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Comparison of ACFAS method and DNPH-LC method for
guantitative analysis of formaldehyde in Drinking water
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Abstract : Due to the stringent drinking water quality, formaldehyde will be included in Korean drinking water standard from
year 2014, However, its standard analytical method has not yet been established, This study compares two analytical methods,
DNPH-LC and ACFAS with respect to their analysis principles, Method Detection Limit (MDL), Limit Of Quantitation(LOQ), preci-
sion, accuracy, reproducibility, convenience, number of samples analyzed per hour and analysis cost, These methods measure
absorption intensity at 360 nm by using HPLC after DNPH-derivatization (DNPH-LC) and at 410 nm by using Automated Con-
tinuous Flow Absorption Spectrophotometer (ACFAS), respectively. Reproducibility was tested by repeating the analysis 7 times
using a standard solution for each method, For DNPH-LC method, MDL was 0.5 «g/L, LOQ was 1.58 ug /L with standard deviation
of 0,16 ug/L. For ACFAS method, they were 0.27 ug/L, 0.85 ug/L with standard deviation of 0,09 ug/L, respectively, Both methods
satisfied the requirement set by the Korean drinking water quality standard, Complexity of sample pretreatment procedure for
DNPH-LC method may cause large error and, consequently, the analytical result will depend on the level of skill of analyst. In
contrast, ACFAS method which used only one reagent equipped with an automated injection device showed little analytical error
It costs about $5.00 and $1.00 for one sample to analyze by the DNPH-LC method and the ACFAS method, respectively, Com-
pared to the DNPH-LC method, ACFAS method provided more reliable analytical results, In terms of convenience, easiness and
analytical cost, ACFAS method was demonstrated to be superior to the DNPH-LC method. The results of this study suggested
that the ACFAS method could be adapted as a proper method for determining formaldehyde content in drinking water,
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Table 1, LC condition of formaldehyde analysis,

Item Condition
Column C18(4.6 mm X 150 mm X 3.5 um)
Eluent Acetonitrile:DI water=50:50
Flow rate 1.0 mL/min
Wavelength 360 nm
Injection vol, 10 4
Column Temp. 40

Take sample 100mLin 250mL 2 -flask

Add citric acid 4mL,
Adjust.pH 3 with 6 M HCI celio i,
Mix well and capped
N
407 water bath reaction during | hr
Add 10mL NaCl saturated soln.
And mix well Adsorb activated SPE
|
Suction about 10 min, 3~5mUminflow rate
Drying SPE
N
Extract 9mL of E-OH (or Hexane)
mass up |0mL
[ LC injection

Fig. 1. Analytical procedure for DNPH-LC method.
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Fig. 3. Adsorption procedure in SPE,
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Fig. 5. Automated Continuous Flow Absorption Spectropho-
tometer (SKALAR, San*)
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Fig. 6. Chromatogam of formaldehyde analysis by DNPH-LC Fig. 7. Peak chart of formaldehyde analysis by ACFAS method
method. (SAN*).
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32 ASstA|ef MakstA|, Maxr 4 Matr Table 2. Formaldehyde test results by DNPH-LC and ACFAS
method,
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7] ‘l4 0]'021 AT ETa% 0/\1 \:!7]?__‘0“/\1 o?l’ be] Test No., DNPH-LC ACFAS
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=z 71__4 ﬁ-zr~-5‘ X]’(S) Oﬂ 1OHH ) %}\_ = 7:"}\]_Q_1:_ MDL(Method Detection Limit) 0.50 0.27
_ _ _ LOQ(Limits of Quantification) 1.58 0.85
A 25t L= TZ2uzl=E 1
7:" <LOQ) 1 o8 Mg/ T }E OE_ Average(x) 10,28 10.05
o |
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et ACFASHH S =¥z &3eHA (MDL)
= 0.27 ug/L, A=A = 0.85 wg/L, A=
L 0.85 %, A= 1005 %= F Y BE
He=ET P A E7|20lA Het A& 20 wg/
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S5 Ao g ettt g2 d3AtE B
Holl w2 A&t AFetAe] vl At
A E3dgEHo] 0,027 mg/LE DNPH-LCH
0.061 mg/L ®r} ¢ @2 gro g A= 9jrtil
R 359 HKim et al., 2000).
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Table 4, Recovery test result (conc, unit : ug/L),
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Table 3, Reproducibility test result (conc, unit : ug/L)

Reproducibility test result Method
(200 ug/L) DNPH-LC ACFAS
1 197.5 200.4
2 201.6 201.1
3 200.4 201.3
4 197.8 200.8
5 200.6 202.1
6 201.3 201.5
7 200.7 200.3
STDEV(Standard deviation, s) 1.65 0.63
Average(x) 199.99 201,07
Precision(%)=s/x X 100 0.83 0.32
Accuracy(%) 100.0 100.5

DNPH-LC Method ACFAS Method(triplicate)
Date 2013-07-25 2013-07-28 2013-07-26
Tap water A B A B A B
Not dded(a) 11.7 8.6 7.3 6.3 6.0 11.0
Added(b) 100 100 30 30 100 100
Test Result(c) 110.7 108.1 36.9 35.8 110.0 111.0
Gained(d=c-a) 99.0 99.5 29.6 29.5 104.0 100.0
Recovery(d/b%) 99.0 99.5 98.7 98.3 104.0 100.0
Aerage(%) 98.9 102.0
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Table 5, Differences in formaldehyde concentration for the open and capped condition,

Condition Open Capped

. Concenration 5 ug/L 10 ug/L 5 ug/L 10 wg/L
1 4,92 10.64 5.29 9.93

2 5.72 11.10 4.91 10.01

3 5.43 10.84 4,94 9.99

4 5.46 10.89 5.15 10.02

5 5.63 10.99 5.13 10.14

6 5.65 11.09 5.07 10,12

7 6.13 11.05 5.10 10.15
STDEV(Standard deviation, s) 0.37 0.17 0.13 0.09
Average(x) 5.56 10.94 5.08 10.05
Precision(%)= s/x X 100 6.65 1.55 2,56 0.90

833 |——
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