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Abstract: In order to weaken the thermal effect in the process of ANG storage, heat transfer enhance-
ment of the storage system was reinforced by improving the thermal conductivity of carbon based adsorbent via
compositing with expanded graphite. Orthogonal design was carried out to study the influence of the values of
process parameters on the thermal conductivity of the composite adsorbent developed by activated carbon and
expanded graphite. The efficiency of the measure was verified by charge and discharge tests under the flow
rate of methane 15 L./min on a conformable tank respectively filled with activated carbon and composite adsor-
bent. It shows that, while the activated carbon in specific surface area 2074 m’/g was selected, the thermal
conductivity of the composite obtained the maximum where the mixing ratio between activated carbon and ex-
pandable graphite, heating temperature, heating duration and consolidating pressure is respectively set as
1:1, 600 C, 30 s and 9 MPa. Results also reveal that, during the charge and discharge process undertaken

at pressure 3.5 MPa and flow rate 15 I./min, in comparing with where the conformable tank whose volume
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was 1385 ml is filled with the activated carbon, packing with the composite adsorbent can weaken the temper-
ature fluctuation at the central region of the conformable tank for about 12 °C. Conclusions are drawn that ap-
plication of composite adsorbent formed by activated carbon and expanded graphite is feasible for effectively
managing the thermal effect of ANG.
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Table 1 Results of thermal conductivity by orthogonal test
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R2 SAC-02 FHRNEARMFAINEHSE

Tab.2 Structural parameters of activated carbon SAC -02 and the composite adsorbent

RS, BET L[ﬁ%ﬁﬁ]\ BET TR Average LA Micropore FFLZEF Mesopore
Specific surface area N y volume( <2 nm) volume( >2 nm)
Sample J(af - g) pore diameter/nm J(em’ - g 1) /(em® - g
Samplel : SAC - 02 2074 1.98 0.83 0.26
Sample2: 1: 1 842 2.25 0.39 0.13
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Fig.5 Temperature records at different locations of the storage vessel during charge processes
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Fig.6 Temperature records at different locations of the storage vessel during discharge processes

http : //xuebaobangong. jmu. edu. cn/zkb



552 1] WO, AF: RIRTRM S PR — I A 2802 5 W 70 1 ) - 145 -

3 Z5iF

I EASR I B AT T & T2 S BON E A WA SR, JFEERT, Wb A R
AR ANG ffE NI FEIG M . A MR o BT 7R, R DL T 458

1) TELITEPE s FIIZ KA 35 ] £ ANG R G WM, 36 e S5 R AK A 85 9 TR A EUAG1) 2 52 1 o
MRS R TE N E, LR 2 074 m*/g W PFORCIRIE MBI, 1% M5 5 Ik £ 58 o
RA ] KA SRR AT a] | KR AN e 7 20 S 121, 30 s, 600 °C F19 MPa B} #4536
A, 550.583 W/ (m-C),

2) Wt - ik A B2 A R REIES ANG AL 7o i S B AN, AEIRHN 15 L/min
FSETIH 3.5 MPa (e e it O AR, SN RIS IG P AR LG, W BFF IR FE LA 5 MR BRI BsF i
TR SR 2y 12 C

3) WM AK A Bl T 52 A W B L SR T AR AN AL AL, ph M ) B 7 A 45 TR B 90 L 118 O e
i, JEEINAS G TS A R R R BT S B B D SRR ST, SRR A e RIS
e PR R 0 52 G MR BRE 51 T 25 it

[ &% X Wk ]

[1] LEEJ W, KANG H C, SHIM W G, et al. Methane adsorption on multi-walled carbon nanotube at (303.15, 313.15,
and 323.15) K [J]. Journal of Chemical & Engineering Data, 2006, 51(3) : 963-967.

[2] BLANCO A A G, OLIVEIRA J C AD, LOPEZR, etal. A study of the pore size distribution for activated carbon mono-
liths and their relationship with the storage of methane and hydrogen [J]. Colloids & Surfaces A Physicochemical & Engi-
neering Aspects, 2010, 1. 74-83. DOI:10. 1016/j. colsurfa. 2010. 01. 006.

(3] AEFHE. WbEAEA SRR ARG PR 2% B RIRER [J]. RRBHMES2#4R, 2010, 38(3) : 259-364. DOLI:10. 3969/
j. issn. 0253-2409. 2010. 03. 018.

[4] BILOE S, GOETZ V, MAURAN S. Characterization of adsorbent composite blocks for methane storage [J]. Carbon,
2001, 39(1) : 1653-1662. DOI.10. 1016/s0008-6223 (00 )00288-8.

[5] BILOE S, GOETZ V, GUILLOT A. Optimal design of an activated carbon for an adsorbed natural gas storage system
[J]. Carbon, 2002, 40(1); 1295-1308.

(6] R REZEFVAIN G LS b BRAR A X0 A G M H B BT PERE sz (], BB schhRL, 2000, 21(15) : 6-10.

[7] LOZANO-CASTELLO D, CAZORLA-AMOROS D, A LINARES-SOLANO, et al. Activated carbon monoliths for meth-
ane storage: influence of binder [J]. Carbon, 2002, 40(15) ; 2817-2825.

[8] TR, W, Mk, & BFBHARRRMAAM#EE: PE, 101614318 [P]. 2009-12-30.

(9] &R, Wk, Emfh, % S/ EknRBEARS RHF SRFe @kl (1], REE K2R,
2011, 45 (6): 866-869.

[10] BILOE S, GOETZ V, MAURAN S. Dynamic discharge and performance of a new adsorbent for natural gas storage [J].

Aiche Journal, 2001, 47. 2819-2830. DOI.10. 1002/ aic. 690471219.

Sk, IEASIKIEEN SIE SN T T 2S5kt [D]. B, RgsSE RS, 2012

S MR R SRV IR A BRI (D] JETT . SRR, 2012,

Ehefe. RIRIEAWHMRIH SRR 59246 [D]. &I, 4ERK%, 2012.

EEM, A, XIBEE, & RARMA-GET S RIS R TR e (1], A% mis TR, 2012,

03. 27-32. DOI:10.3969/j. issn. 1673-5854.2012. 03. 006.

[15] FREHE, EHREE, SPRME, 55 WHRMBEARETMIASBRRRNE (1], £FRERFZER (BABRZEM),

2011, 16(1) ; 50-55.

[16] FRHFWE, MR, FKARRIIEHERE AN TRPIR (1], KRB, 2012, 32(2) : 98-102.

(BERERE BF 8 ZXHER B58)

[11
[12
[13
[14

T

http : //xuebaobangong. jmu. edu. cn/zkb





