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X-ray Diffraction and Raman Spectrum of Realgar Nanoparticles Processed
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(School of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065, China)

[ Abstract ] Objective: To analyze X-ray diffraction ( XRD ) and Raman spectrum of Realgar
nanoparticles processed (NRPP), and compare the differences of crystal structures before and after processing.
Method;: XRD and Raman spectrum were applied to measure the phase composition and shape of crystal structures
of 6 batches of Realgar, 6 batches of water processed Realgar and 6 batches of NRPP. Result: XRD analysis
showed that Realgar and water processed Realgar were B-As,S,; NRPP1, NRPP5 and NRPP6 batches were
B-As,S,; while NRPP2, NRPP3 and NRPP4 batches were the mixture of 8-As,S, and a-AsS. Raman spectroscopy
analysis indicated that the strong characteristic Raman peaks appeared at the wave number locations of 360-362,
342-344, 185-187, and 164-166 cm ' for Realgar, water processed Realgar and NRPP. Conclusion: Combined
X-ray diffraction with Raman spectrum can better reflect the characteristic absorption peak of NRPP and can be
applied for the identification and analysis of NRPP. There is no change on the crystal structure of Realgar normally
processed by water, but the structure is changed by nano-acid water processing.
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Table 1 Descriptions of samples
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Table 2 Methods to prepare samples
JE 1 L DRES
MEE AR (SP)  HEEORRE L 200 H i, 754 AR & TR
ME B K 6 A T B8 2 5t A N K AT FRAR Bk Ak SR AT R 0 bR RN, DL R bR Ty ik Ak SR AT, AR 10 9K,
(SF) B YR, T 12 h (502 W, IR 45 C E A T AR IERK R
g4 ok M B R T 2 2R T SR T 8 BB R S U6 ) 4 20 R M 3, S AR 7E 1507 ~ 160. 6 nmo 49K AfE 2N 5% R PR UEAT BRK K, Uk,
K ®AE (NRPP) K PEZ AP, 45 C B2 T P EPDRARTE 133.3 ~ 1379 nm, A5 40 KM B R K K A
2 HESHR FUHE O 5, F 5,08 JE/min, 26 5 B %

2.1 XRD Hi%

2.1.1 XRD E3& R 356 it SP,6 4t SF,6
It NRPP Sh3t 18 Hib ke 1 &, BT AR ARy [ A
H RS, A G Cu B8 Ka 5F 42, Ni 708
P , XA TAEf IR 40 kV, B 40 mA, J% 4k
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SP ) XRD &3 £ 45 K ¥4 0 B — Wy AH , X LY PDF
KR 5 N 720686, 45 i B9 i 44 FR N Pararealgar,
syn 23 As,S, 56 it SF B9 XRD [ 1 Jy i
— ¥ M, PDF K | 5 S 720686, ¥ it 44 Fk K
Pararealgar, syn, % 2, & As,S,; NRPP #f NRPPI,
NRPP5 ,NRPP6 it ¥k XRD [ % 3k 8 — ¥ #H , PDF
K A5 K 720686, W) i 44 #x &y Pararealgar, syn, {k
#3024 As,S,,NRPP2 ,NRPP3,NRPP4 itk XRD K

