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Determination of Trace Amounts of Formaldehyde in Water Using High Performance

Liquid Chromatography and Acetylacetone as a Derivative Reagent
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Abstract : A simple analytical method to quantify formaldehyde in water at lower levels (ng/L) was developed using a high
performance liquid chromatography (HPLC) and acetylacetone as a derivative reagent. Unlike conventional methods, no extraction
and/or concentration were required. The derivative reagent was added into samples and reacted for 30 minutes at 80C prior to
the analysis of formaldehyde using HPLC. The method detection limit and the limit of quantification for this method were 1.6 and
5.0 pg/L, respectively. This method also achieved high precision (0.6-3.0%) and accuracy (91.6-106.3%). The recovery rates for
various environmental samples ranged from 92.0 to 115.2%.
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Table 1. Water qualities of various environmental samples used
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Parameter GwW1? GW2 Twi® TW2 RW1 RW2 Lw1? LW2 EF1° EF2
pH 74 75 72 76 73 76 76 80 78 82
Turbidity, NTU 023 0.19 012 022 0.1 303 407 156 017 0.40
Alkalinity, mg/L as CaCOs 25 32 41 52 22 45 33 84 72 124
Hardness, mg/L as CaCOs 286 47 585 16.0 332 63.3 435 787 1902 1428
DOC, mg/L 053 0.98 1.40 0.49 172 332 174 366 4,04 350
F, mg/L 0.11 0.07 0.16 0.56 0.1 0.18 0.06 0.1 1.99 1.01
I, mg/L 94 94 63 141 44 10.2 6.8 145 1535 1023
NOg-N, mg/L 02 25 32 08 16 2.1 08 0.1 73 28
S0.%, mg/L 47 124 84 59 97 15.8 148 491 1470 677

AGround water, "Tap water, “River water, “Lake water, “Effluent
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Fig. 2. Effect of reagent dosages on area: formaldehyde 1 mg/L;
reaction temperature 80°C; reaction time 30 min; reagent
(@ammonium acetate, 15%).
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Fig. 3. Effect of reaction temperatures over reaction time: for-

maldehyde 1 mg/L; reagent (ammonium acetate, 15%)
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Fig. 4. Effects of the concentrations of acetic acid and ammo-
nium acetate for blank test: formaldehyde O mg/L; re-
action temperature 80C; reaction time 30 min; rea-
gent dosage 100 uL,
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Fig. 5. Effects of different concentrations of the derivative rea-
gent: reaction temperature 80°C; reaction time 30 min;
reagent dosage 100 uL,
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Foreign substance Formaldehyde Toleraple Tolelrable limt, Relative error (%) Reagent
concentration (M) concentration (M) [Species]/[HCHO]
5x10° 25 x 10% 5,000 +47 Methylacetoacetate'
Na*, CI 1 x 10° 1 x 102 10,000 +42 Acetoacetanilide?
16 x 10° 9.4 x 102 5,875 +5.0 Acetylacetone?

¥Estimated value (this study)
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