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The solid phase extraction(SPE) is used effectively to pretreat the semi-organic pollutant
such as polycyclic aromatic hydrocarbons(PAHs) and the recoveries of PAHs were surveyed
in the different kinds of solvents and cartndge types. In the case of polycyclic aromatic
hydrocarbons, the high recovery is obtained in the CI8 cartridge(79%¢), but the distinct point is
not find in the three types of cartridge. In the recovery of solvent, the selected solvents
(dichloromethane, acetone:hexane, hexane, acetone) except for methanol were satisfied to the
detecting limits of EPA 625 method.

In the case of using the SPE to pretreat, the high concentration samples obstrucied the

cartridge by limiting the absorbed capacity, the low concentration samples are spent much

~ vicemasAdad 10 L.l ~=11
time(1.5 hr/m¢) and the wastewater which contains a lot of suspended solid have to apilied

very seriously because of the blocking the cartridge.
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Table 1. Operating conditions.
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Cg, SOl W2 ¥4 &, 2183 dichloromethane,
acetone, hexane, acetonethexane(1:1)3 methanol
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22. A9

Ci 7IEZAE 0|43 FEL 9UAH Ci 7IET
x| &} 24 (vials)& acetone™ hexane 5.0m¢E A
g F FlEA Y v &g Ak JtEE ol &
slod AABATE. Cis FFEZ A= dichloromethane
& o] &3t 437 dF ABE ¢ FHEFHA
of BAIA Cis ZIEZ A F&EHA Je #

719 4983& dichloromethane, acetone, hexane,
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SPE GC-FID
(Varian Model 3400 CX)

(HP 7686 PrepStation)

MSD
_ (Varian Model Saturn HI)

+ Cartridge Type » Column « Column
2 Cis, Cg, SI : DB-5 60m x 0.32 mm ID : DB-5 60m x 0.32 mm ID
+ Extraction Solvent X 0.25 ¢ m thickness % 020 pgm thickness
: CHxClz, CeHs, + Oven Temp. « Oven Temp.
CH;COCHs, CH:CH 1 50°C 300C :60C — 130°C(7°C/min)
. Condition Flow (10min) 2.5C/min (10min) — 200°C(5C/min)
: 10.0 ml/min » Inj. Temp. : 300C — 260°C(6°C/min)
+ Load flow - Det. Temp. : 310C — 320C(20C/min, 4min)
: 10.0 ml/min - At 4 « Inj. Temp. : 300C
- Rinse Flow « Range ' 5 - Ionization Mode : EI
© 10.0 ml/min « Splitless - Ionization Temp : 260C
+ Elute Flow - Carrier flow : 1.2 mi/min - Carrier flow : 1.0 mi/min

: 20 ml/min

« Make-up flow : 56 ml/min
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Table 2. Compilation of the synthetic organic compounds investigated in the study.

Cartridge Types . Chem... Abstract . . e
PAHs Stan dards\ Molecular Weight Service rgistry no. Rete‘ntlon Time(min.)
1 Naphthalene 128 91-20-3 1241
2 Acenaphthylene 152 208-96-8 2152
3 Acenaphthene 154 83-32-9 29.25
4 Fluorene i66 86-73-7 ‘ 33.99
5 Phenanthrene 178 85-01-8 42.26
"6 Anthra acene 178 120-12-7 42 68
7 Fluoranthene 202 206-44-0 52.80
8 Pyrene 202 129-00-0 54.51
9 Benzo(a)anthracene 228 56-55-3 65.70
10 Chrysene 228. 218-01-9 66.02
11 Benzo(b)flucranthene 252 205-82-3 74.86
12 Benzo(k)fluoranthene 252 207-08-9 75.09
13 Benzo{a)pyrene 252 50-32-8 77.11
14-Indeno(1,2,3-cd)pyrene _ 276 193-39-5 8.24
15 Dibenzo(a,h)anthracene 278 53-70-3 85.69
16 Benzo(ghi)perylene 276 191-24-2 86.72
5 1. Naphthalene 5. Phenanthrene 11. Benzo(b)luoranthene
2. Acenaphthylene 6. Anthracene 12. Benzo(k)fluoranthene
7 8 3 Acenaphthene 7. Fluoranthenc 13, Benzo(a)pyrene
4, Fluorene " 8 Pyrene 14. Indeno(1,2,3-cd)pyrene
2 ’ 9. Benzo(a)anthracene- 15, Dibenzo{ah)anthracene
. s 10, Chrysene 16. Benzo(ghi)perylene
5 .
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Fig. 1. Gas chromatogram of polycyclic aromatic hydrocarbons.
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Table 3. The recovery of the polycyclic aromatic hydrocarbons in three types of cartridges.

