
Journal of Chromatography. X6 ( 1982) 323-26 
Ekevier Scientific Publishing Company, Amsterdam - Primed in The Netherlands 

CHROM. 15.029 

Note 

High-performance liquid chromatographic determination of pyridazin- 
ones in wasxe waters. II 

J. LEHOTAY*, E. M&tTiSOVj\ and J. GARAJ 

De@rttnent of dna[rtical Chemistry. Fact&v of Chemical Technolog_r. Slovak Technical Lilirersity. Jdttska 
I, Sl2 37 Bratislava (C~echoslowkia] 

and 

A. VIOLOVA 

En~irottmettr Protection, CHZJD Sl I 00 Bratisfava (Czeclroslord-ia) 

(First received December 4th. 1951; revised manuscript received May 1 Ith. 19s’) 

in a previous paper, the properties and determination of S-amino+chloro-2- 
phenyl-3(X5)-pyridazinone (PCA) and 4,5-dichloro-2-phenyl-3(2&J)-pyridazinone 
(PCC) by gas chromatography (GC)’ were described_ To obtain sufficient informa- 
tion we have to combine the techniques of gas-liquid chromatography and high- 
performance liquid chromatography (HPLC). The liquid chromatographic studies of 
similar compounds were described by Harzer and Barchet’ using a reversed-phase 
system and by Crathome and Watts”. 

The aim of this work was to develop an HPLC method for the determination of 
pyridazinones in waste waters with the characteristics of applicability to very small 
amounts, a speed compatible with routine measurement requirements and reliability. 
We have compared our results statistically with GC results obtained previously’. 

EXPERIMENTAL 

Reagents 
MicrQPak CN (10 p) was purchased from I% Merck (Darmstadt, G-F-R.). 

Standards of PCA and PCC were obtained from the Research Institute of Agrochem- 
ical Technology f Bratislava, Czechoslovakia). 

All solvents were of analytical-reagent grade and were distilled prior to use. 

A Packard liquid chromatograph equipped with a valve injector, a UV detector 
and a W + W recorder was used. Detection was carried out at 254 nm. 

Procedure 
The method commonly used for determining pyridazinones in waste waters is 

solvent extraction’. The concentrated chloroform estracts were injected into the (15 
cm x 2 mm I.D.) column with a sample valve. Different mobile phases were used for 
PCA and PCC because of their different polarities, vi- &., 2 ok methanol in chloroform- 
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cyclohesane (1: 1) and 10 o/0 chforoform in cyclohexane, respectively. Recovery zxperi- 
ments were performed in the same way using 1 mg/l standard solutions of PCA and 
PCC’_ The resuits were evaluated by linear least-squares fitting* of the curves of 
amount of PCA or PCC injected against peak area_ The concentrations of the stan- 
dard solutions were 0.5-10.0 mg of PCA or PCC in 10 ml of chioroform and the 
calibration _gphs were linear. 

RESL;iTS XXD DISCUSSPOX 

The LMicroPak CN column was found to he optimal, the shapes of the peaks 
of PCA and PCC being symmetrical. The selectivity of the separation systems used 
is demonstrated in Figs. 1 and 2_ which show typical HPLC traces for the quantitative 
analysis of waste water extracts. 
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Fig. 1. HPLC results for determination of PCA (peak 1) in a concentrated chloroform extmcr of waste 
water. F’iow-rare: 0.7-l ml;min. 

Fig. 7. HPLC results for determination of PCC (prak I) in a concentrated chloroform extrxt of waste 
water. Row-rite: 0.76 ml.~min. 

PCA gives a peak with a capacity ratio of il.7 in 2 7; methanol in chioroform- 
cycIohesane (I :I j as the mobile phase and PCC a capacity ratio of 5.0 in 100,; 
chloroform in cyclohesane. 

The calibration graphs in Fig. 3 are straight lines with slopes of 0,143 for PCA 
and 0.255 for PCC. within a 1 “/d deviation range, and pass through the origin. Each 
point was measured three times and average values have been plotted. 

The amounts of PCC and PCA in waste water samples are given in Table I. The 
sampks were the same as in the previous paper r. The limits of detection of injected 
standard were found to be 40 ng of PCC and 30 ng of PCA in 10 d of solution. 

An important problem arises comparing mean values (-VI, -5%) obtained by GC 
and HPLC for PCA and PCC in the same sample_ There are two possibilities: (1) the 
HPLC and GC results are identical, which can be formulated statistically as a null 
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Fig. 3. Calibration graphs for the determination of PCA (Cl) and PCC (0). 

hypothesis (Ho), or (2) the HPLC and GC results are different, which is formulated as 
c second hypothesis (H,). If the null hypothesis is valid, a variable t, which is defined 
as 

must be less than the value z,.;, given in statistical tables’. where F is the number of 
degrees of freedom, calculated from the number of measurements (n = 10) as P = 
2(~z - l), and z is the probability of validity of hypothesis N, or i-r,. In our case 
we chose a 95 7; level of probability (CL = 0.05)5_ 

From the experimental data for PCA sample I: 

_T1 = 1.69 

_Tz = l-43 

s1 = 0.1s (GC result’) 

s1 = 0.21 (HPLC result) 

the variable t was calculated according to eqn. 1 as t,,= = 0.59. In the statistical 
table? the value ts;-,os = 2.306 was found. It is obvious that calculated variable t is 
less than tabulated value and we can assume with 95% probability that the null 
hypothesis can be accepted, which means that the results of the GC and HPLC 

TABLE I 

RESULX OF DETERMINATION OF PCA AND PCC IN WASTE WATERS 

timpie PCA (mgJl)* PCC (mg/l)* 
- 

I 1.43 f 0.21 4.02 +- 0.32 
II 0.82 f 0.16 1.2: ._I 0.35 

* Mean + standard deviation (n - 5:. 
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methods are not significantly differenr. It is therefore predictable that in all instances 
random errors will predominate. The null hypothesis can be also accepted in all PCC 
determinations that were tested in the same manner. 

The results indicate that the use of HPLC for the determination of PCA and 
PCC in waste waters is potentially useful_ The method gives reproducible results and 
allows the detection of trace amounts of PCA and PCC. 
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