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Ultrasonic extraction of phenolic compounds from light oil of medium and

low temperature coal tar
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Abstract : In order to improve utilization rate of medium and low temperature’ coal. tar and reduce environmental pollution, phenolic com-
pounds extraction experiments were conducted. The light oil in medium and low temperature coal tar was adopted as raw material which
were extracted by ultrasonic extraction technique, glycerin solution.was'selected as extractant. The operation condition ,such as mass ratio of
glycerin to feedstock , content of glycerin solution,and temperature were studied by orthogonal test (1.934) when the ultrasonic frequency
was 25 kHz. Glycerin addition was the greatest impact on extraction rate,followed by the content of glycerin solution and temperature. The
optional extraction conditions were that, the mass ratio of glycerin to feedstock was 3.5 : 1,the water content of glycerin solution was 25% |,
the temperature was 55 °C ,the ultrasonic frequency was25 kHz. Under the optional conditions, the extraction rate was 93.9% .
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Table 1 Qualitative and quantitative analysis of phenolic 20
compounds extracted from the coal tar E 15k
S
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# 3 25
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xR 7o Fig. 1 Total ion current of the light weight fractions of the coal tar
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Table 2 Analysis of the light weight fractions of coal tar
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AR 5.972 118 CoH,yo 0.82 —
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Fig. 2 Effect of glycerin ratio on extraction rate of

phenolic compound
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Fig. 3 Effect of glycerin solution content on extraction rate

of phenolic compound
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Fig. 4 Effect of the temperature on exiraction rate

of phenolic compound
Pl 4 AT IR Ry 40 CHE, B 2Rk &9
A2 IR B 2 1) T v T B B YL 55 C B
FEBORIRFN K, RS TR, EBOR 2 T R
B, R PR R AR G AR AN e A L)
ST BT R A T AR 340 % A BRI AR AR B (1]
Mg e AR fE— e TR N b
TEE I TE R VR S AR B I 43 BE EL 7S DA K A
T 22 OGS AR AT IR FE i = i R Bk 4 )
s S AR B AL G W B 5 R T A B R 3 3
BRI, SINPGREE A 55 Chf, By & #
BUE N 93.7%
2.3 EXZW
2R R AE A N = BRI (A) (N
SRR B) REE(C) 3 AR R
Wl B2l W 0 A6 MU 70 8 P A% 25 kHz 1Y 2%
PEF B Ly3* =K =K PEARE, EE IR 4
YRI5 200 R SRRk i 284k & 0 ) e R A AR IR
PF, R R KK 3, IEsCi g R 4,
FH 2R 3 AT, TR = B KA TR S £ %o A L
S B K, KR TR = K VA TR A 8, B T
X HE MRS R R/, e AR R Ry TR =K
WS ORI R EE 3.5 1, N = R R A
57



2016 4E45 2 1 kBB K 22 %

25% AL 55 C, ARYEIEA LS B ) F ik
R IEAT 2 IS 50, 5 B Wy 205 W B ZE IR
Rk 93.9% |,

®3 HEEERKE

Tbale 3 Experimental factors and levels
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Table 4 Orthogonal experiment results

' A B C 22 H%) D B
/%

1 1 1 1 1 90.9
2 1 2 2 2 91.9
3 1 3 3 3 93.6
4 2 1 2 3 92.5
5 2 2 3 1 90. 3
6 2 3 1 2 92.1
7 3 1 3 2 93.5
8 3 2 1 3 92.5
9 3 3 2 1 93.4

I 1 92.133 92.300  91.833  91.533
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