Cartridoe Tuynoc Ranoa
s 3

artriage YPCS naiigc

PAHs Standards (EPA625) Cos Si Ce
1 Naphthaiene 21~196 g1 77 29
2 Acenaphthylene 33~145 8 80 52
3 Acenaphthene 47~145 & . 89 &
4 Fluorene 59~121 87 89 86
5 Phenanthrene 54~120 & 81 85
6 Anthracene 27~133 52 50 52
7 Fluoranthene 26~137 83 67 77
8 Pyrene 52~115 84 63 78
9 Benzo(a)anthracene 33~145 62 61 77

10 Chrysene 17~168 65 65 73

11 Benzo(b)fluoranthene 24~159 63 54 75

12 Benzo{k)flucranthene 11~162 89 0 100

13 Benzo(a)pyrene 17~163 &4 % 94

14 Indeno(1,2,3-cd)pyrene D~171 82 B 140

15 Dibenzo(ah)anthracene D~227 ! 120 92

16 Benzo(ghi)perylene D~219 65 32 60

Average Recovery 79 78 ™
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Table 4. The comparison of waste water between liquid/liquid extraction and solid phase extraction.

Factory Liquid/liquid Extraction™ Solid Phase Extraction®®
1-Methyl brazine B .
1-Propyl benzene 1-Methyl brazine
4-Methyl phenol
A 4-Methyl phenol 1-Methyl-4-(1-propynyl) benzene
1-Methyl-4-(1-propynyl) benzene Noodor oo
Naphﬂ’] alene xw‘apuula.u:uc:
Dimethy! naphthalene Dimethyl naphthalene
Benzothiazole .
Benzothiazole compounds Benzoth@zoh
B Benzothiazole compounds
Tetrachlorobenzene Amine compounds
Pyridine compounds bo
Branched benzene compounds
Amine compounds Branched benzene compound
Phenol
Phenol .
. Branched Phenolic compounds
C Branched phenolic compounds
(Methyl phenol, n-tert Butyl phenol,
(Methy] phenol, n-tert Butyl phenol, 4-(1,1-Dimethylethyl)-2-methylphenol)
4~(1,1-Dimethylethyl)~2-methylphenol) o b
Naphthalenic compounds e
Branched benzene compounds Branched benzene compounds
(Dimethylbenzene, Tetramethylbenzene (Dimethyl benzene etc.)
1,2,4-Trimethylbenzene etc.) Branched phenolic compounds
Phenol {n-tert butyl phenol etc.)
D Branched phenolic compounds Acenaphthene
Naphthalene Fluorene
Branched alcoholic compound Phenanthrene
Methyl naphthalene Fluoronthene
Saturated hydrocarbon Pyrene

*1. Extracted with Dichloromethane
*2: Extracted with Ciz and Dichloromethane
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Table 5. The recovery of polycyclic aromatic hydrocarbons using various solvents.

o1 + TV mam ey
S0lvents nange

PAH Standards (EPAG25) CH:Cl:  Acetone:Hexane(1:1) Hexane CHsOH Acetone
1 Naphthalene 21~196 91 &4 84 17 57
2 Acenaphthylene 33~145 88 &4 81 15 58
3 Acenaphthene 47~145 & 82 79 11 59
4 Fluorene 50~121 &7 88 82 12 63
5 Phenanthrene 54~120 86 S0 83 2 60
6 Anthracene 27~133 52 60 64 12 42
7 Fluoranthene 26~137 83 83 86 10 56
8 Pyrene 52~115 34 32 85 9 56
9 Benzo(a)anthracene 33~145 62 63 71 7 57

10 Chrysene 17~168 65 66 70 6 54

11 Benzo(b)fluoranthene 24~159 68 44 70 5 48

12 Benzo(k)fluoranthene 11~162 89 74 81 4 35

13 Benzo(a)pyrene 17~163 84 71 76 3 41

14 Indeno(1,2,3~cd)pyrene D~171 82 % 117 4 122

15 Dibenzo(a,h)anthracene D~227 M 81 78 5 123

16 Benzo(ghi)perylene D~219 65 58 114 4 103

Average Recovery 79 76 83 8 68
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