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Abstract; Synthesis and control strategy of colloidal nanocrystals are mainly concerned with dynamic
factors. Generally, theory of nucleation of liquid phase colloids and crystal growth are considered.
Firstly, the strategies on colloidal nanocrystalline synthesis and morphology control at the stage of
nucleation, growth and ripening were reviewed in this paper. Secondly, selective-adsorption
mechanism, effective-monomer mechanism and oriented-attachment mechanisms were briefly
introduced for the phenomena that can not be explained by classical crystal growth theory. It was also
introduced briefly the joint action of some new mechanisms or multiple mechanisms on synthesis of
nano-materials in recent years. Finally, perspectives on future development of nanocrystalline
synthesis and morphology control were presented. It is believed that quantitative and precise
structural control is of great importance and will be a huge challenge and development trend in
nanocrystalline synthesis and morphology control.
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[Fi) P A K IR o Sy I B AR AU A% BT 5 o IR 1) BB
1 FAZ AR 25 50 o B0 B B0 [7] ) o 48 K FIURE 8 A%
2 Ja R A S T FE AR R Bl e AR AR S AR R &k I
IVRB R R TS BN 7e 75 1 N

TR AL R A 0N U A2 AT D e 2
JOF VR PR R R L B 0N 3R T RE R SR . R R VA
T A0 ATl A7 e R ke S B, — T s T DA g R i
I R0 oI A L s I )T G AR R W, B T
R I R 8 e o 5 52 4 I I BN 5 AR AT D AE AR I S
W BRI A v 22 S b T ) T R L
AET R IETEAZ . X Fh 7 1 0] LR R A BCE 4 B
IV - VI 2 ARG KB T, PdSe 92K &y . 36 A 543 8
B SRR T 2L 4 R A A% 5T S A 9K
KL F% . B, Guo 527 7E A 41K Culn(Se, S), )
1o TR A TR R A O R R T A A R B
VES VR o S Ao e R B R R 3 R R A Y ST %
LI A R S AR PR — B RAIE 17 W) 1Y B M
T 987N 2 T R B [ 80 5t T ) ke g mT A 2o VR n A 3 Y
eI PEFDR WOAE, Bilan, sK ER AR RS T I
FEHNE M T b 3 = B RS (DTAC) | ) 4F
4R K A (CNO) TE KR F v iy 43 B, IR T R e
k& T RAB(PLA) /CNC Yk E A MK, 4t
DTAC 43 5, CNC (1 A R A RUFEAL, H 5 PLA &9
AAZSVERG 5 L J3 BIOVE 5 i o Ol SR A T R I A
1 AR VR TS B 43 mCNC #4574 43 #F PLA
mCNC 84 PLA 45 i $2 1 i % A7 5, 2 i PLA 1 55
A SAZ o (75 A5 Bt B0 25 ot B R v o 3 S S e i
(i) A THGGHTE R 2 — L 2R AR /0N Y R JBE A 44 0K ik %
177 X
1.2 ERKHMERE

Tl F A AR BB E2 AR /DS 1 99 K JOREAE Sy



FAsE S

I A 8 K ity A T 54 o 5 s % LB 25

Av R AT IS 14 A K A B e B 1 A S A0
YHARRL T, XN % AT DAk G R B B s TR] A K S 3
(7= i RS R — . i, Lim 2500 ) F Pd #h 7 2
il A A A AR B T — R AR PP g K 0k L
HAT 0025 05 Tk A AL I8 5 CORR) T B Ol I8 T 4
PRI R SR 250 CRaF8 B0 D . AN Zhao %6 4 18
TR R A A fec MG K E R
9 nmffy Ru /NG K G A& A B0Z AR G B 7E T
A 4.5 nm [ Rh 57 75 R 72 i 2 FH A% A Ru Ji
TR EEK, EMFANSHERSRE S, Ru 74
WIE G fec ff A%, X 5 R Ru 1% 58 19 75 J7 % HE F1
Chep) R—FE ., BB R HA /AR 2 5
AI{111) b iml . BEAE 400 C A G T Ru /T 7R 44
KIE) . MR AL AT L 1% Ru /A R 40 K b 7k H
A & F hep-Ru 9Kk 4. 4 £ OER 1R, 228 Ru
{111} & 10 HLAT B Rud100 ) & 17 8 i 1) OER #:fg. %
SSCHR AR TE A A S e T R AR S P Y R 4 IR 4 oK
TR R TR I

