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The authors have developed an analytical method for hydrophilic alcohols, 1-propanol,
2-propanol, l-butanol, 2-butanol and tert-butanol, in water and sediment samples by
solid-phase microextraction coupled with GG/MS. Extraction efficiencies of the alcohols
from water were dramatically improved by adding potassium carbonate as a salting-out
reagent. The mean recovery of the alcohols from water at concentrations of 15 to 1.0
ug/1 was 94%, and the mean relative standard deviation was 12%. The detection limits

of the alcohols ranged from 0.63 to 4.3 pg/l.

In order to analyze sediment samples, the

alcohols were first extracted with water and the following procedures were carried out in

the same manner as for water samples.

The mean recovery of the alcohols from sedi-

ment samples at 20 ug/kg was 94%, and the mean relative standard deviation was 21%.
The detection limits of the alcohols ranged from 6.9 to 84 ug/kg (wet). Analysis of real
environmental samples from a sea sediment detected l-propanol and 2-propanol at 140

and 500 ug/kg (dry), respectively.
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Table 1 Gas chromatographic/Mass spectrometric conditions for determination of the target alcohols

DB-WAX fused silica capillary column, 50 m X 0.32 mm i.d., 1.0 um film; precolumn:

temperature programmed from 35°C (2 min) to 150°G (5 min) at the rate of 10°C/min

Column
deactivated fused silica tubing, 1 mX0.25 mm i.d.
Temperature
Colum
Injector 250°C
Inlet 200°C
Ion source 200°C

Injection method
Carrier gas
Tonization method EI

Ionization energy 70 eV
Ionization current 300 pA
Switching rate 0.1 s/ion

Ions measured for quantitation

splitess, 3 min for purge-off time
He, column head pressure of 60 kPa

1-Propanol: 31.0 (59.0, 42.0, 60.1), 2-Propanol: 45.0 (59.0, 31.0), 1-Butanol: 56.1 (57.1, 43.1), 2-Butanol:
31.0 (59.0, 45.0), tert-Butanol: 59.0 (60.1, 41.0), 1-Butanol-dg: 64.1 (46.1)

Mass numbers in the parentheses are tons used for confirmatioh.
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WL, JIEMEERARBEKIC LV EERRES L, B
EOBREORSEER z AU 2. NEMAKIE, B
F (1 mg/ml) ZEBATHERL T 10 pg/ml BE %
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Fig. 1 Effect of extraction time on peak areas of

the target alcohols

The alcohols (50 ug/l each) were extracted by
SPME and desorbed in a GC injection port at 250°C
for 5min. @: 1-Propanol; H: 2-Propanol; <:
1-Butanol; []: 2-Butanol; O: fert-Butanol
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Fig. 3 Comparison of saltiog-out effect of NaCl to

that of KoCO3

Fig. 2 Effect of thermal desorption time on peak
areas of the analytes

The alcohols (50 pg/l each) were extracted by
SPME for 40 min and desorbed in a GC injection
port at 250°C. @: l-propanol; M 2-propanol;
<{>: 1-butanol; [1; 2-butanol; O: tert-butanol

The figure over the column of KyCOjs; shows the
ratio of peak areas of KoCOs to NaCl. The alco-
hols (50 pg/1 each) in solutions saturated with each
salt were extracted by SPME for 40 min and de-
sorbed in a GC injection port at 250°C for 3 min.

Table 2 Overall recoveries(%) of the target alcohols from water and sediment samples '

1-Propanol 2-Propanol 1-Butanol
Sample Sample
volume Spiked Recovery Spiked Recovery Spiked Recovery
amounts/ g (RSD) amounts/ ug (RSD) amounts/ g (RSD)
Purified 20 ml 0.1 100 (12.9) 0.1 90.0(19.0) 0.02 80.0(22.5)
water 0.2 92.3( 5.8) 0.2 84.1(13.9) 0.04 94.9(14.6)
0.3 979(13) 0.3 88.4(13.8) 0.06 99.3(15.8)
River water 20 ml 0.4 95.2(10.5) 1.4 86.9( 5.6) 0.4 95.6(10.3)
Seawater 20 m! 0.4 89.5( 5.6) 1.4 90.3( 8.9) 0.4 92.2( 9.8)
Sediment 5 g(wet) 0.2 76.0(22.5) 0.7 104 (18.3) 0.2 105 (27.2)
2-Butanol tert-Butanol
Sample Sample ]
volume Spiked Recovery Spiked Recovery
amounts/pg (RSD) amounts/ g (RSD)
Purified 20 ml 0.02 99.8(13.8) 0.02 90.1(15.3)
water 0.04 99.4( 6.8) 0.04 91.1( 6.5)
0.06 96.3( 7.0) 0.06 104 ( 4.3)
River water 20 ml 0.2 84.3(12.3) 0.2 98.5(11.3)
Seawater 20 ml 0.2 95.3( 5.6) 0.2 95.2( 8.8)
Sediment 5 g(wet) 0.1 85.7(12.8) 0.1 969(235)

Water sample: n=4. Sediment sample: n=7.
Overall recoveries of water samples do not mean extraction efficiencies by SPME;
overall recoveries are calculated by using calibration curves made in the same man-

ner as for water samples.
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Table 3 Method detection limits (MDL) for water
and sediment samples

MDL for MDL for
Compound water/pgl™"  sediment/pg kg !, wet
1-Propanol 2.9 22
2-Propanol 4.3 84
1-Butanol 1.0 36
2-Butanol 0.63 6.9
teri-Butanol 0.69 14
6 , 7 R. T.mag
60.060
*48.1
59.050 .
| *4.3
45.030 2-Propanol
* 4.0
41.040 A‘____~____‘\_--_M_____*___~
*3.5
31.020 \
_ _f_¢_J, % 1.0
700 750 800 850 900 Scan
8 9 R.T. mag.
60.060 /\-A\—
*4.
59.050 JMN 45
*1.6
45.030 AJ/W\—/"“~\\~\____
42.050 *10
31020 1-Propanol %16.3
* 4.6
50 100 150 200 Scan
1 12 13 4 RT
64.110 \" 1-Butanol dgy :
57.070 N 3.9
56.060 *10
B
16.070 *24
43.050 v *6.3
. : #1.2
100 200 300 400 500 Scan

Fig. 4 SIM chromatograms of a sea sediment sam-
ple taken from the Strait of Kanmon

The arrow indicates the peak position of each com-
pound.

MDL=S8t(n—1, 1 —a=0.99)
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e
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BB BRAE SR 1, EINEROEE N 93.6%, MUBRERZEDFEGH 11.6% TH-o7lz. X, HHRFE

0.63~4.3 ug/l TH- 2.
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