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Abstract: In this work, terahertz time-domain spectroscopy (THz-TDS) was used to measure the content
of hydrocarbons in alkylate gasoline as a new kind of non-destructive testing. 2,4,4 —trimethyl-pentene
(2,4,4-TMP), a representative kind of olefin, was mixed in alkylate gasoline. The spectral response of
the samples containing different 2,4,4 —TMP in terahertz band was analyzed. The results showed that
amplitude of samples had a significant change in signals and varied linearly with content of 2,4,4-TMP
changed. The curves, fitting by maximum and minimum values (amplitude) of spectra, were used to
predict two unknown sample concentration. As a result, the error is less than 0.5% . Meanwhile, the

absorption coefficient of samples were analyzed. The research indicates that THz —TDS technique is very

s A . 2014-10-10; f&iTHH.2014-11-15

E&WA . F%K A AR A 54 (61405259)

EE R . E H I (1974-), Lo, PRI, A1 Az R0, 11 32 DS 0l SO 2% J 1) R 2% D' 35 9 R0 5 R A1 Dy 1T 1 B 5T
Email:brm22@163.com



1824 L9 8 k AR

% 44 %

suitable for detection of composition and content of hydrocarbons in gasoline.
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Tab.1 Major ingredient and content of alkylate

gasoline
Ingredient Content
Dimethyl hexene 6.493%
Dimethyl hexane 3.217%
Trimethyl pentene 66.770%
Total 100%
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Fig.1 Time-domain spectra of 2,4,4—TMP,_yAGx(X=50%—-100%)



% 6

ERHF IR ANA BT RED RS EN A ET BB 1825

JEm o B TR ELE S TR R AR S5 | A [R) A i K
Bt ot AT B2 0 T B IR AR AR L B s
i) A2 33 sl /D FHAR W4 K, I iR i e R{E R 91.92 mV
TR 2 128.18 mV , 34 lE Ky 36.26 mV | X} 7 (1) i) [8] 4iE
R |y 29.78 ps /b & 29.55 ps, iX Jx Wl T Fl & ki Kb
TRV BE AN, o S 78 bR 2% U8 BT S 2R 10 R B
AW 870

X F KB5S AL B, FHF TAEE R TR
ZFPAS A A 5 1 < A4 SR FH 4 UK bR 22006 S 80 (It
S MR AR A LR RO ) R AT S 06 KA A 2 AN
BRI EOGTEE S S BT A EE, SCHP ]
BS540 WOl &R B0 R i AT 3UA o
B AS TR S 0404 1 A B h 2, DAFRAS e A0 405 X
R Hi T 2 B 5 A B ) 2B R A B, %R [ vk
2,4,4-TMP 5 5 SEAL PRI A 1 I S5 E 47 R (6 2
BAG (K 2) B RS 2 E0UA (E 3),

0.20F
A MIN(abs)
0.18F MA)E
* DIF
0.16f SUM
> L Real- MIN(abs
5 014 | € R
3 o.12f " | & ReakSUM o
h=t P Predictive-MIN(abs
20.10F 4 :Predicu:ve-MA)g
£ 0.08F 9 Predictive-DIF
< 5 Predictive-SUM
0.06l H_‘__H_‘_A—Ar—"—""‘ L3 e
0.04f W T E
0.02f —SUM

O.IS 0.I6 Oj7 OI.8 OI.9 1.I0
Volume fraction(alkylation gasoline)
2 RIFVREE 2,4,4—TMP 5 %o Fe Al PR A B S 8 Rk 240
ERENE
Fig.2 Curve fitted by characteristics parameter in time-domain

spectra of 2,4,4—TMP,_xyAGx(X=50%—-100%)
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Fig.3 Time delay in time—domain spectra of

2,4,4=TMP,_yAGx(X=50%-100%)
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Tab.2 Measured and predicted values of samples

Fitted value

Measured
value MIN((abs) MAX DIF SUM
60% 60.76% 60.28% 60.41% 59.94%
90% 96.77% 92.60% 93.83% 89.56%
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Fig.4 Frequency-domain spectra of 2,4,4-TMP,_yAGy
(X=50%—-100%)
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Fig.5 Curve fitted figure by absorption at different frequencies
of 2,4,4-TMP,_yAGx(X=50%—-100%)
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