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Abstract: Crystal structure analysis and crystal orientation measurement are usually needed in
some scientific research. The macro-crystals of hundred micrometers can be measured using
X-ray diffractometer, while the micro-crystals of several nanometers should be analyzed by
transmission electron microscope. Firstly, the crystal structure of solid electrolyte is determined
based on collection and analysis of the three-dimensional X-ray diffraction data. Then, the two
techniques of single crystal X-ray diffractometer and transmission electron microscope are
combined specially to character the crystal growth orientation. Consequently the growth
orientation of solid electrolyte materials are accurately determined. Both large crystals at level

of micrometers and small crystals at level of nanometers show obviously axial growth along
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b-axis, suggesting the orientation is accurately measured by a combination of the two
characterization methods.

Keywords: Orientation measurement; single crystal X-ray diffractometer (XRD); transmission

electron microscope (TEM); Nanocrystalline

6 A M AR T B B 90 52 2 AR 2 B T b A B 2K 0 1 R S
B, T TENVE AN, V%W 55K HORRNT TR X S0 2% S T Bk sE
U3, RN, T SR S RO A, SRR R SR, . e
DLR A BRI E B A SR, WSS RIET ZHEERMAT & AREI0NE, 1t
SO X AT T B TSV AT T B,

o, XS R TS T B e P AT SR T 2, XS ATk o T S R
R L CUR U SR R O, FEBRR R, A TR A X AT 4T
R TT LU E . B, THEB I 5 2N A T P B G 5 ) . R B2 O DU
S FR 0285 T, TSI KA B 1 e DU I £ 5 E6 BB Eulerian) 5 1  Kappa)
TR Z, BRI v e 0 A REJUTER) 3 ys &0 o SAE CEIJL
(PR ZD (IBEL B BT - 48 0T T ALIR 0 1B Skt AT B, 35 20
I b1 X SR 38 P T 0 TS B, A b3 S, ) DA R 47 LR T
11, R PR 4 45 2 5 DO 00 445 10 56 5 X S5 20 S ST M AT PR O 0 52
.

(LR 20 5 X 2 7 S 5 7 7 P2 g — = BCR B b RS i s 6 T 8 40
Koo TR, TR i AT 5 T BT AR 5 MO AT AT M 10120, i R 5 5
T A, T DADRIURE BB L S 1 1 3 EL T 5 S IIURE o A T TS 0
ST o T 5 05 BN LA P SR 2 R M R S AT £ 8, 5 X 2 0 B A )
TR, DR LT TS B G AT U1 2 AT 4 14 T {10,

AT 5 A — W B AR S 50 2, HEAT T R X £ R P T4
SR T AT TP BOARER . LT X ST T T BT L BR3P 4, o 5
XS5 RS OO 5 P F S0 0 B A0 7 T K 2 WL 5 P TR 6 L 03K/ 1
OB L, 5 AR R 2 e R R R L, A P AT i 1 3
el T A .

1 AR

1.1 B 550

SZX16 RUAAML W45 Rigaku XtaLAB Synergy 7 5 i X ST 5% ; Tecnai G2 F20
T3 S ML A

i E BB S AR S I R SO A T RS B 2 AR I AR, KO


https://www.baidu.com/link?url=NKewkfLpy4FAhrP4mMdz9IrT-RIwFBV98eHNpjzkwgMd5EDXg4pP0ytBvUgVDc5i&wd=&eqid=b6c094bd00067536000000036405a7cd

WF: -FREEWNE (HPND FIMULEE (Znlz) 435l N Adamas FiT Aladdin 193 . fE7RRAF&
Fa, KK Znlo B HPN 4% T 5 BE /R FLIR A, TEJLRJE MBIk, R 3RA5 KT 2 A 4
R0, AR R IR R HOIRIERS , 1 PORRE SR 2 LR R A R R A LR G
AT AR S5 R T B AR R
1.2 B TR

KRB XA IR SZX16 BYUAARML 2 i EdbAT o b A 45 140 RO A A a6 R
r R B SG 7E Rigaku XtaLAB Synergy 7 gy X SF 2R A7 _bdt4T, 56 #2 {5
100K MEIRARY" . 44k FhARRIG7E Tecnai G2 F20 ALUE T i 7 B HEAT, 9K AR IR A
R SR IEAH FH (142 gatan 626 YR FE L FE, 7EAFERAELRY R 5E k.
1.3 AW Tk

K FH B X SR ATSMX (Single crystal X-ray diffractometer) 43 H7 il & 4 i 1) A4k 45
1, FIH CAP BFIL I =4k X SFEATHHd, FIH Olex2 BAFKE1E, K15 Mk ) A& &5
o FETAZMRGER, KSR B X S AT I AT d R tR s 9 A K I g i o )
FHiE 5 H T S 44 (transmission electron microscope, TEM) #E47 4Rk S A7 i) 7 3 W0 52 B2 i
DX HLF- AT S, a0 BT R R K AR PR DX R AT A, R E AR SR AR K LA
2 AR5
2.1 BB RAEUE

HRAEEIRAM T, R AR RS HAT 1 AR R BSOS, RIR 2 KK &
PORERIERS, S0 BB AR B ) AR AR E, W] 1 Fros, B 1 ) R A R A i s A
HUHA IR AL S0 i 2 B T3S

1 mREHAENERA

Figure 1 Stereomicroscope photograph of the crystal
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4 a=12.1315(6)A, b=11.1994(6)A, c=15.4996(9)A, «=90°, B=90.301(2)°, y=90°.
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Tablel Crystallographic Data of zinc solid state electrolyte

Chemical formula Znlz(C3HsNO)1 5
Formula weight 425.78
Temperature/K 100
Crystal system monoclinic

Space group P2i/c
a(A) 12.1315(6)
b (A) 11.1994(6)
c(A) 15.4996(9)
o (9 90
B () 90.301(2)
v(9 90
Volume (A3) 2105.8(2)
z 4
Density p (g/cm?) 2.676
Absorp coeff u (mm) 8.150
F(000) 1532.0

3724 [Rin=0.0457,
Rsigma:O.OZQO]
Goodness-of-fit on F? 1.173

Final R indexes [I >
26(h)]
Final R indexes (all data) R31=0.0523, wR>=0.1168
Largest diff. Peak and
hole (e A®)
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Figure 2 Pop-up interface of axial experiment
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Figure 3 The measurement of crystal orientation by single X-ray diffractometer. (a) the crystal photos

taken by the instrument telescope; (b) the x, y, z three directions fixed axis of the diffractometer and the
position of LOOP.
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Figure 4 Morphology of crystal by cryo-TEM
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Figure5 TEM morphology of crystal at room temperature (a) and its corresponding selected area

electron diffraction pattern (b).
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