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Abstract

Silica aerogel is not only excellent thermal insulator, but also used widely for VOCs (volatile or-
ganic compounds) adsorption to realize separation or pollution control. No report focused on the
microstructure change of silica aerogel after the cyclic adsorption of pure VOC liquid. And this is
the study of this paper. The results indicated that the first-cycle adsorption capacity of pure liquid
benzenes, i.e. benzene, toluene, ethyl benzene, p-xylene, styrene onto silica aerogel could reach at
14.8,12.8, 14.0, 14.7, 14.3 g/g, respectively, which are 8 - 11.5 times of those onto activated carbon.
The first-cycle adsorption capacity of acetone, butanol, ethanol was 10.6, 11.0, 11.3 g/g, respec-
tively. However, the adsorption capacity decreased with the increase of cycle number. After
5-cycle benzene adsorption or 6-cycle butanol adsorption, the surface area of the silica aerogel in-
creased from 618.2 to about ~690 m2/g, average pore size decreased from 23.6 to about 14 nm,
and pore volume decreased from 3.6 to about 2.4 mL/g. This study is helpful for the researches of
VOCs control and silica aerogel application.
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TGRSR, H RN 618.2 m%g, “TH{L4% 23.6 nm, FL%& 3.6 mL/g.
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Figure 1. String bag made with stainless steel wire mesh
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Figure 2. Adsorption performances of benzenes onto silica aerogel (Si) and
activated carbon (AC) during 5 cycles
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Figure 3. N2 adsorption-desorption isotherm and pore size distribution of silica aerogel before (a) and after (b) 5-cycle ben-
zene adsorption

3. FIRBHET ()R 5 RIBERIR M (b) B RE SRR N2 IR B-RR BB FLZ S Th i
3.2. Al TE. ZEHORB

B 4 RSB S A T L BRIV TR A B 1 B S B, e YRR B A I B 2R =N 1006,
11.0, 11.3 g/g. RHEFTTEM LTI AL, BERBREIARERACRS, EE 6 RERMER

37E 8 g/g L L, WRINTEREIL R .
BEE R O IR B A B AR, IR OO IIR  T I B 4RO B KRR SREIR ) FLIE S5

DOI: 10.12677/ms.2019.93032 246 PR R


https://doi.org/10.12677/ms.2019.93032

BT %

A, EAFLIEIHE, SRR, 6 IIEIRI T RS LRI K, &8 696.0 m’/g, “F
BIFLAR AL 5y PR ] 14.5 nm A1 2.5 mL/g, @1l 5 Fs.

mSi-1st

&Si-2nd
@Si-3rd
[3Si-4th
0Si-5th
0Si-6th

W Bt 2 (g /)

P Tl 1
Figure 4. Adsorption performances of ethanol, butanol, acetone onto silica

aerogel (Si) during 6 cycles
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Figure 5. N2 adsorption-desorption isotherm and pore size distribution of silica
aerogel after 6-cycle butanol adsorption (Figure 3(a) is the case of before-adsorption)
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Table 1. Microstructure changes of silica aerogel after 5-cycle benzene, 6-cycle ethanol adsorption, respectively

F 1. RERERRERYE

F R (m?/g) SFHFLA% (nm) FL# (mL/g)
VR B AT 618.2 23.6 3.6
5 UARFR I 25 691.2 13.8 2.4
6 AR T |2 J5 696.0 145 2.5
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1) TS B I 2 B B T 00 BOE M (B R T 1300~1400 mY/g, L% 1 mL/g), XK ZMICE. W
Ky LR ST HIR, RKORARRIE KRR R ATAE] 14.80 12.8. 14.0v 14.7 f1 14.3 g/g, &iEME
IR S B 8~11.5 £, TR EERON AR T B Z BE ARV o IO B 5 B0 10.6, 11.0, 11.3 g/g.

