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Abstract. Porous SiO>—SiC-based ceramics were developed to achieve superior
thermal insulation and mechanical performance for high-temperature applications
such as thermal protection and energy conversion systems. In this study, nano-sized
SiO2, nano-sized SiC, and carbon black powders were used to fabricate porous SiO>—
SiC ceramics by sintering in air at 700-1000 °C. The effects of nano-SiC content (0—
35 wt%) and sintering temperature on porosity, thermal conductivity, and
compressive strength were systematically investigated. Increasing the nano-SiC
content and sintering temperature led to enhanced partial densification of the struts
due to silica bonding, resulting in decreased porosity from 77.1% to 69.5%. The
lowest thermal conductivity of 0.043 W/m-K was achieved for samples containing 10
wt% nano-SiC sintered at 700 °C, attributed to the high interfacial thermal resistance
at Si0>—SiC interfaces. The compressive strength of porous SiO»-SiC based ceramics
increased by 5.4 — 6.9 times with an increase in sintering temperature and the nano-
SiC content from 0 to 35 wt% and remained significantly higher than that of
previously reported porous SiC ceramics. The improved thermal insulation and
mechanical strength were attributed to strong silica promoted interparticle bonding
and the formation of SiO> core/SiC shell structures. These findings demonstrate that
the newly developed porous SiO>—SiC ceramics possess a promising combination of
low thermal conductivity and high strength for advanced high-temperature
applications.
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TOMEH KbLJ1Y OTKI3I'TIITII'T BAP SiO2-SiC HEI'IBIHAEI']
KEYEKTI KEPAMHUKA

.M. Ky1raeBa™ ®

XampIkapanblk 0iriM 6epi kopnoparnuscel, 050043, Anvater, Kazakcran

Angatma.  Keyexkti  Si0.-SiC  Heri3iHzeri  Kepamukaizap  JKOFapbl
TEMIIEpaTypaibl KOJJAaHOAIapaa, MBICANBI, JKBUTYJBIK KOPFAHBIC JKOHE JHEPTHUs
TYPACHIIPY IKYHENEepiHAEC JKOFAphl IKBUIYy OKIIAyJlay JKOHE MEXaHUKaJBIK
KacHeTTepre KOJ KETKi3y YIIiH jkacauael. byn 3eprreyne ayama 700-1000 °C
Temmneparypaga Kyuuaipy apkpuibl keyekTi SiO>—SiC kepaMuKachlH aily YIIiH
HaHoemmeM Il Si02, HaHoemmeMal SiC koHe KeMIPTEK Kapa YHTAFbl aiAaaaHblLI/IbL.
Hano-SiC wmemmepinin (0-35 wmacc.%) xoHe Kyiaipy TemrepaTypachblHbIH
KEYEKTUTIKKE, JXKBUTYOTKI3TIITIKKE >KOHE KbICY OEpIKTIriHEe ocepi Kyhemni Typie
seprrenal. Hano-SiC  Memmiepin koHe KyHAIpy TeMIepaTypacklH apTThIpy
KpeMHe3eM OalJIaHBICHIHBIH OCEpPIHEH KAaHKAHBIH JKApThUIAi  THIFBI3ATYBIH
KYIIEHTIN, KeyeKTUTIKTIH 77.1%-m1an 69.5%-Fa neiiin ToMenneyine okenai. EH ToMen
#puTyeTKI3rimTiK 0.043 B1/M'K Moni 10 macc.% nano-SiC 0ap xone 700 °C-ta
KYHIIpUIreH yiari ymrH a"slKramabl, 0yn SiO.—SiC uHTepdeiicTepiHaeri xKoraphbl
meKapanblK KbpUTy Keaepricimen Ttycinaipiial. Keyekri SiO:—SiC  Herizinzeri
KepaMHKaIap/IbIH KbICY OCpPIKTIri KYHAipy Temmneparypacskl MeH HaHO-SiC mMesmepin
0-nen 35 macc.% neiiin aprTeipranaa 5.4-6.9 ecere ecTi koHe OypbIH xa0apiiaHFaH
keyekTi SiC kepamuKaaapblHa KaparaHa aJeKaiia >korapbl 0017161, JKakcapTbuiran
KBUTy OKIIayJay »JKOHE MEXaHUKAIBIK OCpIKTIK KPEeMHE3eMHIH OeJmeKkTep
apachIHAarbl KYmTi OainanbichiH koHE Si0: ©3ek/SiC KaObIK KYPBUIBIMIAPbIHBIH
TY3U1yiH KamTamachi3 eTTi. byt HoTwkenep sxaHaaan a3ipiaeHren keyekTi SiO>—SiC
KepaMUKaJIapbIHBIH TOMEH KbUTYOTKI3TIIITIK MEH dKOFaphl OEPIKTIK KOMOMHAIMSCHIH
WEJIeHII, KOFaphl TeMIepaTypalibl 3aMaHayH KoJiqaHOanap yIIiH YJIKEH dJieyeTKe he
€KCHIH KepceTe/Il.

