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Abstract : Treatment with aqueous sodium hydroxide solution plays an important role to impart certain
desirable properties - feel and luster on the surface of polyester fiber. In this process alkali wastewater
contains disodium terephthalate, ethylene glycol (EG) and residual sodium hydroxide. In this paper we
report a new method containing the pretreatments of derivatization with benzoyl chloride and solvent
extraction using pentane. The calibration curve of EG determined by GC/MS-SIM shows a good linearity
in the range of 0.1 to 25 pg/mL having the standard deviation of <8.7 %. The recovery and the detection
limit of this method are 91.9-93.7% and 0.05 pg/mL respectively.
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A AME BFERA9 YREEEZEQ 9
gA=YF (99.7%) % WNALF-S Sigma-Aldrich (Mil-
waukee, WI, USAAIZHE FYsHL FAEIUER
E. MerckA} (Darmstadt, Germany), =43} A]<Fo
A8 Wz Z2ao]= (benzoyl chloride, 99.8%)
Sigma-Aldrich (Milwaukee, WI, USA)Z5-E 735}
ARSI BEEEAS THEY] Y5t AHEE B
Milli-Q A12<%] (Millipore, Bedford, USA)S E-3}-4]
FHTE ARSI FrEAS & FE517] S8l
AH8-8k BB (pentane)S Berdick & JacksonAl (Mus-
kegon, MI, USA)°llA 43} T

N & ff WY orle

Table 1. Retention time, quantitation and confirmation ions

2.2. MS7|7] & =A

B0 ARESE 7]7]= HP5890 SeriesII Gas Chro-
matograph/HP 5971 A Mass Selective Detector (Hew-
lett-Packard, Palo. Alto, USA)E A}&3}e] MSe| o]
3} WAe Hx}o] 23} (electron impact)HS ARE-SlI
ol23} JUAE 70 eVE 3T

A4 ZAP& T & W DBSMS (J & W Scientific,
Folsom, CA) cross linked 5% diphenyl, 95% dimethyl-
polysiloxane fused-silica capillary Z% (30 m x 0.25
mn LD., 0.25 ym film thickness)& A3} ZAELS
ol&de] Hx AZst Wk ke FF (99.999%)
S AHEEle] $HHEEE 1.0 mLming f50E 29
Fo™ transfer line ¥ ion source T+ 27+ 280
T 180 CE sl3lth. Zde] 2%+ 150 TollA 18#
7 FA o2 15 C/minl.2 523ke] 290 CT7HA]
=YX SEF HEA ST AlEE FUTY 257}
270 TolA 1 uLE ¥R (splitless) E=2 FY
om ojuf 54 olerks dElEle] HEd=
selected ion monitoring (SIM)EEE AHg-8}4
AL SIMEHel AREE REEET
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gl Fe HF L Axe A
FE£5 01 mg7HA FAE go}
1000 wgmLe] EFPHoZ w
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Characteristic ions (m/z)

Compounds Retention time (min)
Quantitation ion Confirmation ion
ISTD* 8.75 105 91 212
Ethylene glycol 11.61 105 77 227

* Internal standard (benzyl alcohol)
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Table 2. Recovery (%) obtained from the wastewater
samples spiked with GC/MS

Spiked Mean'

level (1g/mL) Recovery (%) R.S.D (%)

Compound

0.5 91.9 8.7
Ethylene glycol
10.0 93.7 6.1
*Mean value from 5 measurements
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Fig. 1. Total ion chromatogram (TIC) of the derivatives
of standard obtained by GC/MS-SIM. The
numbered peaks are: 1 = Benzyl benzoate (ISTD);

= Ethylene glycol dibezoate.
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Fig. 2. Total ion chromatogram (TIC) of the derivatives
sample A obtained by GC/MS-SIM. The num-
bered peaks are: 1 = Benzyl benzoate (ISTD); 3
= Ethylene glycol dibenzoate.
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Fig. 3. Electron ionization mass spectra of (A) benzyl
alcohol and (B) benzyl benzoate.
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Fig. 4. Electron ionization mass spectra of (A) ethylene
glycol and (B) ethylene glycol dibenzoate.
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Table 3. Concentration (¢g/mL) of ethylene glycol in
alkali wastewater

Samples Mean'£S.D.
A 0.83+0.05
B 0.72+0.03
C 0.82+0.03
D 0.90+0.05
E 1.01+0.11

*Mean value from 5 measurements
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