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Preparation and Application of Boron Nitride Aerogels

LIU Fengqi, FENG Jian, JIANG Yonggang, LI Liangjun

(Science and Technology on Advanced Ceramic Fibers and Composites Laboratory, College of Aerospace Science and Engi-
neering, National University of Defense Technology, Changsha 410073, China)

Abstract: Boron nitride aerogel is a kind of new nanomaterials with three-dimensional porous network structure,
which takes solid as the framework and gas as the dispersion medium. It has high specific surface area, high poros-
ity, low density and other excellent properties. In addition, compared with graphene aerogels, it exhibits better in-
sulation, oxidation resistance, thermal stability and chemical stability. These outstanding properties make it prom-
ising application in the fields of gas adsorption, catalysis, sewage purification, thermal insulation/conduction. This
article systematically reviewed the preparation methods of boron nitride aerogels including the hard template
method, soft template method, low-dimensional boron nitride assembly method, and template-free method in the
light of domestic and foreign research status. Moreover, the important applications of boron nitride aerogels in key
fields are summarized, and the future development direction is prospected.
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Fig. 1 Molecular structure of hexagonal boron nitride
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Fig. 3 (a) Schematic illustration of the metastructure design of BN aerogels; (b) The lightest hBN aerogels sample
compared with other ultralight materials; (c) The ultimate stress, Young’s modulus, and relative height for 100
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Fig. 6 (a) Schematic illustration of the freeze-drying method for preparing nano-ribbon BN aerogels;

(b, ¢) The flexibility of BN nano-ribbon aerogels in liquid nitrogen and flame

[41]



11 W

BRE, A5 BT BRI ) 2 S HL 7 gt e

1197

#% h-BN =M1 G 4 #ik, iR & 5153 h-BN/G
Befhk . XS HE S 1R A A RHE R 1 S 3
IR BHAZ B A F I A HLBRA 2 e, (2
JE X PP AR T AL R KK, AR T AR TS
Wo 2017 4F, Li S50 ARaE 7 T4k 2 22 1571325 il
BB R AN B (GO)YBN HEE B (B 7). B
FN A BEXHR A2 0 rGO 44K A il BN 44K F
BT AT, 76 300 C FEAIBRFEE R BN
3.6 mgrem” FIE A SEER . Y5150 A0 B BN 40K
RERHIE T rGO HIHZE, AR TE SR, i
AR AE ) £ AR T e B R AR R A . A Bk
I A% % R T A, IR BT AR BT R RH
FER BB, A BT RO 5% SR -
1.4 FiEHRGE

TeAER T2 AE AN Bh A SRR (1 0, i
B IEAT N 5 BB R A A N 4 2 FLARER (¥ )7
%.2010 4, Rao V@4 ARG AR = oN 5k}, BB
A T SN A BN AR, 2t R B R R
EC R B B 461, /3B LE R TR 927 m™g!
(f1 2 LB F 7t th st A A 7 vk i 4%
BN ke, 0 B 25k AR A BH;NH; k20547
(B A& A3 S I 1) b R T AR FLAA A AS RN 3
LA, BEETFFCIR N, ToRARIET] % BN Skt
JRHAS T SRV FE « Weng 282V DUBINIG I XU EUIE
SEIRAR, 4% R TR ik 1900 m*-g ' [ BN K
Bl . AR, EFEE RS T IR 5 2

S g £ i dh Oxidation

LLbo0dssies Anideser |

Graphite Graphene oxid

A

fmmg Oxidation %%rme. s

S By AR Al

FERP o L

SEresestey Exfoliation wdseswnsits
Bulk BN BN nanosheets

e Carbon

® Nitrogen

¢ Boron

® Oxygen

< Hydrogen

o ey R
Sy — R .

¢ Homogenizing

FLIIAAAE () 8(a)), @IS 40 H6E S et — 22
2, T LUR IS AEERS AL (B 8(b,c)), IXAEPRINR
B FLARACA 1 nm, FF HAUAEZE T BN JZ [0 <48
4 P1 P2 JTaR) . RMBLI, Lei 251 FH 0 iR —
RN S IRAR A B T EE R T AL 1425 mPg!
F) BN SEER . Mz, FECT R, EERIEARZ
AR B 25 [ AR A BR 1, & R A BN S
HEI (A T