Tyiiin ce3mep: keyekTi kepamuka, SiO>—SiC, KeyeKTLTIK, *KBUTYOTKI3TIITIK,
KbICY OEpIKTIri.
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MOPUCTAS KEPAMUKA HA OCHOBE SiO>-SiC C HU3KOM
TEIIJIOHPOBOJHOCTBIO

II.M. KyiaraeBa* ®

MexnyHapoanas oopazoBatenbHas kopnopanus, 050043 Anmatsl, Kazakctan

AnHotauus. [Topucteie kepamuku Ha ocHOBe S102—SiC Obln pazpaboTaHsbl 11
JOCTHKEHUS TIPEBOCXOAHBIX TETUIOW30JISIIIMOHHBIX M MEXaHWYECKUX CBOWCTB TPHU
BBICOKOTEMITEPATYPHBIX MPUMEHEHHSIX, TAaKHX KaK CHUCTEMBI TEIUIOBOM 3alllUTHI U
npeoOpa3oBaHusl dHEpPruu. B JaHHOM HCCleOBaHUM JUIsl U3TOTOBJIEHUS MOPUCTHIX
kepamuk Si0>—SiC ucnosp3oBanuck HaHopazMepHble nopomku SiO2, SiC u caxw,
KOTOpbIE CHEKalINCh Ha Bo3ayxe npu Ttemmeparype 700-1000 °C. BuwusiHue
conepkanus HaHO-SIC (0-35 mac. %) u TemmepaTypbl CHEKaHUS HA MOPHCTOCTb,
TEIUIONPOBOAHOCTh W MPOYHOCTh TNMPHU CXKATUU OBLIO U3YyYEHO CHUCTEMATHYECKU.
[ToBeimienne conepkanust HaHO-SIC W TeMmmepaTypbl CIEKaHUS —YCHIJIWBAIIO
YacTUYHOE YIJIOTHEHHE KapKaca 3a CYET CBSI3bIBaHHSI KPEMHE3EMOM, YTO MTPUBOIUIIO
K yMeHblIeHuto nopuctoctu ¢ 77,1 % nmo 69,5 %. HanmeHnbiias TerionpoBoIHOCTb
0,043 Br/m K Gblma gocturayra s oopasios, coaepxkammx 10 mac. % naHo-SiC,
cnedéHHpix mpu 700 °C, 9TO OOBIACHSIETCS BBICOKOH MeEX(pa3HONW TEII0BOM
conpoTuBigseMocThio Ha rpaHunax SiO—SiC. IIpoyHOCTh mpH CKATHH MOPUCTHIX
kepamuk Ha ocHoBe SiO>—SiC yBenumumBanack B 5,4—6,9 pa3a ¢ MOBBIILIEHUEM
TEMIEpaTyphl criekanus u coaepxkanust HaHo-SiC ot 0 go 35 mac. % u ocraBanach
3HAYUTENBHO BBINIE, Ye€M Y paHee COOOMEHHBIX MOPHUCThIX Kepamuk SiC.
VYiydineHHbIe TEMJIOU30JSAIMOHHBIE W MEXaHUYECKHUE CBOICTBA OOBSICHSIOTCS
MPOYHBIM MEXKYAaCTHUHBIM CBSI3bIBAHHUEM, OOYCIOBJICHHBIM KpPEMHE3eMOM, U
¢dbopmupoBanuem  crpykryp THma  SiO2-aapo/SiC-o0osouka.  IlomydyeHHbie
pe3ynbTaThl MOKa3bIBAIOT, YTO HOBbIE Mopucthie kepamuku Si0.—SiC oOmamaior
MEePCIEKTUBHBIM COYETaHUEM HU3KOU TETIONPOBOJHOCTHU U BHICOKOM MPOYHOCTH ISt
MepeI0OBbIX BEICOKOTEMIIEPATYyPHBIX IPUMEHEHUI.

