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Spectorophotometric Determination of 1-Naphthol with Iron(II) Compound
Prepared from Diethyl Phosphonate and Ferric Nitrate
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The new type Fe(ll) compound, Iron(II)-u-ethyl phosphate-(2-)-0,0"-ethyl phosphonate was
prepared by the reaction of diethyl phosphonate with ferric nitrate in an acetonitorile solvent for
2 hours. Fe(Il) compound reacted with 1-Naphthol to produce a reddish-purple color (Amax
510 nm). The fundamental conditions of the spectrophotometric method for the determina-
tion of 1-naphthol with Fe(II) compound were investigated. Beer’s law was obeyed over a con-
centration range of 2~10 mg/1 of 1-naphthol. The optimum pH range was 2.0 ~ 3.5, and the
apparent molar absorptivity was 1.46 X 10> I mol™' cm™' at 510 nm. The determination of 1-
naphthol was not interfered up to 100-times concentration of phenol and 2-naphthol in their
presence, respectively. Mono-substitution products of phenol and 2-naphthol were permissible
at a one-time concentration of 1-naphthol. The determination of 1-naphthol in the mixtures of
l-naphthol and 2-naphthol was also investigated.
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Fig. 1 Time dependence on phosphorylation of ethyl
phosphonat in water and acetonitorile

(O Acetonitrile; &: Water-acetonitrile; [ ]: Water
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o) a: Fe(ll) compound boiled in water at 100C ;b
Fe(1l) compound

Scheme 1 Mechanism of formation of iron(Il)-u-
ethyl phosphate-(2-)-0,0"-ethyl phosphonate
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Table 1 Molar absorptivities of several substances by Fe(II) compound
Substances Amax/ Molar absorption coefficient/
nm lmol ' em ™'
Phenol — —
p-Aminophenol — —
Nitrophenol — —
o-Cresol 480 1.20 x 107
m-Cresol 480 1.00 x 10°
p-Cresol 480 1.00 X 107
1-Naphthol 510 1.50 x 10
2-Nitroso-1-naphthol 400 1.10 x 10?
2-Naphthol — —_
1-Amino-2naphthol-4-sulfonic acid 350 1.20 % 10
Temp.(25 + 1C); pH: 2.58; 1% Fe(1I) Compound: 1 ml
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Fig. 4 Effect of temperature on coloration 0 ! 2 3 4
pH

[1-naphtol]: 2.77 X 10 ™° nmol 1™'; pH: 2.58; 1% Fe(II)
compound: 1 ml; Wavelength: 510 nm; O: Temp.
25C; &: Temp. 40T ; [J: Temp. 100T

Mt &2 A 7.
3-2'1 RBOREMEEEORE #0D 1LE&EWIC
% 177 PV ORBIIHFERTEOBKRINE R X
510 nm T& - 7. 4mg1710)1-+7 =iz LC, #
DRBOREREZBREEEZ TR, ZORKE% Fig. 4
R L7z, milH (~100C) TRE#REZITI L, BH
MICREL, 2ORNELRL 25 (EVBOLERK e:
1.90 X 10°1mol ' cm ™), BRIEIAELETH 2 5HEHAT S
EREEIZELIETLAZ. RT40C TMIRLAZDD
i, 2000 CRAOEELE (EVBEFEE e: 1.60 % 10°
lmol ' em™) %/R$7%, ZOHBHFEBE & B ITBNE
BTFH»Y, BREIARETH-72. FRTRBEBEEZLD
X, 30 0 CTIRAEAE (ENVEASLE e: 1.50 x 10°
Imol™ ' em™) #RL, 0% 6045 TRBIIRETH
7.

3:2:2 pHOHEE 4mgl'®1-F7 b—NiZHL

Fig. 5 Effect of pH on coloration
[1-naphtol]: 2.77 X 10 ° nmol 1"'; Temp.: (25+1)T;
1% Fe(Il) compound: 1 ml; Wavelength: 510 nm
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Fig. 6 Effect of Fe(II) Compound concentration on
coloration

[1-naphtol]: 2.77 X 10 nmol 1" '; pH: 2.58; 1% Fe(II)
compound: 1 ml; Temp.: (25 + 1)°C ; Wavelength:

510 nm
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Table 2 Effect of foreign substances on determina-

tion of 1-naphthol

Substances Molar ratio” Recg}:ery,

Phenol 100 100.0
p-Aminophenol 1 100.0
Nitrophenol 1 100.0
0-Cresol 1 100.0
m-Cresol 1 100.0
p-Cresol 1 100.0
2-Naphthol 100 100.0
1-Nitroso-2-naphthol 1 106.8
1-Amino-2naphthol-4-sulfonic acid 1 100.0
Sodium chloride 100 100.0
0.5 100.0

Iron chloride

1-Naphthol 2.77 % 107° mol 17'; Temp.(25+ 1T); a)
Substance/1-naphthol, pH: 2.58; 1% Fe(Il) compound:
1 ml; Wavelength: 510 nm

Table 3 Determination of 1-naphthol in 1-naphthol-
2-naphthol mixture

1-Naphthol concentration, Recovery,
% %
0.5 —
1.0 100.0
5.0 99.8
10.0 100.0

Temp. (25 * 1TC); pH: 2.58; 1% Fe(I1) compound: 1 ml;
Wavelength: 510 nm
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