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Abstract As an ultra-wide bandgap insulating material, boron nitride has attracted intense interest due to its high thermal
conductivity, high chemical and thermal stability as well as their applications in thermal interface materials, pho-
to/electro-catalysis, and energy storage. As for the low dimensional boron nitride nanostructures, e.g., nanosheets, nanotubes,
nanorods, nanowires, nanospheres, and quantum dots, the high thermal conductivity (600 W/mK) and the ultra-large bandgap
(5~6 eV) make them the promising candidate for thermal conductive composites, thermoelectric materials and electronic
packaging materials, which gives rise to the hot research topic on the synthesis and properties of the boron nitride nanostruc-
tures. In this review, the recent advances in the hydrothermal synthesis of boron nitride nanostructures will be fully discussed,
and the remarks on the issues need to be addressed, the comprehensive understanding of the mechanism and the new ap-
proaches for the hydrothermal synthesis will be proposed in the end.
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Figure 2 Digital images for the MO solution after the photodegradation with 5 wt% BN/TiO, (A) and pure TiO, (B) for 0/1/2/3 min, (C) plots of photo-
degradation efficiency (C/Cp) vs. time, (D) PL emission spectra for the TiO, and hBNNS-TiO, composite excited with a wavelength 350 nm and (E) plots
of (aE) v.s. E for the TiO, and hBNNS-TiO, composite (E is the phonon energy and a is the absorption coefficient)?"
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Figure 3 (A~E) FESEM images of the exfoliated hBNNS with differ-
ent solvents and (F~T) FESEM images of the Li -assisted exfoliated
hBNNS®Y
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Figure 4 (a) SEM image of the BN nanorods (The inset is the corre-
sponding EDX pattern), (b, ¢) the magnified SEM images of the BN na-
norods (the inset in ¢ and the arrows all show the open rod tips), (d) TEM
image of the BN nanorods (the inset in d is the corresponding SAED
pattern), (e) the magnified TEM image of the BN nanorods (the inset is a
vertically standing nanorod) and (f) HRTEM image of the porous wall of
the BN nanorod®”!
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Figure 5 Schematic illustration of the synthesis procedure of BNQDs
Step 1 is the sonication-assistant liquid exfoliation of bulk BN powder to
synthesize BNNSs. Step 2 is solvothermal treatment of BNNSs to fabricate
BNQDs!*!

M Xue Z5EHOFTRIE i /K HEH % hBNQD A&l 15
Rl V2 S B Bk BN R 515 B hBNNS, o
hBNNS 7E 6 143155 N #8750l & hBNQD. % 51515 2
f) hABNQD 772 RN 1.8%, PR~ 3.3 nm. It

Acta Chim. Sinica 2019, 77, 316—322

© 2019 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

T3S B TR0 R 2 E F AE hBNNS R 5 Gk
K3, AT RE % 70 HE 75 AR B R K A3 B 1 0. (BRI
[RIFE Js o2 A 7 6 sk v o R R Ak, B N T KRR,
S0 7 hBNQD 045 5. Angizi 2V 3ET 1 5 —Fh
S0 RN T PR ML A 2 2 K 1 % hBNQD, Zid ik
TAERNE A R BEEREE, F ¥ KH hBN kst
FE RS S AR R BT IR AR, 3 AR iR, A
NERFE, 5Tk, SRR WM 8T
KGR ET S, BAKATELREFRIE 250 C Rt
ITIHFIRAERE 24 h, ZAAF3) 7R EFREME hBNQD,
A A R 12 A 002 AT LA T TBOR il 4% Yao 51V 1
& HEE BB RS AR K, SRR I A B
K#A B hBNQD. %7 4 IR A T % E 1w RS
K200 Chnk 12 h. AEE=EG, HEERET LG
W opH Z e, IFFEENT S IENT B85 2] hBNQD. 1%
TENCHERE BT KMGER M L EEA K
hBNQD, H7E— NEONIRAHI 24 N BHE3R1E 7 Hix
P, il hBNQD Ktk RN 32.3%,
TP U TR . Huo ZEMNE I IR A1 = 58
FIL R A 200 CR/KIER 15 h, 2] 7 HTH %
AW E5OEH DA hBNQD(E 6).

(a) B A (b) °

“f 0.2 om"

T26 28 30 32 34
Diameter/nm

0 100 200 300 400 500
Distance/nm

B 6 (a) hBNQD [¥) TEM({ KN HRTEM El{%). (b) hBNQD [}t
734 G 154 100 4~ hBNQD 3£13). (c) hBNQD fJ AFM [E{%751(d)
hBNQD 1] AFM G H i 25 1) v o 31 T 1)

Figure 6 (a) TEM of the hBNQD (inset, HRTEM image), (b) size dis-
tribution of BNQDs (obtained by counting about 100 BNQDs), (c) AFM
image of hBNQD and (d) height profiles along the line in the AFM image
of hBNQDM !
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Table 1 Different synthetic methods for low dimensional BN nanomaterials

B AT S5k SR RV EEE FEE R

hBN 44K F IR AT B hBN powder, NaOH/KOH, DI-H,0 180 C,2h, JmAbHf ~3 nm KK [21]
hBN 44K F IR AT B hBN powder, N,H,*H,0, IPA 260 C,12h, KT JGAbBE 1~3 nm >50% [34]
hBN 49K F TR hBN powder, IPA, LiCl 180 C,12h, £ /GAbr 1~3nm ~55% [20]
hBN 4Kt KA R NH,BF,, NaN;, C,H,S 280 ‘C, 150 MPa, 4 h Klum, BHZ50nm REL [38]
hBN &1 54 IR 2 hBNNS, DMF 140 C/200 C, % 24h SEYJJERE 2.5 nm WAL [44]
hBN &7 5 TR hBNNS, DMF 200 ‘C,24h, £ BhbH PHERE 2.62nm ~21.6% [45]
hBN &1 5 TR hBNNS, NaOH/KOH, DI-H,O 180 'C,24h, #AE 2h SFHEFE 3.3 nm ~1.8% [39]
hBN &7 BREE+ /K #g ey hBN powder, EA EREE 8 h, 7K# 250 C,24h FHIERE 4.83nm  KHEK [46]
hBN & £ IKFIE L, H;BO;, NH;*H,0 200 C,12h ER4 KIEK  [47]
hBN &1 5, KA R H;BO;, C;HeNg 200 C,15h YR 3 nm RIER [48]
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