KaloueBble cjoBa: mopucras  kepamuka, SiO»—SiC, MOOpPHUCTOCTH,
TEIUIONPOBOJHOCTh, IPOYHOCTH MPHU CIKATUH.
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1 INTRODUCTION

Advanced materials used in thermal protection systems, energy conversion systems, and
high-temperature industrial installations must have properties such as extremely low thermal
conductivity and structural stability at high temperatures. In thermal protection systems (e.g., in
aviation, spacecraft, furnaces, and turbines), the primary role of the material is to suppress heat
transfer from the high-temperature environment (flame, plasma, or hot gases) to the protected
structures or equipment. The use of a material with high thermal conductivity in thermal
protection systems is unacceptable, as heat can easily pass through it, which may lead to
overheating of the internal parts of the structure and, consequently, to its failure. Minimizing heat
losses is critical in energy conversion systems (such as gas turbines and thermoelectric
generators). Materials with intrinsically low thermal conductivity maintain a stable thermal
gradient (temperature difference), thereby enabling more efficient energy conversion. In high-
temperature industrial facilities, heating conditions are often non-uniform. Materials with low
thermal conductivity help localize heat within the desired zone, mitigating thermal stress and
reducing the risk of structural failure. In aerospace applications, even a temperature rise of several
hundred degrees can have catastrophic consequences. Therefore, materials must not only
withstand extreme temperatures but also provide effective thermal insulation for internal
components.

Porous SiC-SiO2 ceramics possess unique properties such as chemical stability, excellent
oxidation resistance, and mechanical integrity (Sheng et al., 2019; Chen & Miyamoto, 2014)
[25,31]. Owing to their properties porous SiC-SiO- ceramics used for various applications such
as catalyst supports (She et al.,2003; Chun & Kim, 2005) [28,27], membranes (Sheng et al.,
2019) [25], hot-gas filters (Dey et al., 2011) [26], electromagnetic radiation absorbers (Yuan,
Cheng and Zhang, 2016) [29], and microwave absorbers (Yuan et al., 2016) [30]. The
incorporation of SiC into SiO; or SiO; into SiC creates more interfaces between the two phases,
resulting in enhanced phonon scattering. Thus, porous SiO.-SiC based ceramics have high
potential for thermal insulation applications.

2 LITERATURE REVIEW

Thermal conductivities of porous SiC-based ceramics have been studied widely by many
researchers which elaborated several methods to lower thermal conductivity of porous SiC-based
ceramics: (1) porosity maximization by gel-freezing (Yoon et al., 2007; Fukushima et al., 2010;
Fukushima et al., 2014), direct foaming (Kim et al., 2005; Jana et al., 2017) [11,12], filament
printing and partial sintering (Gomez-Gomez et al., 2019), sol gel process followed by
supercritical drying (Kong et al., 2014; Su et al., 2018), compression molding (Manoj Kumar
et al., 2011), chemical vapor infiltration and reaction (Streitwieser et al., 2005); (2)
incorporating an in-situ synthesized thermally insulating secondary phase into porous SiC
ceramics by partial oxidation of nano-sized SiC particles (Malik et al., 2020); (3) fabrication of
nano-structures with nano-porosity or hierarchical porosity (Wan et al., 2018). Recently, Jana
et al., 2017 investigated the effects of direct foaming of SiC slurries followed by gel casting and
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sintering on the thermal and mechanical properties of SiC foams and reported that the thermal
conductivity and compressive strength were 4.3 W/mK and 1.7 MPa, respectively, at a porosity
of 89%. Extremely low thermal conductivity of 0.026 W/mK showed SiC nanowire aerogels
which have been processed by sol-gel process and subsequent supercritical drying at a porosity
of 99,8 % (Su et al., 2018). SiC foam fabricated by gel-freezing method exhibited the thermal
conductivity of 0.054 W/mK at 98% porosity (Fukushima & Yoshizawa, 2014). Introduction of
polysiloxane derived silica into nano-SiC ceramics decreased the thermal conductivity to 0.047
W/mK and showed minimal loss of compressive strength of 1.8 MPa at a porosity of 72.4%
(Malik et al., 2020). Kim et al., 2020 studied the thermal and mechanical properties of silica-
bonded porous nano-SiC ceramics and reported that the thermal conductivity and compressive
strength were 0.057 and 2.5 MPa, respectively, at 70.2% porosity.