5 T 9 M R0 T 2R K B BE A 4 o 32 AR B AE X T
R 3 TR A K G A R DA B A TR B AR KT
FEIX ARG OL T 2 T8 1% M 700 R B S 70 78 R A4
F o T 5T 28 1) 2 A Ry 35 5 43 100380 K B3 At v 70 2 v
TS A 7 TR A TR R R S 6T AR K o R A A
FEU0L I, AT N T 4 B AN K 4 A TR 8
A5 B B R AR 2R K R 1) BRTE 1) 10 ST
J7 b R AR T AR AR AR BRE TR AR L S b Al
A Re R N | DT = R RS DA e o o B TR N BRI
R4 py S N N T O A P =S X e D S
R TR B o T (9 % T 6 P DOk I S K X S SR T
TP A A 6 2R 20 Tk 6 o8 iRl (PVP) | & i (EG) 5§
G IXFE RGNS A K AR AN TR i T AR R R
BERLIF L BT IS 1 S 1) AR KT AR T AEBRIE 2540 it 1
M.
1.3 #HAITEAES

15 G5 (A P27 15 2 R 4 i AS T) 1) e A 4 oK
KA . S LBEE o, SRR Bl b R KOk
AR DI /R T O AR k2 BT I Y Ostwald
AL FE B IR B ) & R AR I I D . FE RN T T
AT — [ S T AR A AE A A5 RS B Ak A
FIE B R 1 R S [ o 3 o V5 V) B AR O T IR A%
S0 DRI R R R I 3 AR 2 e T RN R
A R R 25 K RSE I iR AR, R —“E
T4 T e B L G0 SR T DA o 0 e A Y RO ST o G R 2R
AEZERY B AT 3k B4R SR SR . B 2
iR 4 BORRI 2R T Ostwald 234020 8 L 45 ) AR K

TR A Bl A F A5 0 B BR AR SE RS L X T — A
L5H L S AR O ] S 90 IR TR 19 — S A BRI K it 2R
AR dhy R Y DY S A AR AR T A B B L AR T PG
AL B8 20 K i BTN Dy it L /0N i HL A SiE K S A )
(100 b HYFE B0 T AT LAREZE A LB X AL T T — 4
BAsBR. A T8 AR A A AR AL B ] A —
Fift— 25 5 A I R T A B R o i R B S R S
A2 TEM B8R BT RLGIE 52 72 45 0 7 Je 78 A 2K
T IR B M W0 R TR LY - B T Ostwald 2B A5
FETHT 1AL B R PR BT R W51 2 B /0 it R AT
TEAZ T A5 o 2 BRI R it DA I o A 14 3 B 2R A
BN B AN A — 1 DB S 208 U 3 as O
g5k, AN SRIEIS 255 T LA b BTk B X LR 5 5% 5% R
P E L 13 - Ostwald #4 Al ol DUE J8CE 2 2% 1928 4
FE5 44

