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Determination of Aldehyde and Ketone Compounds in Ground
Surface Water Samples by Gas Chromatography
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Abstract A method for the determination of aldehyde and ketone compounds in ground surface water samples by
gas chromatography based on 2 4-Dinitrophenylhydrazine as a derivative reagent was described. The optional
conditions for derivative reaction were investigated. Four kinds of solvents methylene dichloride normal hex-
ane ligroin and ethyl acetate were compared for extraction of aldehyde and ketone derivatives. The results
showed that methylene dichloride had the highest extraction efficiency >90% and the derivative efficiency of
DNPH for formaldehyde acetaldehyde acrolein and acetone were all higher than 85% . The analytical perform-
ance including linear range and detection limit for four kinds of detectors-NPD FID ECD and MS were also
compared. The results showed that FID had the highest detection limit 0.83 ~1.70 ng and ECD had the low-
est detection limit 1.0 x107> ~2.0 x 10 ° ng . The recovery of aldehyde and ketone compounds in spiked
ground surface water samples was 91.8% ~103.2% when NPD detector was used.
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100 mg/L.
Laboratories of Dr Ehrenstorfer
- 1 mol/L
DNPH - HCl 0.25 ¢ DNPH
500 mL 90 mL HCI
500 mL
GB 3838—
2002 ' Dima
1.2
GC -NPD FID ECD HP -5
0.32 mm 0.25 pm 30 m GC - MS
DB -5MS 0.25 mm 0.25 pm
30 m 250 °C 300C
100°C 2 min 10°C/min
2 Gc 3 280 °C 5 min
4-5 1.3
24— 100 ml. 4 mL -
DNPH pH 3 DNPH
40 C 1h 10 mL
6-7 1 mL GC
NPD FID 2
ECD MS 2.1
4
100 L 100 mg/L
1 12 100 ml,
1.1 3
Agilent 6890N Agilent I mL GC - NPD 1
FID  NPD Agilent 5973 R>90%
Agilent Varian CP 3800 63.3%
Varian ECD
pHS-3C  pH Milli -
Q PLUS Millipore ! "
Table 1 The extraction efficiency of four extraction solvents
BF 2000
R RSD/% R RSD/% R RSD/% R RSD/%
Supelco -DNPH 99.5 1.2 449 2.7 311 2.1 43.4 1.4
_DNPH 60 mg/I. B -DNPH 97.8 1.4 59.2 1.0 452 2.4 50.2 0.9
DNPH 40 mg/L - DNPH 20 mg/L x99 1S SL2 0.9 633 24 622 3.1
—DNPH 20 mg/L —DNPH 20 mg/L DR n=3
—-DNPH 20 mg/L
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2.2
EPA 554 4 g
100 mL Mili - Q 14.3 =
!
L 100 mg/L  98.2 pL 20 &
L 1 L 474, L 1 L ——
mg/L 10 74.6 mg/ 0 13 14 15 16 17 18 19 20 21
487.4 mg/L, 1.3 pH t./min
3 2 mL. DNPH
1 mL GC 1 GC -NPD
2 Fig.1 The GC-NPD Chromatogram of aldehyde
85% and ketone-DNPH mixed standards
1— -DNPH 2— -DNPH 3— - DNPH
2 4— -DNPH 5— -DNPH 6— - DNPH
Table 2 The recovery for aldehyde and ketone-DNPH derivatives
py/ ng L7 R/% 2.4
RSD/ %
1# 2# 3# 4# 2. 4. 1
-DNPH 1.88 143 100 100 97.7 94.4 98.0 2.8 NPD FID ECD
-DNPH 0.00 19.6 101 100 98.2 97.3 99.1 1.9 MS 3 4
-DNPH 0.00 47.5 89.0 83.0 92.0 94.0 90.8 2.4
-DNPH 0.00 48.7 86.0 8.0 87.0 92.0 87.5 2.7
NPD FID ECD
2.3 4
1.2 0.995
GC - NPD 1 1 2.4.2
4
L, 4 4 4
GC = MS ECD FID
1000 NPD MS  FID
3
Table 3  The linear ranges of aldehyde and ketone-DNPH compounds with four detectors
NPD FID MS ECD
- DNPH 0.75 ~300 0.9997 1.50 ~300 0.9990 3.00~60.0 0.9991 1.5 ~300 0.9998
- DNPH 1.00 ~200 0.9994 2.00 ~200 0.9991 2.00 ~40.0 0.9991 2.0 ~200 0.9990
- DNPH 0.50 ~100 0.9994 1.00 ~ 100 0.9992 1.00 ~20.0  0.9998 1.0 ~100 0.9976
- DNPH 0.50 ~ 100 0.9994 1.00 ~ 100 0.9992 1.00~20.0 0.9995 2.0 ~100 0.9978
- DNPH 1.00 ~ 100 0.9985 2.00 ~ 100 0.9988 3.00 ~20.0 0.9987 2.0 ~100 0.9966
- DNPH 0.50 ~ 100 0.9994 1.00 ~ 100 0.9992 1.00 ~20.0  0.9998 1.0 ~100 0.9976
3 2
GC - NPD
5 91.8% ~103.2%
1*
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Table 4 The detection limites of aldehyde and 24—
ketone-DNPH compounds with four detectors
Ly/ng
NPD FID MS ECD
- DNPH 0.68 1.70 0.95 1.5x1073
- DNPH 0.67 1.60 1.16 2.0x1073
- DNPH 0.57 1.00 0.51 1.0x1073
- DNPH 0.74 0.83 0.46 2.0x107°
- DNPH 0.83 1.50 1.57 2.0x107°
- DNPH 0.57 1.00 0.51 1.0x1073
® L, =3x X /
5 ®
Table 5  Analytical results of aldehyde and ketone compounds in practical water samples
L /e o L s /e
n=3 R/% n=3 R/ %
1* 2.32 1.82 1.25 0.41 150 15.1 98.0 || 2* 2.32 0.97  0.89 0.32 15.0 15.8 103.2
ND ND ND 0.00 10.0 9.59 @ 95.9 ND ND ND  0.00 10.0 10.0 100.0
ND ND ND 0.00 50 471 9%.2 ND ND ND 0.00 5.0 4.94 98.8
ND ND ND 0.00 50 479 958 ND ND ND 0.00 5.0 4.9 99.2
ND ND ND 0.00 5.0 4.69 93.8 ND ND ND 0.00 5.0 4.75 95.0
ND 1.59 0.78 0.16 5.0 4.98 96.4 ND ND ND 0.06 5.0 5.13 101.4
1* 2.11 1.33 3.54 0.3 15.0 15.2 99.1 |[2* 2.11 0.96 1.28 0.31 15.0 15.3 99.9
ND ND ND 0.00 10.0 9.66  96.6 ND ND ND 0.00 10.0 9.8 98.6
ND ND ND - 0.00 5.0 4.77 95.4 ND ND ND 0.00 5.0 5.05 101.0
ND ND ND 0.00 50 4.8 97.8 ND ND ND 0.00 5.0 4.8 97.2
ND ND ND 0.00 5.0 4.66 93.2 ND ND ND 0.00 5.0 4.66 93.2
ND 1.25 .21 0.13 5.0 518 101.0 ND ND ND 0.06 5.0 4.65 091.8
@D ND
5
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