In this study several strategies were established to obtain very low thermal conductivity and
maximized mechanical strength in porous SiO»-SiC ceramics, compared to the previous studies:
(1) addition of nano-SiC into nano-SiO: to create SiO-SiC interfaces, (2) addition of nano-sized
carbon template into nano-SiO, powder to create pores, (3) sintering at the different temperatures
from 700°C to 1000°C.

The effect of nano-SiC content and sintering temperatures on the porosity, microstructure,
thermal conductivity, and compressive strength of the newly developed porous SiO»-SiC
ceramics were investigated.

3 METHODS AND MATERIALS

Porous SiO»-SiC based ceramics were prepared using commercially available nano-sized
SiO2 (~25 nm, Aerosil 300, Degussa AG, Hanau-Wolfgang, Germany), nano-sized B-SiC (~50
nm, 97.5%, N&A Materials, Inc., USA), and nano-sized carbon black (~75 nm, N774, OCI
Company, Ltd., Korea) as a sintering materials. Nano-sized SiO2 powder (Slurry 1), B-SiC
powder (Slurry 2), and carbon black (Slurry 3) were each dispersed in distilled (DI) water using
SiC balls. Slurry 1 was prepared by conventional ball milling for 24 h, while Slurries 2 and 3
were processed by planetary ball milling for 2 h. Subsequently, all three slurries were combined
and mixed using conventional ball milling for an additional 2 h. The resulting mixture was dried
and then milled again with organic binders in ethanol for 2 hours, using SiC balls and a
polypropylene jar. Four different batches were prepared by varying the B-SiC content from 0 to
35 wt%: S0, S10, S20, and S35, where the number indicates the wt% of 3-SiC. The carbon content
was kept constant at 40 wt%. Afterwards, the mixtures were dried overnight in an oven at 70 °C.
The dried powders were then ground and granulated by passing through a 120-mesh sieve. The
resulting powders were uniaxially pressed under 15 MPa into green compacts of two sizes: 7 x 7
x 14 mm3 for compressive strength tests, and 10 x 10 x 2.5 mm3 for thermal conductivity
measurements. green compacts were sintered in air at 700—1000 °C for 2 h.

The sintered specimens were designated as follows: for example, S0-7, S10-7, S20-7, and
S35-7, where the number after the dash (7) indicates the sintering temperature of 700 °C. A
similar notation was used for samples sintered at 800 °C, 900 °C, and 1000 °C.

The theoretical density of the porous SiO.-SiC ceramics was calculated using the rule of
mixtures according to the following formula:
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Pth = Psio, Vsio, + PsicVsic (1)

where, psio, and pg;c are the theoretical densities of silica 2.196 (gcm™) and SiC (3.216
gcm®), respectively. Vsio, and Vg;c denotes the volume fraction of silica and SiC which

calculated from change of the weight after sintering in air, respectively. The SiO. content
calculated from the weight change after sintering by the following reaction:

SiC + 02 — Si02 + CO; (2)
C+ 02— CO, (3)

The bulk density of the sintered samples was calculated from the weight to volume ratio.
The porosity of the samples obtained by following equation:

P=1-— 2 x100 4)

Pth

where, P and p,, are the porosity (%) and bulk density of the porous SiO:-SiC ceramics,
respectively.

Microstructural analysis was carried out using scanning electron microscopy (SEM, S4300,
Hitachi Ltd., Hitachi, Japan). Compressive strength was evaluated using an Instron 3344 testing
machine (Instron Inc., Norwood, MA, USA) at a constant crosshead speed of 0.5 mm/min. The
compressive strength of porous SiO.—SiC ceramics was tested six times for each sample type to
ensure reproducibility. Thermal diffusivity and heat capacity were determined using the laser
flash method (LFA 467; NETSCH GmbH, Selb, Germany), with a thin graphite coating applied
to the sample surfaces prior to measurement. Each sample was tested three times in an argon
atmosphere. Thermal conductivity was calculated using the following equation [100]:

k=apCp )

where p, a, and Cp denotes the sintered density, thermal diffusivity, and heat capacity,
respectively.

