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Preparation and Adsorption Properties of Calcium Chloride Composite Adsorption Materials
Ren Jiacheng Cao Xiaoling Zhou Xu Wu Lang
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  The key to improving the performance of thermochemical adsorption energy storage is to explore adsorbents with
high adsorption capacity, high heat storage density and high stability. In this paper, several typical porous materials were
investigated, and expanded graphite (EG), expanded vermiculite (EV), activated alumina (AAO), and light balsa wood (BBL) were
used as porous substrates, and calcium chloride was used as adsorbent to prepare composite adsorbents with porous materials. The
threshold salt content of each porous substrate to avoid liquefaction was obtained by adsorption experiments, and the threshold salt
content of expanded vermiculite (EV-Ca) and expanded graphite (EG-Ca) was high, reaching 56.55% and 54.55%, respectively. At
the same time, the adsorption capacity of EV-Ca was measured to be 1.56g/g, which was the highest value of the composite
adsorbent material. After 25 cycles of adsorption/desorption experiments, EV-Ca could not maintain its original shape after multiple
cycles due to its poor mechanical strength, resulting in adsorption attenuation, while the rest of the materials maintained good
stability performance.
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Fig.1 Adsorption leakage test results of samples with
different salt contents
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Table 1 Salt content of composite adsorbent material

Fem RASHE (%) REFESER S

EV-Ca 56.55 30%
AAO-Ca 10.96 20%
EG-Ca 54.55 30%
BBL-Ca 52.7 20%
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Fig.2 Microscopic surface of a porous substrate

3 EEMIARa R

W o i 56 7 i L 1E VR A P EAT 1 S DA
T W B PR 55835 5 5 A 20°C . AHXHE B N 80% %%
PR IR e s J5 W B = AN E T o
40%- 60%-~ 80%, X FLARIE & 2 = B 44 A
[ ot PR R o 8 2 o ¥ 7 T MRS (O b A LR 1R
TRAE P9 IARAS [F) 00 fe 15 2005 3R, 21 Hh R Bt
A ML 3 Frs . AR AR IR i 2
B R=AE: HeREKEA B S Y ER
Bt, CaCly 4k 22 Wb, DL T B CaCla ¥ ¥ )i 1)
ST, HTE R CaCl IR H A RE S
JE B2 S 7K 28 S5 FRAH SR, 1K 30 BT o
B L FLA R EIR B, B3 (a) AT
VO Fh 2 LA R P BE R Bt B A i 26 . 7E 20°C .
RHS80%1) T30, 4 HH R B 2 f v 1) 2 3 PR 44
B, FEUR BT AR IS IR 3h s B0 T AR,
W B BN 0.158g/gs 1T Ik 1% Bit-F iy e P i) & ok 48
b ER (PR AR AR S, RE TR B SR B T AR fE 20
a3 e A IR I B 7R BT, TR AR
0.044g/g; TMiZMK A S8 b T HAEZE MK kR, &
FEER K ZE S EILTN 00 SEIG 45 R Uil £ fL
PREE & AR & K EKZE WG, BAER
A ARl A 18 VR 30 0 S E K A R R AH



-480 + 45

2025 4F

K3 (b) gt 72 AW B A fE 20°C,
RH80% 261 T~ W B B A Hh 8, B T I A7 S
AR FEE 22 1T 2 5 S i 2 B, K IR s i 2
B R B A Ak FH RS e S LA e B2 AR D 0t
S, 4N EG-Ca2. LI KW, EV-Calf
W B BE BRI, 20 7 NE S IA B TR BT g
1.560g/g, BBL-Ca 5 EG-Cal 735! BT H A 4 1 W
K BRI BRI 25 M PR Td IR 1) 1 R T4 s AR A
Xf ELAH K] EG-Ca2 FF il (IR B RERFT 940, AN

0.945g/g, J5IH 2 B2 HK A7 S8 FA U 25 40 K 2832
BT W 2 GRS, HETT R K T K 28R i
R, T SR ERG 5 TR S LR L, [RIROK
KHI T EG-Ca 19U P4 58 s AAO-Ca 17 Fff 2 A
%, X5 HZ ARG 2 2N BALBR /NG % % DI
%, WIEICN 0.345g/g. AT W HE R FIFLEE 4
X T2 AWM APEHG R B RE ) B OCEEE, BA AT
KA ERI AR, RIRA R KRS s A,
Z LRI E R BRI B 8 52 ma i A5

Lef (€  — fy-ca

A —=— [G-Cal
1.4 —+— [6-Ca2

—— AAO-Ca

: —=— BBL-Ca

5

|
Hit
28T
L8
=ial
W i B (/)
s = o

=

i

40 60 80

AR (%)

0.16F (a) e S e gy R B
==l
0. 14} //‘ Laf -
—— EV P
w1z P R SLEF e
= —— AAD e} Ve
0BT Lot
- / —=— BBL o /
Eo0F / 25t
=0.08 / =0.8 /
%u. 06 f | gn. 6F /
LI TSRS P * o4l g
I/ PRSI e
id - 2
B2 m a ks w s aaeiaias 0.2[ ¥
-
0. 00 = 0.0
0 100 200 300 400 500 600 0 100 200 300 400 500 600
f i (min) 16 1] (min)

(a) ZfLIEJE YRR IS

(b) 20°C, RH80Y%F: i M P il &

Ce) AR PR L 21 T it VB PR~ 4 2

B3 RN HFE M RErL

Fig.3 Adsorption kinetic performance curves
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Fig4 Cyclic test results of composite adsorbent materials
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