2 BN SR80 B

TR, GA B B St YA =55, DA
R AERE AR . PR (AL S50 10 B 98 /71470
OB R AR Z —. TEN GA F1% 114, BN
B AN k7K T BN [ — RV, Wb LR FE 4
EETE T PR AV AL, T HRAN TR
AR . BN HE TR UL S 2 AL B FI 451
R BN AR B A LRI RIFMHiE L
PERIG R e P, MM TE SRR . fiEfh . J5 K%
by TR BRI 2 AU T Iz BN T 5.
2.1 SIKIRH

AmEN—FEREEE. R 2. BEEE
R RRYR, Sl TN S R A, SRR 1)
it 32 2 S AE N O o< . WF SR B, Hy 4r F4E BN
KIMMLEGRetL ek L4 &68m 40%, Kk BN
S R E M RIPY . EriR B, Weng 252

Freeze-drying

0\ .
/ﬂlll @igh S el
nogen Sl 9
L L

GO/BN nanocomposite

S

Annealing in H,

\

rGO/BN sponge

<17 TSGR % rGO/BN H A KB i fn )

Fig. 7 Schematic illustration of the preparation procedure of crosslinking-free rGO/BN composite acrogels

[43]



1198

AL M OB IR

¥ 35%

h-BN layer

\

B8 BN “EEI I (a,b) TEM I8 H B (c) oMl 45 #a i i 121
Fig. 8 (a,b) TEM images of BN aerogels and (c) schematic
illustration of microstructure!®"!

KR TR E A LB A 1.07 em™ g TR
RIMH BN THEB (1900 m™g™), i Fh Bt 18
~196 C. 1 MPa ({26 PF N, XS IRE 7) ik
2.57%. Z 4L BN &AM AT DU, T Ho6 — 5
B b AR R I RAF IR RE ). I,
Kutty 21 i JE 7 BRI il 46 (1) BN AUBERO — 4

~100 L @ CO,at273K = (2)

T & CO,at 298 K

7 L @ N,at273K

wo 80 f

- N, at 298 K e

E) ol Co,

=

wn 40 -

$

E 20 N

§ ol . _.,.-,-;-pf'r‘www‘{-“é
| | it

| | |
0 0.2 0.4 0.6
Relative pressure, p / p,

0.8 1.0

LS

100 nm

R e S SV T T

Heater resistance / Q

Volume@STP / (mL-g'-m™)

B S AR I B R BV, ER7E B (298 K)
AURIQ73 K)Z&AE T, X A 1) W i i A i =
FRAWE 9(a,b)). AL, Anna 2P25@ 572 BN
SR AL P gk AR % v R T e SRR
AR (B 9(c))s ZARIREEAMNAE 500 C A REH
Feoe e, 10 B A B /K SR (1.35 s Al
0.6 s)(B 9(d)), iX/ZKN BN Hm#A T3] LIA R
B 1 3R s HE R R G KR 1 (R e 4
22 &L

BN U (46 2 B e R0 S A P ol L 7E T iR
VAL A T R AR T 4% G fb r) Bk i M R
BbAk, BN S K H 2 FLIKCIR 25 0 F T I B A
PH, A bl SR T AT DL S KRR b £ B R T
Ve Sy, R A AL PERED Y, BRI EEIRRL
T AN AR & gt 35 UK B L, (He
It — 2R BIRAKREE L ZRT HAr Pt JERHK
AT o A R A i P . 3T, Li 25054
Tl R RO S A Pt 9Kk
BN-£7 8847545 Z S5t I (Pt/BN-GA) [ J7 % . Pt/BN-
GA BAFEA M =T B2 LM%, & LR
(369.2 m*g "), % B M N IEVEAL &, 395401
Pt QK BURLAN KL GF S B, A RR T R R) HEL v
FRAR PRI A R (& 10(a)). BIL, AHELTAE%

CO,

®)

—_
(=
o

Co,

o]
(=]

(o))
(=]

IS
(=1

[N
(=

N,

(=

273K 298 K

2350

2345

2340

2335

2330

2325

2320

774 775 776 177 833 834 835 836
Time /s

9 (a)fE 273 F1298 K T, BN “UHEE A CO, A1 N, AU E: K2 (b)AR 7 AT AR 1511281,
()Pt 452K /BN “THEIK ) SEM HE Yy, (d)Pt 442K /BN U5 A 7R 5 1 S8/ 2 2
Fig. 9 (a) The absorption of CO, and N, at 273 and 298 K by BN aerogel and (b) corresponding histograms!**;

(c) SEM image of Pt nanocrystals/BN aerogel; (d) Response/recovery curve of Pt nanocrystal/BN aerogel towards propane
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Fig. 11 (a-d) The Wetting behaviour and oil absorption capacity of rGO/BN sponge; (¢) The ability of rGO/BN sponge to
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