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Rapid Identification of Alumen, Calcined Alumen and Their Counterfeits

Based on XRD, NIR and Raman Spectroscopy
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[ Abstract ] Objective; To analyze and identify Alumen, calcined Alumen and their counterfeits by using
X-Ray diffraction (XRD), Near Infrared (NIR) and Raman spectroscopy technique. Method: Nine batches of
Alumen and 5 batches of calcined Alumen were purchased from the market, and another 2 batches of calcined
Alumen were prepared by ourselves. Their XRD, NIR and Raman spectra were collected, and their spectral
characteristics and differences were analyzed. Result; There were significant differences between Alumen and its
counterfeit Ammonium alum in XRD, NIR and Raman spectra. In XRD patterns, Ammonium alum had a peak at

14.56°, while Alumen had no such peak. In NIR spectra, Ammonium alum had a characteristic peak at 4 650
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em ™', while Alumen had no such peak. In Raman spectra, the strongest peak of Alumen at 990 c¢m ~'was split to
produce a moderate intensity peak at 974 em ~' | while Ammonium alum had no such peak at 974 ¢cm ~'. The above

differences could be used for the rapid identification of Alumen and its counterfeit Ammonium alum. Besides,
calcined Alumen had 9 characteristic peaks (26 =11. 18°, 21. 88°, 24.58°, 31.42°, 33.76°, 38.25°, 39.94°,
50. 24°and 50. 99°) in XRD patterns and 2 absorption peaks (7 000 cm "' and 5 150 ¢cm ~') in NIR spectra, which
could be used as the characteristic peaksto identify the calcined Alumen and its counterfeit. Conclusion: XRD,
NIR and Raman spectral characteristicscould be used for the rapid identification of Alumen, calcined Alumen and

their counterfeits. NIR combined with Raman spectra could provide a rapid and accurate method for the quality

control and rapid identification of Alumen and its processed products.
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Fig.1 XRD patterns of S1-S11
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Fig.2 XRD patterns of calcined Alumen

2.2 NIR 3 R4 Ko i

2.2.1 NIR GIERE B EIFL 60 H i, 4>
SIS g B TR S AR, SR TR 3 3K 18 s S ) 4k
XA 204, Stk A E oy 4 000 ~
12 000 em ™", 1 $§ W B 64 Wk, U #R 4 HE RN
8 em ™' AEANRE S T I 3 K, BOE B R REE X
B il B 23 BT 63

2.2.2 B NIR 634081 S1 ~SI11 (# NIR Sti%
UL 3, HEATAL, SOKERER SR AR S10 A1 /K B R 41
B ST S B A 43 A0 8] B9 R¢AE , — 35 #4789 000 ~
8 000 em ™' A4 5 1 55 A WL Wi e, 72 6 740 em ™' [iHIE AT
/NI FE S 040 em A 1 P AESR IS GG Ry 45 K
MRFAEIRE 3% 222 S R AR « & /K Wil R R B 7E
4650 cm T AbAE 1 N5 KIE 5 040 em TR EE A 24 1Y
W AT U, T 5 7K B TR R B G e, I 0 Pl B AR P
ST N-H BER s A2 B R ST~ 89
R S 1 5 & K 6 B8 45 B0 O 1% R 1R A [\, G
4 650 cm "' Ab Wi, AL AE S NIR A5 AE 5 5K i
R 40 B AR ), 76 4 650 em ™' 4b HA R 0, 1] LI

- 73 .



23 H5 19
2017 410 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23, No. 19
Oct. ,2017

4 650 cm A Ay 8 I 1 i 1 RN B L A RS AE 0

5040

12 000 10 000 8000 6000 4000

v/cm!
B3 HB#l#&FERE NIRgE
Fig.3 NIR spectra of S1-S11

2.2.3 AHOLNIR 63 by ASBLAE S S12 ~S18 1Y
NIR S i 0L [ 4, 0f O GE & S12 U AE7 000 em ™' Al
5150 cm ™ Ab HY B 2 AN 5Ok P 27 A WM U i S13
166 450 em ' HUEE 1 404, 7E4 998, 4 890, 4 757,
4 635 cm ' HHL 4 AW X 4 A4S I RIS B R
JEREI, TR A %5 531 TE Aty AL R e WYL o ) AR
fEUE, T S14 5 S13 254, 766 450 cm b A 1 5
g, FES5 004 em A 1 W R 4B H I, #E4 747
em ' F14 636 em T PRI, fh 5 S15 ~ S18 5 IE
a0 NIR Sl HoAa B 22 5 th B 1 IE S A 1Y
4602 cm ', H S16 ~S18 767 184 em ' HEL T IE
A A I 4R U | I i S B A G R AT % i 0 NIR
AT A RS XRD Yy AH i A 45 RAHFT o

S14

12 000 10 000 8 000 6 000 4000
v/cm!

B4 TGS NIR ik
Fig.4 NIR spectra of calcined Alumen

2.2.4  HEUMH R AT AL AR L B S10
FEALE B, 20 4 Oy, o0 i BT 4R P KR S
S10-1 ~S10-4. & W4k [A] IF 6T 4 47 il 40 i,
BETT R 2 1T I P AR A il 30 20 YA B (I B A i B
2985 C) , By S10-1;Bbe 2 b b 42 8 WAL I (1t
A R R 29 110 °C) , BUHY S10-25 #be 2= ik Jm
SCHR A3 & AR M F CIHC PR AR it 3l JBE 2 135 °C) , B
S10-3 3 e 2 AL Je 3 58 4 T M Ik (O I e o) 56 4,
FEAIREEZY 180 °C) Iy S10-4. & 4B A A X
G RAEITLLANE T, WIS, A LB BE 15 B4k
.74 .

Bl A2 b NIR Ot 3% 45 fiE 22 Ak B 18, £ 2R B AE,
AR R A R R TR DG S AR RS B i
WS o RS L AES 100 em ' BRFUT A 7K 06 B 3 U
il R T ) IR WA i R 3 583, U AR %) X R A 0
AR Wi N5 040 em ' ZEFE ES5 150 em ' [F] B
6 755 cm "' 4b B REAE W IR AE A T L B R B T A B &
7 000 em 'S b iU ] g NIR FEAEAE 16 AT Sy
JE BB T LA ] ek AR A e MR R 4 B e B OE
Hen o

S10
51505040/S10-1
6 755 { ~//810-2

11 000 9 000 7 000 5000
v/cm!
B 5 Bl EiE NIR i

Fig.5 NIR spectra of Alumen in the process of calcination
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Fig.8 Raman spectra of calcined Alumen
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