KA bOER

A PR

Fk B8, Ha

KEy KT
o

(1983 4£ 9 7 12 g=m)

ol

B 19

B A vE, TTARMEESO&BY v - LAY
(FUr—tEAFNEEZR, ThELIEVBT +vic
X o THIEAH UTBEXEE =T 5 k2 BRI £ 5
HEEINRTWBYY, RTHRBICELAL LA Ak v
BEOF U— MEA A v # Bk iR pH Oy
ZHe L, XHlEL Ivwo Eab R FIESh
THEbH, FHEROWD B3 h, HBEOTFRE 2
YL > TWAh, FEEDLD 2-= b rY-1-7 }
—N-4-A Nk VEE (= b r Y -NW &, H,R) #FH\ 35
IANRNTO, =y AT, S, RO A v ORI
ROBBCINE, Frv— MR vEF V- RED
MM, Frv—1E1 A vY>SHR->R2- pJHEEL
5. oMmBEoEYFATERF V- MBI A vD
ZERIRG il T52 & THETHY, TAi=D
A0 g ok D) fe U RGO E A B &
hic, —hE&Bk7v< 757 4 -SRI LD,
A4 vRD HECHES S KA & v O pBEENS EEE
ho, F 7250k ) By (ODS) &2 fH{E
YA 4+ v s v~ 257 4 — (IP-HPLC) § B
Ehizw®, gy iz IP-HPLC X v b T+ v
— MaAa F vk, EEEToM. FESL ALK
vEREOF V- MaAM 4+ v IP-HPLC 1= X 3R
B dEhEREYEMEL, Berzsret -7 B2
WAHRYEDEREYRE L. chix-Sy 7Rk
* LK ER G 2 700 (LR L R e 3-1-1

b 119

A BEENEEHERE 7 r= /77
Th#szticXb, R, BELROESRELYE
BL7cbDThs. AFd AR LD,

V-NW BEHvs 24 OEREYRE L.

2 % o

=R

2.1 % B

Ju—2nr Bpl) ZEEMHELHEEELY UV-8 Model
II EERESG, RETESRY HLC-803D #.x v 7,
Rheodyne %! Model 7125 (100 pl 2 — 7') FE A1
7, WIABYEFS Yanaco System-1100 4 v 5 7/ v — %
—RUORHFHAPORIEHEBEE I v b F TV AT A
PHEHALA. BEEEX 368nm T - 7 HXROE —
s/ HRRERHKL .

2¢2 H5LRUBENME

# 7 A% Brownlee Labs. 8, ODS #» > 4 (RP-18
SPHERI-5, 4.6 mm i.d.x100mm) #{#fH L, {5548
T 40°C TR -2 BBHCK LTS5 TFAT
vE=v A (1.4x10-2M) &V vEEIEGE K (PH 8, 5X
10-3M) %2&% 52% A&7 —nE 489 KEKDE
BEWRE AL, 045um XV TS5 T 4L —CHE
, WM UZBERL .

2.3 5 =

2-=tmy-l-+7 b= N4-ZANLKVEEF L YT A
BEER® VAR L7202 HIEBEPC2EBESL -
HEEAL .

7= VEBEER QM) : BRI TRV = v S
MY AKIBHER D 30 L R HIHERE L g, BEER
T pH 5.4 CHEHGLTHW .

TSN P ARUEAWE  BREE = S B KICIERRE LT IX
10-3M & LA. EMARMEEE EDTA TiEsE L 7020,

=y AV BERB SR ERER =, r 0
(99.999%) ZHEEETHEML, KeMmxT 0.10M &k
2Bz,

- v 7/Vﬁ§iﬂ : *;F{t%%ﬂlgg’ ﬁ&@ﬁ%@’ ﬁﬁ&)’
BILYE, RUOMB =y r A7 Vv E=Y A2 B Wi.

T OMOALRINIRERBZ LD FE A7,

2.4 EREE

R ERBRECHE 7.5ml W LI FRUTF) %
Bb, AEMx<T7.5ml 35, Zhics= VEEEHE
W lml #zFie=btey-NW BEK 1ml 2inx
T 10 kiET 5. #D% EDTA %E (2x10-3M)
0.5ml iz TERALCE BEKAEs7 r~ 75 7€
TEATA.

2.5 SRR ARDOEAR
M= v & 2D (10-2~10-3) mol #¥E0 1 5 L,



