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Abstract: As a kind of porous clay mineral material, diatomite has some advantages like rich reserves, low cost, and high specific
surface area, which can be used as an excellent carrier of phase change material (PCM). Recent work on high-efficiency diatomite
PCM is to improve its latent heat and thermal conductivity. This review represented recent research progress on the specific surface
area modification and thermal conductivity enhancement modification of diatomite PCM and analyzed the thermal properties of
diatomite with different types and contents of PCMs. In addition, some problems of diatomite PCM application were described, and
the future research directions were prospected.
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with different specific surface area
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Table 1 Chemical composition of raw diatomite and modified
diatomite”! w/%

Ultrasonic treatment

SIOQ A1203 F6203 KzO MgO TlOz CaO NaZO Other

time/min
0 70.20 13.90 4.25 1.62 0.61 0.40 0.40 0.15 8.47
30 74.00 11.00 4.75 1.32 0.45 0.36 0.33 0.13 7.67
60 79.10 9.49 4.90 1.36 0.37 0.37 0.27 0.14 4.01
120 74.40 13.00 4.28 1.57 0.55 0.40 0.37 0.12 5.31

w is mass fraction.
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Fig. 2 SEM images of the modified diatomite at different
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Table 2 Phase transition temperature and latent heat of diatomite based PCM

PCM o (Loading)/  Melting tfmperature/ Freezing t::mperature/ Melting efllthalpy/ Freezing ejthalpy/ References
% c c (7 ) Jgh
Stearic acid 29 523 484 57.1 57.1 [34]
Lauric acid 30 40.9 38.7 57.4 57.2 [32]
Decanoic-dodecanoic acid 34 16.7 66.8 [30]
Capric-lauric acid 34 16.7 66.8 [33]
Dodecanol 44 20.5 26.1 71.3 73.2 [50]
Xylitol penta palmitate 48 25.7 17.4 77.4 78.6 [51]
Xylitol penta stearate 48 40.1 29.1 86.8 87.8 [51]
Capric acid 50 349 27.0 78.9 79.8 [52]
N-hexadecane 50 23.7 13.2 120.1 118.0 [53]
N-hexadecane 50 313 23.7 116.8 112.9 [53]
Galactitol hexa laurate 51 39.1 61.1 [54]
Capric acid 54 314 79.1 [38]
Octadecane 55 272 27.0 134.3 132.5 [21]
galactitol hexa myristate 55 45.7 93.1 [54]
Blending erythritol tetrapalmitate 57 19.6 110.6 [38]
Erythritol tetrastearate 62 29.8 116.1 [55]
Capric acid-palmitic acid 63 26.7 219 98.3 90.0 [56]
Stearic acid-palmitic acid 65 52.9 106.7 [57]
Myristic acid 72 53.6 533 1243 119.4 [36]
lauric acid-stearic acid 72 31.2 117.3 114.5 [37]
Magnesium nitrate hexahydrate 47 88.9 70.7 69.4 37.8 [58]
Lithium nitrate 60 250.7 243.6 215.6 190.3 [29]
Sodium acetate trihydrate 63 57.8 56.5 149.4 130.5 [59]
Sodium sulfate decahydrate 63 32.1 31.7 135.1 112.9 [59]
Calcium chloride hexahydrate 65 29.1 28.8 110.1 108.7 [59]
Potassium nitrate 65 330.2 3329 60.5 473 [19]
Sodium sulphate 65 887.6 877.6 101.6 102.3 [29]
NaCl-KCl 70 661 179.3 [25]

3 EEE LI PCM B &R

W R B FLIE S, DL 3 B
Si0,, G RO BE L) P AVERAR, I8 e 2
& PCM [ RA LWL, #1120 7 i+ PCM
(A AR RO, R i LA K R R AR50
TIEmiEEE AL PCM KIS ARE. E N e it
Bt 2k PCM A I TE 9 B0 2 K3k

— RN TR, Qian P& T S
PR IE )\ b/ RS PCM, KRk L4
FEREIR . £ 10% Hy, Al 90% N, AR T
600~800 ‘CHBtJe 3 h, fH iKUK 5 HAZ R 7E Ak
PESRT, B BOREIR B TR, BRGUK R
Ko IR FETFEE] 900 C, Tk 4 M 45 Mgl
IR, 7E 800 C R M ARIRE T, E& PCM 13
ARHO 0.24 W/(m K)HINE] 0.73 W/(m-K), SEiliE s



249 B S W

WorAE S IR RE A R T « 1011 -

IE 204%. ATk, RAErEE L PCM R
TINE SRR, W2 3 Pin. Qian Z&PhE
T EBRIN Ag GPKRT(7.2%) K E#EE 3 PCM [
SHEHN 036 W/(m-K)IEE E] 0.82 W/(m-K), itk
PLAL, HArse ik 5 PCM 47 1 S GRL
Ve LA AR I 32, AR S 222
B A7 R KAR PO K A BR A2 32,35,37, 39400

#£3 fEEITHEPCM BSHRINE

Table 3 Thermal conductivity modification of diatomite

based PCM
Thermal conductivity/
. (W-m K™
PCM Additives Reference
Before After
. . . . Increment
modification modification
Polyethylene 3.2% single-
glycol walled carbon 0.29 1.52 1.23 [22]
nanotube
Paraffin wax 0.26% multi-
wall carbon 1.18 1.68 0.50 [18]
nanotubes
Polyethylene 7.2% Ag
. 0.36 0.82 0.46 [23]
glycol nanoparticles
Octadecane  Sucrose
immersion and
o 0.28 0.73 0.45 [26]
calcination at
800 C
Capric acid  6.5% Carbon
0.15 0.48 0.33 [21]
nanotube
Octadecane 5% exfoliated
graphite 0.26 0.35 0.09 [20]
nanoplatelets
Paraffin wax 5% exfoliated
graphite 0.33 0.41 0.08 [20]
nanoplatelets
N-hexadecane5% exfoliated
graphite 0.39 0.42 0.03 [20]
nanoplatelets
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Fig. 4 Thermal conductivity of PCM based on diatomite with
different content of expanded graphite
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