2) BEEEIARESG N, WA E RS, (AAE DY FIRAE R S R R R RRAE 8 g/g L B 2R
RY. BEL BRSO BKEE B R I FLIE A IR E R, SBELEMILAE G, 5 IRIEFRIR R
J&  BESBE R LER TR 618.2 4534 691.2 m/g, “FH5 L4 M 23.6 4% 13.8 nm, FLZE M 3.6 P& 3] 2.4 mL/g;
6 UAEFRWL B T % 5 EL R T AR N 696.0 mY/g, “FHIFL42M%H] 14.5 nm, FLZ8M43H] 2.5 mL/g.
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FE K 5 AR 3 42(51306054); [ 28 HL 22w RHE I H (GNKJ201701, SGINO000ASIS1700136); b 3¢
H AR 5 42(3144036); 1 JemR B AR L 55 9% 1 T 55 42(2018MS038, 2016MS54, 2018ZD08); ki
JIRE: “W—” I H (XM1805503).

SE

[1] Anderson, A.M. and Carroll, M.K. (2011) Hydrophobic Silica Aerogels: Review of Synthesis, Properties and Applica-
tions. In: Aegerter, M.A., Nicholas, L. and Koebel, M.M., Eds., Aerogels Handbook, Springer, New York, 47-77.
https://doi.org/10.1007/978-1-4419-7589-8 3

[2] Rao, A.V., Pajonk, G.M., Bangi, U.K., Rao, A.P. and Koebel, M.M. (2011) Sodium Silicate Based Aerogels via Am-
bient Pres-sure Drying. In: Aegerter, M.A., Nicholas, L. and Koebel, M.M., Eds., Aerogels Handbook, Springer, New
York, 103-124. https://doi.org/10.1007/978-1-4419-7589-8 5

[3] Standeker, S., Novak, Z. and Knez, Z. (2009) Removal of BTEX Vapours from Waste Gas Streams Using Silica
Aerogels of Different Hydrophobicity. Journal of Hazardous Materials, 165, 1114-1118.
https://doi.org/10.1016/j.jhazmat.2008.10.123

[4] Wei, W., Wang, S.X., Chatani, S., Klimont, Z., Cofala, J. and Hao, J.M. (2008) Emission and Speciation of Non-Methane
Volatile Organic Compounds from Anthropogenic Sources in China. Atmospheric Environment, 42, 4976-4988.
https://doi.org/10.1016/j.atmosenv.2008.02.044

[S1 Wang, D., McLaughlin, E., Pfeffer, R. and Lin, Y.S. (2011) Adsorption of Organic Compounds in Vapor, Liquid, and
Aqueous Solution Phases on Hydrophobic Aerogels. Industrial & Engineering Chemistry Research 50, 12177-12185.
https://doi.org/10.1021/ie201301n

(6] I, SiO, “THREH KIS A4 72 B FLIR B2 I [D]: [t A i3], &bk ZRAbH AR, 2015,

(7] Sk, BOHESE, Sk, EKTE, EFEME. TR A AR A B RE B A Hons 2 2 MR B BE(C// o [ R
TR 2. T AU BEORMER 2014 F2 10 3C5E: 2014 4. I

Hans Xh
PR RN R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
FHiFIRHESSE: [ISSN], FAMIT] ISSN: 2160-7613, RIAE i
2. FTHFHIM B T http:/cnki.net/
Ao« BRSCHEREE” BEN, HIANSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx

WITIMRAE : ms@hanspub.org

DOI: 10.12677/ms.2019.93032 248 PR R


https://doi.org/10.12677/ms.2019.93032
https://doi.org/10.1007/978-1-4419-7589-8_3
https://doi.org/10.1007/978-1-4419-7589-8_5
https://doi.org/10.1016/j.jhazmat.2008.10.123
https://doi.org/10.1016/j.atmosenv.2008.02.044
https://doi.org/10.1021/ie201301n
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ms@hanspub.org

	Adsorption Performances of the Pure Liquid of Benzenes and Alcohols onto Silica Aerogel and the Microstructure Changes
	Abstract
	Keywords
	硅气凝胶对苯系物和醇的吸附性能及微观结构变化
	摘  要
	关键词
	1. 引言
	2. 实验方法
	2.1. 硅气凝胶
	2.2. 比表面积及孔径分布的测定
	2.3. 吸附量的测定

	3. 结果与讨论
	3.1. 苯系物的吸附
	3.2. 丙酮、丁醇、乙醇的吸附

	4. 结论
	基金项目
	参考文献