,,,,,

a4

~~~~~

K2 4 FARTERM Ostwald BALTE BN 2SO
L4 4 7R T P e
Fig. 2 Schematic illustration of four different schemes of
Ostwald ripening in generation of interior spaces for

inorganic nanostructures?3J

2 EREK R SR = S AR

555 i M2 v 1) Gibbs-Curie- Wulff B3¢ il F
T A AT S0 10 P 5 12 B8 A A b AR 1 T 0 B T
{4 H A% A T A AR DG 2 1T RE S O A L Al AR 22 0 L 2
HIE —FE T TE R RGN K & 1 T 0 4 o e Ak Ak i R L
ZMGTCRMERE . B 2 E T4 T e P AILEE
AR AL | B 1) i 2 ML P A P R A R I AR 4 K
A S 4 il o



26 MR

2020 4 5 A

2.1 EHERMYIE

T PR B G WO AR B — /Ny X R A
TR R W BEE . DA A 22 W B Dt 5/ 43 - (i COL )
) 4 J8 AR BT 2 1 23 Ok B B AR AR RS )
. Harris™ 8 T —Fh EBRIR B9 Pt 90K &, 24 B 8%
FERUE R Hy S AEFE ) Hoy wp i 38 A6 o 7 07 i o 72
HAERE H,S (IR EE A, {100} & 1 5 5% A0 45 & BE D
B RT(100) S b (111 fh i oE 5 TR . T
WA E B — A A R 2 B R . A
S CO B i 28 A8 i 4R 4 8 Sk Bk & 9 Clin W
(CO)y»Mo(CO)y,CO (COIOZERT AR CO B EsIm
FITE 4 4 J8 98 K B AL I A B Hh B R i 32 e am e
TS A AR A A R IR AE X RE S T L R A A
P op a] DL 4 R B CO N4y F sl i CO 5
VI 2 4x @ 3R 0 AT DL [ M 45 5 a3k B BE g CO AT LA
B RCAN ) 5 T8 RN . S B0E R B IE X AR AE X
—UBEIX b AR AR A B R R A X R
W BF 49 BEL Lk 1 ot A AR R S LT A R i R T A . TR
3 CO i I W BEE 457 2 b 1A 2 T 3K 486 3 T 49 32
PerE R AL . (HAR4E A  AEAETE R SRR F
LK Y F T ] LU fE CO &AL CO, .1 A2 B Y
CO, B2 Ty ik — R H i b .

FE W o 33X o Ak 2 W B 8 2 TRT 3 i %o 494 2K i TE
WA B EZ AL 38R R Y B X A
TR R 45 G B8 T #1AS [a) o 33 O 1) 7 19 3 i m] LA 250 BEL
LE AR S ot TR AR AR ol 428 1) A (] s TET 1740 A X0 2 ThT BRI
AT RE . A A T T A A A SR . 3 s 50 AT DA ek
AN TR ) AR R 27 2R T E REHE S L AT AR B AT Y
FEXF AR A A, i, 3R 2 A ik o6 i (PVP) J2 — i
REWEumn. B 75 Ag 5 Pd /9 {100} TH 25
G B Y A R R AR B A I 33 A I ) e 1 3
Uit » 23 9K Bl 42 8 JEL U B At S L B A
A {111 FI{100 ) T8 AT DA ZE 1k B o i AR A B 43 )8 i
TR 2 ) M b R B 55 B A 0 (111 ) 1, Bk SR
4 BIEFaTB 111 S mrilg, SEE K
[ {100 ) T8 F1 44 K ¥ B3 440 oK 48 19 T2 . an 18l 3 fr s .
e P 3 i 790 ke 45 1 44 K i ) T B0 48 IA O at — b AR Bh
1505 O B I G Ak A W R B T B i ) B
S S TH Y S T OH BE T S S 5 T AR B B ) A b
HAHAM.

2.2 BFHBEGME

ST L S s R A Y R R R 4 4 K
a B, UK RIE SRR B AT R S A K. i
IR LR K A XRS5 ) B OCE 2E AERKad
T v BV B 1Y) R AR SR AL AN ] A7

3 HATLIE B 1 Ag HKRZ M AR KR 7 B
(OPVP FBF T 2R i Ag 9 K0T 1] 49 K B8 A AL 5
(b)Y PVP SlALAE 5 30 Ag J5UT 1] 29 K B2 A W i 47 1K

Fig.3 Schematic illustration of the mechanism for the

growth of silver nanowires with pentagonal
cross sectionst3]
(a)evolution of a nanorod from a multiply twinned nanoparticle
(MTP) of silver under the confinement of five twin planes and
with the assistance of PVP; (b)diffusion of silver atoms toward
the two ends of a nanorod with the side surfaces completely

passivated by PVP
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