T PR A ) AR AL B, As, S, FIAsS, 43 5l X B Y PDF
K B 5 b 72-0686 F1 41-1494, ¥ i & R M
Pararealgar, syn Fll Realgar, %5 5 0L % 3., % H
Origin 8. 0 F 44X} 18 Ht Ak & #F 5 19 XRD Bdfs £ 17
Ab B eI AR X g RE R A 12 A LA AR
AT U ) BOHE WL 4o SR 2 TR ) 18 At BT
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Table 3 Samples of realgar XRD spectrum retrieval results
£ RS Th5H & 4 Fr e %> TS Aty B e
SP1 72-0686 Pararealgar, syn As,S, SF6 72-0686 Pararealgar, syn As, S,
SP2 72-0686 Pararealgar, syn As, S, NRPP1 72-0686 Pararealgar, syn As, S,
Sp3 720686 Pararealgar, syn As,S, NRPP2 72-0686 Pararealgar, syn As,S,
SP4 72-0686 Pararealgar, syn As,S, 41-1494 Realgar AsS
SP5 72-0686 Pararealgar, syn As, S, NRPP3 72-0686 Pararealgar, syn As,S,
SP6 72-0686 Pararealgar, syn As,S, 41-1494 Realgar AsS
SF1 72-0686 Pararealgar, syn As, S, NRPP4 72-0686 Pararealgar, syn As, S,
SF2 72-0686 Pararealgar, syn As,S, 41-1494 Realgar AsS
SF3 72-0686 Pararealgar, syn As, S, NRPP5 72-0686 Pararealgar, syn As, S,
SF4 72-0686 Pararealgar, syn As, S, NRPP6 72-0686 Pararealgar, syn As, S,
SF5 72-0686 Pararealgar, syn As,S,
F4 EEHDXRD BiEhEHHEE(])
Table 4 Common peaks informations of XRD common spectrum of Realgar(1/1,) %
s d SP1 SP2  Sp3 SP4 SP5 SP6 SF1  SF2 SF3 SF4 SF5 SF6 NRPP1 NRPP2 NRPP3 NRPP4 NRPP5 NRPP6
1 6.7 10.1 10.9 10.5 12.7 11.5 13.4 9.9 10.4 10.5 9.1 11.7 10.9 18.3 15.5 19.8 18.7 19.9 20.9
2 5.7 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
3 3.1 31.3 287 281 331 256 29.2 26.9 27.4 29.7 24.1 28.3 25.8 33.9 25.9 40.5 27.6 11.2 21.3
4 3.0 33.2 357 39.2 45.4 44.3 42.6 35.9 33.5 351 30.7 46.6 43.7 59.4 36.7 43.7 61.9 33.3 553
5 2.8 489 57.1 55.6 60.9 63.1 63.6 51.8 56.2 50.3 51.6 62.1 51.8 39.7 46.7 35.3 28.1 40.8 34.3
6 2.7 5.3 3.8 1.6 59 47 37 3.9 4.1 3.8 4.6 5.2 4.4 21.8 11.9 20.9 18.5 6.5 11.1
7 2.5 17.4 145 14.1 21.1 13.4 2.1 16.4 16.1 15.1 14.7 159 1.7 3.1 6.5 7.8 4.9 5.9 4.1
8§ 2.3 154 12.9 14.1 16.4 11.7 16.6 13.6 13.4 13.8 10.3 13.2 12.5 6.8 8.1 5.2 7.3 6.5 6.8
9 2.2 4.9 159 6.5 88 6.6 7.6 59 141 6.2 6.9 7.7 7.3 11.8 11.9 16.3 12.1 9.7 12.7
10 2.1 9.3 7.7 7.1 10.3 10.7 8.3 8.9 8.2 6.2 7.5 8.6 9.1 9.7 6.5 8.4 10.1 6.8 9.4
11 1.8 5.8 1.7 4.7 1.5 1.6 5.4 1.5 1.3 4.6 1.4 6.5 4.1 7.3 5.5 6.1 4.5 5.4 5.8
12 1.6 1.3 1.5 2.3 2.1 2.8 2.2 1.5 .8 1.7 1.2 2.2 1.6 8.3 9.5 8.4 5.7 5.2 6.1
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Bl 1 6#tiEH %R XRD EHHFAEIE

Fig.1 XRD common spectrum of 6 batches of crude Realgar
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B2 6 #tEEK M XRD L HHFEIE
Fig. 2

XRD common spectrum of 6 batches of Realgar

water processed
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B3 6 fitaRiEERK M XRD EFHFELE
Fig.3 XRD common spectrum of 6 batches of NRPP
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400 ~ 100 em ™' LT % 300 mV, #OEEE 30% ,
4 B [ 900 ms, Mk A 3 k. K% R
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W, R OPUS 5.0 3443 #1023 BT 45 2R R, HfE v
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PR, BT A A W S ) A AT I i K TR Y
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BT RCh W S A W AT U 4 A R R K TR Y
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Table 5  Similarity comparison of same batch of processed and

crude Realgar sample

432K R AHARLBE AH G ZR AL

KR/ A SF1 0.999 5 0.999 2
SF2 0.999 9 0.999 8

SF3 0.999 6 0.999 4

SF4 0.997 2 0.997 0

SF5 0.999 7 0.999 5

SF6 0.998 9 0.998 3

9 Kl R UK TR/ AR NRPPI 0.989 8 0.980 6

NRPP2 0.997 0 0.994 6
NRPP3 0.989 9 0.9815
NRPP4 0.985 4 0.973 2
NRPP5 0.992 6 0.988 2

NRPP6 0.989 6 0.981 4

f7E BT B W R Wi o 6 it SPL6 it SF A
6 41t NRPP {47 2 5 3% e Wi 0 55 SRR 41 18 /Y e 3 437
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5, WA 4
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Table 6 Raman data of Realgar
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Fig.4 Comparison among Raman spectrum from samples of Realgar
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