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Development on Synthesis of Dendritic Mesoporous Silica Nanoparticles

BAO Yan'?, WU Yupeng'?, GAO Lu'
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Experimental Light Chemistry Engineering Education, Shaanxi University of Science and Technology, Xi'an 710021, China)

Abstract: Dendritic mesoporous silica nanoparticles are one of silicon-based mesoporous materials. This material is widely used in
various fields due to the special central radial mesoporous channel structure. This review represented recent development on dendritic
mesoporous silica nanoparticles, and described the dendritic mesoporous silica nanoparticles from chemical composition and
morphology structure. The existing synthetic methods of dendritic mesoporous silica nanoparticles were introduced. The major
factors of influencing the structure of dendritic mesoporous silica nanoparticles were mainly discussed. In addition, the future
development on dendritic mesoporous silica nanoparticles was also prospected.
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(b) Dendritic mesoporous silica nanoparticles
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Natural branches and dendritic mesoporous silica
nanoparticles

Fig. 1
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mesoporous silica nanoparticles.
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Fig.2 Classification of dendritic mesoporous silica nanoparticles according to their chemical composition
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SEM images of (a) Fe;O4 particles, (c) the nanoflowers and TEM images of (b) Fe;04 particles (d) the nanoflowers. (¢) synthetic mechanism of magnetic

core—shell Fe;04@dendritic mesoporous silica nanoparticles.
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Fig.4 SEM/TEM images and synthetic mechanism of magnetic core—shell Fe;O04@dendritic mesoporous silica nanoparticles
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Fig. 5 Schematic diagram of dendritic mesoporous silica nanoparticles prepared by surfactant-free method"*
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Fig. 6 Schematic diagram of the mechanism of dendritic mesoporous silica nanoparticles prepared by two-phase layering method
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Fig. 7 TEM (a—) and SEM (d—f) photos of dendritic mesoporous
silica nanoparticles: first generation (blue), second

generation (red) and third generation (orange) (461
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Fig. 9 SEM and TEM images of mesoporous silica nanoparticles prepared with (a, b) BTSE, (c, d) BTSB and (e, f) CTSE!®!
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Fig. 10 Effect of interface charge on the morphology of mesoporous silica nanoparticles'
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auxiliary template; (b—j) TEM images of dendritic mesoporous silica nanoparticles prepared with different auxiliary

templates®!)

Xia 2RI T Gl BSAR 7 FH B B A
FLEAARE R ITURL 25 A MR, R BRI R A B ASEAR
FITEEH], AT R RN, AR R A FL AT
(IFLAE A 2.6 nm 4K F] 10.6 nm. Liu P58 151 5
SDS Fl CTAB /R, & THEDIR, ZEHCHRAN
HZFEHDIR A FLEACREG KR, 2 B 4 BhASEAR 5
(17 FH B AR S M B IR A PR AR R FIURE 45 44 S
TE BRI G
3.3 FFLFIASE N

P FLAAIE FH AL TS BOBEAR 7], 2042 2 4 2]
PHES IR A& 2 KRIBCRIER, AR L
FURDH BAHER, AaSH5EKM4Y G TEROR
REMVIBLFRE, A RAFARB=EEH . BFRR
B, 9 FLAR A 8 B L A B AR IR A FL R A R
KR (5L KN AT B3I, 1 Kwon 2517k
LA 208 LBEAE 4 FLAR TR 3 BRA FLAE A R
gk R KA LI 42 . Ren 2SI A
FLA, RIS R = 3, LA REGK
BRI 4500 NG BURIR IR AS B R IR R 5
ER . Yamamoto %l i Moy AL 1,3,5-= %K
BRI 2 P s ) 1 A FLEE AR R ORL ) L
o Liu SR IS FL -+ =k & 3
PEREIR A FLA A RE G KRR I FLAR S0 18 K5 AN AR

th, R ILAIMH ESE T LR, HBIEA
B AR AL R B4 . Sun SN 3 5L 7
1,3,5-=H2K 5 P123 LA, KRIWECR LA
ARk K R ) FLAR B R N, R LA E
AR T LR
34 BFHEFE

R P FLIRE B SR 53 S22 1) 4 B IR A FL AR
REGER BRI, BT REIR K 2 A2 T FIA A+,
B I A BT AR, DRI 7] 9 A8 A
2R IR A FL A ARG K R T SR A A FL 45
Fo AN, ISR 28R R I A — e L ) O 2t
PSR . Dai Z5OTVE B AR E T
it FH 2 0] DAV 15 BOIR A LA RGO RI0RE (1) ~F- 35
LA, BEE LA =R, AR R
i, AR REG RN 1 R 45 I B3 K, BERCIR A
FLEAAREG R IR 1 F LA K, @ik 12 ATz . Chen
At LOST% T AU A0 ok MR T R O BB K B, ERCIR A AL
AL PRI ) FLAR T ATE 3~9 nm Va4
B
35 RMFHRISIT

TEVe R P A Fi ] 4% 798, SOSERS TE] S pH fE $i
P OB A N SRR TR BCIR A FL AL
REGR IR 1) G5 A 351 2 72 AR R o e I [ 5 4



. 2546 - CREFR Eh22 4D

J Chin Ceram Soc, 2022, 50(9): 2538-2550

2022 4F

SR RCIR A FL A RE DK IORL O RE AR 3 — L A
FLFLIE R N3 A% . U Bayal % VR BB
JS2I 8] (R 0, BEBOIR A FL AR R A K AORE (R A
SYAAEAE . Wang Z5PTVR LG S5SNI ) 42 K Ak
B IR AT AE TGS TR IR B ORFL A HERL, A
T B J S BRI/ SLAIR SRR FL R P A A
1A RRIR A FLERA IR ORI 13 P WAL

(a,€)0.2mL (b, ) 0.4mL

RRAL P OR IR TERE Lk E 1/ LI IR 2%

i, REAE RN ERIZIOR BB s g 17/ LI
LG FIIEIE Y, T 1K e 33 52 B S S I TR R 0 o
Shi VR ILAE K S LI ) 7T LS e 7K AR B v
WECRA LA RGBS &, He5IK
FLBAR BRI, TR XU 7 S 32 U0 A B BCIR 45
AR, HeFEHILEE .

200 nm
[

(c, g) 0.6 mL (d, h) 0.8 mL

Bl 12 ARFLIE TR & R & M RTECIR A FL A A REGK BRI Y TEM Ji Y fil FE-SEM i /17

Fig. 12 TEM and FE-SEM images of dendritic mesoporous silica nanoparticles prepared under different dosages of n-butanol(®”

() 0.3h

(¢)2h

(b)1h

_oadiihe,.

(d)5h

13 RIF] B R )RR A LA [ TEM i B

Fig. 13 TEM images of dendritic mesoporous silica under different reaction times
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Table 1 Influence of reaction conditions on dendritic mesoporous silica nanoparticles

Reaction conditions

Influence of reaction conditions on dendritic mesoporous silica nanoparticles

Reaction time

pH value

Stirring rates
rate will destroy the structure of particles

Reaction temperature

With the increase of reaction time, the particle size and its uniformity increases, but the porosity decreases
With the increase of pH value, the particle size decreases, the pore size decreases, but the organic component increases

With the increase of stirring rate, the particle size decreases, the pore size increases and the yield increases, but too high stirring

With the increase of reaction temperature, the pore size decreases and the yield increases
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