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Abstract: In this study, a fundamental study was conducted to establish the method for quantitative analysis
and pretreatment of triclosan, one of the chemicals to be used as bactericides, detergents, and sterilizers. The
extraction efficiency of triclosan was the highest when it was extracted by soxhlet apparatus with n-hexane,
and it showed a satisfactory result when the samples were analyzed with both GC/ECD and GC/MS. To evaluate
the reproductivity of the results, each 30 reference samples made with paper filter and cotton wool was prepared
in this study. From the results with high extraction effectiveness, low analysis deviation, and good statistical
analysis data, the method for the extraction and analysis for triclosan were resonable for the paper and textile
samples applied in this study.
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Table 1. Physico-chemical property of triclosan

E 2|2 2 K(Triclosan)2 thgst &8 W&
it E AFAEZA SV AMEEE B EE E
AR AFBEEE, S v, ARA, B v,
A, X%, A AA, A=) A
A7 #E&F wuk olyg, AFH 7|RE, gt
21¢F, Wl ER] 2, 2l ol H7bE o] e
Ate]] AT = sHEAoln?
Table 1915 Ed|EF24te] &8st 44S veh

=

HZ AT mEW ol2jg EEFREANC] 2 F
T8 ARE A9, A8 tide] e Al okt
A&, 71et A, volrt A7 AZEA] F3FS v
2 F e AR BuFe § @454 #4
o] 2Ho] HAL A= 41K 29 EZ (emerging pollutants)
2 A Q7] A7 kA ES AP E=
siite & R EREA ok EEEAe] AH
A Fom viEd AF, A AANWAIH AN &

shok Eeh FEAQ WY ED] S 2 K (methyl
triclosany EZE2ART} O] Q&R P sle] A
&R0z FANEY 54E fUse Ao IHA
AT ole] FEAT NN = EERAS FrHsetE

%% (European Chemicals Agency, ECHA)2] 4153l 3}

Property Value, name or structure
CAS No. 3380-34-5
2' 4' 4-Trichloro-2-hydroxydiphenyl ether;
2'-Hydroxy-2,4,4'-trichlorodipheny! ether;
Synonyms 2,2-Oxybis(1',5'-dichlorophenyl-5-chlorophenol);

3-Chloro-6-(2,4-dichlorophenoxy )phenol;
4-Chloro-2-hydroxyphenyl 2,4-dichlorophenyl ether.

Molecular Formula

Structural Formula

CH,CLO,

OH [«
cl Cl

Molecular Weight 289.541

Physical State White crystalline powder
Specific Gravity 1.55 x 103 kg/m?® at 22 °C
pKa 8.14 at 20 °C

Melting Point 56.5°C

Boiling Point N/A

Water Solubility 0.012 g/L at 20 °C

Vapor Pressure

5.2 x 10® mm Hg at 25 °C
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(a) filter paper sample

Fig. 1. Reference material for triclosan analysis.

Table 2. Analytical conditions for the determination of triclosan
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(b) cotton wool sample

Gas chromatograph

Agilent 6890 series GC/ECD & GC/MS

Column

DB-5(MS) 30 m x 0.25 mm ID x 0.25 pum film thickness)

Carrier gas

Column head pressure
Injection type

Carrier gas flow
Injection temp.
Detector temp.

Mode

Instrument Settings

Nitrogen (ECD)/Helium(MS)
11 psi

splitless direct injection

1.0 mL/min

260 °C

280 °C

Constant flow

Initial temp.

Initial rate

Final temp. increasing
Post run time

Temperature Program

2 min at 100 °C

10 °C/min to 170 °C
5 °C/min to 280 °C
5 min at 280 °C
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Table 3. Retention time and selected molecular ion of VCM

chromatogram
Compounds Retention time Monitoring ion Selected ion
’ (min.) [m/z] [m/z]
Triclosan 15.5 290, 288 218
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Fig. 2. Calibration curve of triclosan standard solution.
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Fig. 3. Extraction concentrations of triclosan with various
extraction solvents.
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Fig. 4. Triclosan content in the artificial samples.
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Table 4. Extraction efficiency of triclosan with various extraction solvents (Unit: %)

Solvent

Time(hr) n-hexane Toluene Acetone Methanol Propanol
2 58 (56~62) 47 (45~49) 32 (28~35) 31 (28~34) 45 (42~49)
3 68 (64~71) 58 (55~62) 45 (41~48) 35 (31~37) 43 (41~46)
6 74 (711~77) 72 (69~74) 49 (46~53) 38 (35~41) 48 (45~52)
8 96 (94~97) 92 (90~94) 52 (50~53) 36 (34~38) 44 (41~46)
12 92 (90~94) 88 (85~92) 64 (61~68) 34 (31~37) 39 (34~52)
14 92 (90~94) 86 (83~89) 63 (61~66) 31 (27~34) 39 (35~42)
16 92 (89~95) 89 (87~92) 62 (59~68) 35 (29~38) 29 (26~33)
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Table 5. Summary of ANOVA analysis for the determination of triclosan in the artificial samples

Sample Name Group No.  Sample No. Average. Variance F ratio P-Value F-value
1 10 4.735 0.0084
Filter paper 2 10 4.66 0.021 0.769 0.473 3.354
3 10 4.7 0.026
1 10 4.645 0.0586
Cotton Wool 2 10 4.595 0.046 0.887 0.424 3.354
3 10 4.52 0.029
L~5.0 mg/L, EFA} 021 mgL)o 2 YehY, B & U EgEFE4 iE 35 2 2AHS gge)
EYZFE IFE0] 2%E UERT Fo] o3x] 7] 918 712421 A3E FYP3ATE =LA S F
AR B FAIRA ] 2 EFEFR FEEEY E8VE gt A FEIAA 8 A FEE A
Akl tigk AXRE 1T o, AHAG] SHAA 4,7 B FE2E8S RYoH, B E GC-
TR e ARl Ao ' dE It ECD9 GC-MS 5% F5d 244745 B, GC-
ZF Algol tigk EAAAE R ) ZFSE Y ECD9 GC-MS B EfE24 B4ddle fad A
Fo] AYuiAHe] e BAEA ADE Table 5o b 02 RIEYTH B ApgA 2AIS Fo| o] A|
EP QAT Fo] X2 - FrI7E 07692 F 712 B9 & ANEE 77 30 M BAg A3 22 E
291 3354K. 0} Fow, P-ghe 047302 F-o] 59 2 2Z2F L, S5 B4 Az, gAn A
005t} 27] W&o, 7k ZF7He] ERERA FE7 wWE BLHEA ARE IHE o, B AolA ZAe
2 FAAHCE B o U Ao YEpy) g & Alg g 2 AFoA AAIe & 2 EATES F
AlZol gk #4435} oAl FR7}F 0.8872 F 712HX]<1 o] & HHAIE U EERA B4 fas 34
33548} Zkon| P-ghe 04242 #9559 0.058T & ¢ JS Fo = Ayt

7] wjitell, Fol oA A5} vV R 7 aF
el EFERA RS FAACE £ o LT
Aoz FRIHT o] A s dvie ), &
ATolM 2AF NEE FF EgF2At B0 &
e 9% 72AT BN 7152 (reference
material) 2.0] &-g-0] 7Fg3H, & AT A A
g FEx B B A Fol AR Y E

B2y B 488 & 1 Ao BeEA.
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Zolu Ay Aol KA wek AN EF
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