Table 1
Batch composition and sintering condition of SiO.-SiC ceramics

Sample Batch composition (wt%)

P . Sintering condition Remark
designation SiO, B-SiC CB
SO 60 - 40 Owt% SiC
700°C/2h/Air -
S10 54 6 40 800°C/2h/Air 10wt% SiC
$20 48 12 40 900°C/2h/Air 20wt% SiC
1000°C/2h/Air
S35 39 21 40 35wt% SiC
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4 RESULTS AND DISCUSSION
4.1 Porosity and microstructure

Figure 1 shows the porosity of porous SiO.—SiC-based ceramics as a function of the initial
nano-SiC content, sintered at 700 °C-1000 °C in air. As the nano-SiC content increased from O
wit% to 35 wt%, the porosity gradually decreased from 77.1% to 75.0% for samples sintered at
700 °C, from 76.9% to 74.3% at 800 °C, and from 75.4% to 72.2% at 900 °C. However, at 1000
°C, the porosity initially increased from 67.3% to 70.7% as the nano-SiC content increased from
0 wt% to 10 wt%, and then gradually decreased to 70.6% and 69.5% with further increases to 20
wt% and 35 wt%, respectively. The addition of nano-SiC further increased the density due to
partial densification promoted by silica. The higher silica content enhances interparticle bonding,
pulling adjacent particles closer together and resulting in partial densification.

80

78 -

76 -

74 |

72 -

_ 70.7 70.6 72.2
70 L 69.5

Porosity (%)

68 - 67.3

66 1 L 1 !
0 10 20 35

Initial nano-SiC content (wt%)

Figure 1 — Porosity of porous SiO-SiC based ceramics

The SO samples exhibited a decrease in porosity from 77.1% to 67.3% when the sintering
temperature increased from 700 °C to 1000 °C, respectively. This is attributed to increased partial
densification due to increased silica content at high temperatures. The increased silica content
causes strong inter-particle bonding, thus pulling the adjacent particles closer and causes partial
densification. The increased silica content gives rise to strong inter-particle bonding, pulling
adjacent particles closer to each other, and leads to the enhanced densification of the porous
ceramics by viscous flow. The S10, S20, and S35 samples also exhibited a decrease in porosity
from 76.4% to 70.7%, from 75.9% to 70.6%, and from 75.0% to 69.5% when the sintering
temperature increased from 700 °C to 1000 °C, respectively.
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Figure 2 shows typical microstructure of porous SiO-SiC ceramics sintered at 700 °C for
2 hin air. The SEM micrographs confirm a decrease in porosity with increasing nano-SiC content
from 0 wt% to 35 wt% at a given sintering temperature. The microstructure exhibits small clusters
of particle aggregates bonded together and two types of pores: inter-aggregate pores and intra-
aggregate pores.

%

»
>

WD16 .5mm 15.0kV x20k

Figure 2 — The typical microstructure of porous SiO»-SiC ceramics sintered at 700 °C for 2 h in
air.

4.2 Thermal conductivity

Figure 3 exhibited the thermal conductivities of porous SiO,-SiC based ceramics. The
lowest thermal conductivity was achieved for sample SO-7 (porous SiO»-SiC based ceramics with
0 wt% of nano-SiC content sintered at 700 °C). The thermal conductivity increased from 0.036
to 0.050 W/mK, 0.045 to 0.056 W/mK, and 0.050 to 0.059 W/mK with increasing the initial nano-
SiC powder content from 0 to 35 wt% for S-7, S-8, and S-9 samples, respectively. However, the
thermal conductivity of S-10 sample decreased from 0.127 to 0.076 W/mK when initial nano-SiC
content increased from 0 to 20 wt%, respectively. Thermal conductivity of S10 (porous SiO»-SiC
based ceramic with 10 wt% of nano-SiC) sample increased from 0.043 to 0.087 W/mK with an
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increase of sintering temperature from 700 °C to 1000 °C, respectively. Generally, thermal
conductivity increases with decreasing porosity, and the porous SiO»-SiC based ceramics sintered
at 700 °C, 800 °C, and 900 °C followed this trend.

0.14

o

-

N
I

o

—_

=)
T

0.08 |-

0.06 |-

0.04 |-

Thermal Conductivity (W/m-K)

0.02 | | 1 |

Initial nano-SiC content (wt%)

Figure 3 — Thermal conductivity of porous SiO,-SiC based ceramics

These results suggest that the addition of nano-SiC into nano-SiO; increases thermal
conductivity. The increase of thermal conductivity was attributed to the decrease of porosity. The
porosity decreased with increasing the initial nano-SiC content was due to the partial densification
of the porous SiO»-SiC based ceramics by viscous flow and/or higher packing density of the green
body.

