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High Performance Liquid Chromatography

Analysis of Formaldehyde by the Derivatization-
High Performance Liquid Chromatography Method, 
in Compliance with Water Quality Standards

LAAN-A-LC-E284

Revisions to the ministerial ordinance related to water 
quality standards were announced on March 30 2016 
(Japan's Ministry of Health, Labour and Welfare 
Ordinance No. 115; enacted April 1 2016), and 
Ord inance No. 261 was part ia l l y  rev i sed. The 
derivatization-high performance liquid chromatography 
method was added therein as a formaldehyde 
inspection method. The standard value remains 
unchanged at 0.08 mg/L max.
This article introduces an example of the analysis of 
formaldehyde in compliance with the derivatization-
high performance liquid chromatography method 
(hereinafter the official method), using a Shimadzu 
Prominence-i high performance liquid chromatograph.

 Analytical Method
In the official method, phosphoric acid and a solution 
of 2,4-dinitrophenylhydrazine (hereinafter DNPH 
solution) are added to the sample as derivatization 
reagents. If the water sample contains residual 
chlorine, 0.1 to 0.5 mL of an ammonium chloride 
solution (1 w/v%) is added per 100 mL of the sample, 
a f te r  wh ich der i va t i za t ion i s  per formed.  The 
pretreatment procedure from the official method is 
shown in Fig. 1.
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Fig. 1  Pretreatment

 Analysis of Standard Solution
The analysis result for a standard formaldehyde solution 
(0.005 mg/L) at a concentration of 1/10 the standard 
value or less is shown in Fig. 2. The analytical conditions 
are shown in Table 1. When the same derivatization  
was performed with respect to ultrapure water, trace 
formaldehyde was detected. However, it was confirmed 
that the value was less than that prescribed in the 
validity evaluation guidelines* for tap water quality 
inspection procedures.

* In the "Validity Evaluation Guidelines for Tap Water Quality 
Inspection Procedures" from the Japan's Ministry of Health, Labour 
and Welfare, if an interference peak is evident, you must check that 
the area of the interference peak is less than 1/3 the area of the 
peak obtained from a standard solution at 1/10 the concentration of 
the standard value.

Column : Shim-pack VP-ODS (150 mm L. × 4.6 mm I.D.)
Mobile Phase : Water/Acetonitrile = 50/50(v/v)
Flowrate : 1.0 mL/min
Column Temp. : 40 ˚C
Injection : 50 μL
Detection : UV 360 nm (Cell temp. 40 ˚C)

Table 1  Analytical Conditions
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Fig. 2  Chromatograms for a Standard Formaldehyde Solution
(Upper: Formaldehyde at 0.005 mg/L; Lower: Blank)



Application
News

No.

© Shimadzu Corporation, 2016

For Research Use Only. Not for use in diagnostic procedure. 
This publication may contain references to products that are not available in your country. Please contact us to check the availability of these 
products in your country.
 
The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu. 
Company names, product/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation or its 
affiliates, whether or not they are used with trademark symbol “TM” or “®”. Third-party trademarks and trade names may be used in this 
publication to refer to either the entities or their products/services. Shimadzu disclaims any proprietary interest in trademarks and trade names 
other than its own.

The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its 
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to the 
use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, and subject  
to change without notice.

www.shimadzu.com/an/

L508

First Edition: Aug. 2016

 Linearity
A calibration curve for the standard formaldehyde 
solution is shown in Fig. 3. It was created for a 
concentration range of 0.005 to 0.1 mg/L, as prescribed 
in the official method. Favorable linearity is indicated, 
with a coefficient of correlation (R2) of 0.999 or higher.
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Fig. 3  Calibration Curve

 Repeatability
The chromatograms, retention times, and relative 
standard deviations (%RDS) for area are shown in Fig. 4 
for a standard formaldehyde solution (0.005 mg/L), at a 
concentration of 1/10 the standard value or less, 
analyzed six times.
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Fig. 4  Chromatograms for a Standard Formaldehyde Solution 
(0.005 mg/L, n = 6)

 Analysis of Tap Water
The analysis result for a standard formaldehyde solution 
at 0.008 mg/L, a concentration of 1/10 the standard 
value, added to tap water are shown in Fig. 5. The tap 
water used in this instance contained formaldehyde at 
the standard concentration or less, but this did not 
have an impact on the quantitative results. The additive 
recovery ratio was 109 %.
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Fig. 5  Chromatograms for Tap Water
 (Upper: Spiked with 0.008 mg/L Formaldehyde; 
 Lower: Unspiked)


