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Determination of Dibutyl Phthalate with THz Time-Domain Spectroscopy
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Beijing 102249, China

Abstract This paper adopts terahertz time-domain spectroscopy to identify dibutyl phthalate (DBP), one kind of
industrial plasticizer. Terahertz time-domain spectroscopy techniques are used to obtain time-domain spectroscopy (0.
2~1.5 THz) of different DBP concentrations in ethyl alcohol and n-hexane at room temperature in nitrogen
atmosphere. Optical parameters calculation results show that refractive index, absorption coefficient and other optical
parameters in 0.2~1.5 THz band of DBP/n-hexane and DBP/Ethyl alcohol solutions correspond with concentrations.
According to the absorption coefficient, refractive index and correlations between frequency-domain spectroscopy of
area and concentration, it can be obtained content of DBP in any unknown solutions. The results could help to provide
a new way and new method to identify phthalate acid esters (PAEs) in white spirit or other soft drinks.
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Fig. 1 (a) Quartz cuvette; (b) diagram of terahertz wavepenetrate quartz cuvette.

d, is the thickness of quartz cuvette, d, is the liquid thickness
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Fig. 2 (a) Terahertz time-domain spectroscopy; (b) frequency-domain spectroscopy
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Fig. 3 Optical parameters of DBP. (a) Refractive index; (b) absorption coefficient
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Fig. 4 (a) Terahertz time-domain spectroscopy and frequency-domain spectroscopy of DBP/n-hexane;

(b) terahertz time-domain spectroscopy and frequency-domain spectroscopy of n-hexane and DBP
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Fig. 5 Optical parameters of DBP/n-hexane. (a) Absorption coefficient; (b) refractive index
3.3 DBP HER/KZEHHHEMLE R
[l 6 (a) 2y DBP/JE7K £ BE7 W DBP ¥ B2 78 Ak 14 K ik 2% I 3801 3% 1 5 28 2o 48 L ok 722 46 45 39 79 400 3 33

s130001-4




Kl . & 6(b) R Jo/K AT DBP ) Ak 2% B 3l FnAs s i . &1 6 (b) th Jo K & B i W i BH B2 5% T DBP, Jo K
Xt TR 2 0% 1) W ISR R 3] 90 %6 . B % DBP Vi BE /9 35 Wi 55 . [l 7 (a) AL (b) 2 DBP/JE/K & BE %
W BE DBP ¢ B A8 1 10 W I3 Fn i 5k 5% . Bifi 25 DBP (% 9 2 T . Wl 28 802 R R B4R G K 2 BE A DBP
] M 2 T B TG K 2 BE A M P 28 3% T DBP. i T J6/K 2 BE b 1 S0 v B B A1 8 — OH . ifif DBP o 32 %2
B C—0,C=0 K, OH MMM ERT C—0,.C=0 KA, HIt, K 7)) iz, k% DBP ik B 7t
15 oK S i R SO s . TEOK SRS ARAE 1.53~1. 75 Z ] . 5 DBP B4t i FAR 4 30T, i b
We BE AR AL BT R AR AR AR N AN 7 (D) IR .

El 6 (a) DBP/JCK & M K ik 2% i 38 3% A0 A0 1 5 (b) oK 25 DBP 1) R 8 2% B 458 33 i A7 48 33
Fig. 6 (a) Terahertz time-domain spectroscopy and frequency-domain spectroscopy of DBP/Ethyl alcohol;

(b) terahertz time-domain spectroscopy and frequency-domain spectroscopy of Ethyl alcohol and DBP
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Fig. 7 Optical parameters of DBP/Ethyl alcohol. (a) Absorption coefficient; (b) refractive index
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Fig. 8 (a) Correlations between absorption coefficient and concentration of DBP/n-hexane;

(b) correlations between refractive index and concentration of DBP/n-hexane
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Fig. 9 (a) Correlations between frequency-domain spectroscopy of area and concentration of DBP/n-hexane;

(b) correlations between frequency-domain spectroscopy of area and concentration of DBP/Ethyl alcohol
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