Thermal conductivities of newly developed porous SiO2-SiC ceramics were 0.045 W/mK
(S10-8) and 0.043 W/mK (S10-7) which are one order of magnitude lower than that of porous
nano-SiC ceramics 0.14 W/mK at the similar porosity of ~76.3% (Wan & Wang, 2018). The
thermal conductivity of porous SiO2-SiC ceramic with 20 wt% of nano-SiC sintered at 900 °C
(S20-9) was lower (0.056 W/mK) than that the reported literature data (0.068 W/mK) at the
similar porosity of 73.5% (Wan, Gao and Wang, 2017).

These results suggest that the addition of nano-SiC content into nano-SiO> could decrease
the thermal conductivity of the porous SiO»-SiC ceramic which was attributed to the increase of
interfacial thermal resistance at the SiO»-SiC interfaces.

4.3 Compressive strength

Compressive strength of porous SiO.-SiC based ceramics is shown in Figure 4. The
compressive strength of porous SiO»-SiC based ceramics increased with increasing sintering
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temperature. For example, the thermal conductivity of SO, S10, S20, and S35 increased from 3.0
t0 20.7 MPa, from 2.9 to 15.7 MPa, from 2.5 to 10.9 MPa, and from1.9 to 6.9 MPa with increasing
temperature from 700 °C to 1000 °C, respectively. The compressive strength of porous SiO»-SiC
based ceramics decreased from 20.7 to 6.9 MPa, 9.3 to 3.4 MPa, 4.3 t0 2.9 MPa, and 3.0 to 1.9
MPa with increasing initial nano-SiC content from 0 wt% to 35 wt% for S-10, S-9, S-8, and S-7
samples, respectively.

22

20 -

18 [
16 [
14 [
12 [
10 [

Compressive strength (MPa)

- I—l\._\. 2.9
i 3.0 2.9 2.5 1.9
1 | l 1

0 10 20 35
Initial nano-SiC content (wt%)

o N H » o
T

Figure 4 — Compressive strength of porous SiO2-SiC based ceramics as a function of initial
nano-SiC content

The compressive strengths of porous SiO,-SiC based ceramics were 2 and 2,4 times higher
(2.9 MPa for S10-7 and 3.9 MPa for S10-6, respectively) than that of porous nano-SiC ceramics
(1.6 MPa) at a same porosity of 76.3% (\Wan & Wang, 2018). The S20-10 sample exhibited the
compressive strength of 10.9 MPa which was 4 times higher than that of porous nano-SiC ceramic
reported in the literature data at the porosity of ~70.4% (Kim et al., 2020). Additionally, S35-9
sample (porous SiO»-SiC based ceramic sintered with 35 wt% of nano-SiC at 900°C) showed the
compressive strength of 3.4 MPa which is approximately 2 times higher than the literature data
(1.8 MPa) at porosity of ~72.3% (Malik et al., 2020).

The present results suggest that the porous SiO.-SiC based ceramics (S) with very low
thermal conductivities of 0,043 — 0,056 W/mK exhibited much higher compressive strengths of
2,9 — 3,9 MPa than the previously reported SiC based porous ceramics. The highest strength and
lower thermal conductivity of newly developed porous SiO-SiC based ceramics was attributed
to the high strength interparticle bonding ensured by silica bonding and high interfacial thermal
resistance obtained by introducing SiO core / SiC shell structure.
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5 CONCLUSIONS

The effects of nano-SiC content and sintering temperature on the thermal conductivity and
compressive strength of porous SiO»-SiC ceramics were investigated. The important findings are
summarized as follows:

(1) The decreased porosity of the porous SiO,-SiC ceramics with increasing nano-SiC
content and sintering temperature was attributed to the enhanced partial densification of the struts
caused by the increased silica content.

(2) The addition of nano-SiC into a nano-SiO> and nano-sized carbon template mixture is
beneficial for increasing the thermal resistance due to the generation of additional interfaces,
resulting in an extremely low thermal conductivity in porous SiO»-SiC based ceramics reaching
as low as 0.043 W/mK at 76.4 % porosity.

(3) The compressive strength of porous SiO.-SiC based ceramics increased by 5.4 — 6.9
times with an increase in the nano-SiC content from 0 to 35 wt% when sintered at 700-1000 °C.

(4) The typical thermal conductivity and compressive strength values of thr porous SiO»-
SiC ceramics at 0.043 W/mK and 2.9 MPa, respectively.
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