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Development of the Pretreatment Methods for Analysis of
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In this study, two pretreatments method, i.e. freon extraction method and SPE(Solid Phase Extraction)
method using a chelate disc were applied to the analysis of trace heavy metals in seawater. The recoveries of
two pretreatment methods were compared and the concentrations of trace heavy metals seawater sample col-
lected in Gosung were determined. To verify if the pretreatment methods under study could be used for sea
water samples, CASS-4 SRM(Standard Reference Material) was analyzed and then the measured values and
the certified values of SRM were compared to calculate recoveries. For chelate disc pretreatment method the
recoveries of 9 elements except Cr and Zn were 80-120% while for freon extraction method the recoveries of

9 eements except Cu and Zn were 70-80%.
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Table 1. Distribution of dissolved trace metals in the ocean water of the east sea

classification Mg Ca Na K Fe Cu Zn Ni Se Li
surface sea water 1,140 356 10,260 410 0.002 0.001 0.005 0.0001 0004 0.1
(mg/L) ~1,275 ~428.2 ~15,120 ~0.02 ~0.009 ~0.014 ~0.0005 )
deep sea water 1,170 373 11,560 380 ND
(mg/L) 1340  ~470 ~15420 ~384 0.015 ~0.011 0.072 0.05 0.293 0.212
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Fig. 1. Recovery rate of trace metals in sea water using the chelate disk.
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Fig. 2. Pretreatment instrument of solid extraction disk.
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Fig. 3. Solid extraction disks (Empore™ disk).
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Sample 100 ml in Separate
Funnel(250 ml)

| pH 7(Methyl orange) \

Buffer solution(1 ml),
APDC-DDTC(2 ml)

| Freon 10 ml ]

50 ml Distilled Water + Freon 10

ml + Freon 5 ml

[ 30 ml teflon vial(Freon layer) |

| Input HNO; 0.1 ml |

| Freon vapor( 1 ~ 2 hr/60 C) |

Input 1 % HNO; (Heating for 2
hr)

| ICP/MS analysis \

Fig. 4. Extraction procedures for Freon extraction.
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Conditioning

Disk swelling(MeOH 1 ml)
Distilled water cleaning
1 M HNO; cleaning(20 mL)
Distilled water cleaning

0.5 M CH3COONH4(50 mL)

[ Sample flow 500 mI(100 ml/min) |

0.5 M CH3COONH4(50 mL)

| Drying(5 min)

[ Elution(1 M HNO; 10 ml)

| ICP/MS analysis

Fig. 5. Extraction procedures for chelate disk.
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Table 2. Analytical results of metal concentration(ppb) in the SRM(CASS-4)

Measured value (Mean=+SD)

Recovery (%)

Elements  Certified value - - - - N
Chelate Disk Freon extraction  Chelate Disk Freon extraction
Cd 0.026+0.003 0.028+0.009 0.020+0.014 107.7 76.9 5
Cr 0.144+0.029 0.214+0.042 0.104+0.049 148.6 72.2 5
Co 0.026+0.003 0.031=0.005 0.020+0.013 119.2 76.9 5
Cu 0.592+0.055 0.601+0.068 0.552+0.112 101.7 93.2 5
Fe 0.713+0.058 0.749+0.078 0.604+0.131 105.0 84.7 5
Pb 0.0098+0.0036 0.0111+0.0026 0.0072+0.0047 1133 73.5 5
Mn 2.78+0.19 2.359+0.29 2.164+0.51 84.9 77.8 5
Ni 0.314+0.030 0.514+0.064 0.175+0.093 163.7 55.7 5
U 3 2.739+0.44 2.63+0.72 91.3 87.7 5
\% 1.18+0.16 1.024+0.06 1.001+0.25 86.8 84.8 5
Zn 0.381+0.057 0.402+0.105 0.347+0.135 105.5 91.1 5
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Table 3. Analytical results of distilled water recovery
Expected value Measured value (ug/L) Recovery(%)
Elements - _— - .
(ug/l) Chelate Disk Freon 32 Chelate Disk Freon 2
Al 100 108.9 75.3 108.9 75.3
Cd 100 90.5 81.6 90.5 81.6
Co 100 96.42 69.1 96.42 69.1
Cu 100 92.1 90.1 92.1 90.1
Fe 100 94.8 81.6 94.8 81.6
Pb 100 90.6 714 90.6 714
Zn 100 109.8 92.1 109.8 92.1
\Y 100 94.7 814 94.7 81.4
Be 100 91.03 70.5 91.03 70.5
Ga 100 102.4 68.1 102.4 68.1
Sr 100 102.1 67.1 102.1 67.1
In 100 89.7 70.2 89.7 70.2
Ba 100 102.5 80.4 102.5 80.4
U 100 93.8 84.7 93.8 84.7
Cr 100 197.7 66.4 197.7 66.4
Mn 100 1214 78.4 1214 78.4
Ni 100 1415 44.6 141.5 44.6
Mg 100 182.1 60.1 182.1 60.1
Ca 100 1674 44.1 167.4 441
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Table 4. Comparison of the metal concentrations in sea waters measured by two different methods
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Measured value(ug/L)

Elements Surface sea water Deep sea water RO concentration water NF concentration water
Chelate Freon Chelate Freon Chelate Freon Chelate Freon

Disk Extraction Disk Extraction Disk Extraction Disk Extraction
Al 11.435 11.324 16.172 16.341 31.614 31.235 23.479 23.549
Cd 0.016 0.011 0.018 0.024 0.043 0.046 0.031 0.034
Co 0.032 0.031 0.054 0.038 0247 0.212 0.164 0.150
Cu 1.351 1.247 0.292 0.251 3414 2.866 1.647 2473
Fe 4.341 3.144 9.041 7.355 26.247 18.325 21.528 15.330
Mn 1421 1.354 2.667 2.591 5.840 5.712 3.329 3.378
Ni 1.435 1.616 5.032 2.984 16.847 12.326 10.125 5.647
Pb 3.025 3.011 4.022 5.014 11.147 11.115 9.134 9.147
Zn 7.125 7.047 21.747 21.684 46.326 45.848 36.714 31.954
\% 0.324 0.274 0.355 0.148 0.579 0.867 0.315 0.371
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