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Fig. 1 Practical measured X-ray diffraction spectra of heroin and opium, and X-ray diffraction

standard spectrum of pure heroin
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Table 1 Parameters of standard diffraction peaks of pure heroin
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Fig.2 Practically measured Fourier infrared absorption spectra of heroin and opium
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Table 2 Phonon combinations of Fourier infrared absorption peaks of heroin
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W avenumber/cm

Peak energy/ev

Phonon combination

469 0. 0583 LO+ TA;

525 0. 0652 TO+ TA

574 0.0713 TO:+ TA

598 0.0743 LO+ LA

782 0. 0971 210

836 0. 1038 TO+ LO

874 0. 1086 TO:+ LO

911 0. 1132 TO+ LO+ TA,

971 0. 1206 TO24 LO+ TA,

1051 0. 1305 TO+ TO2+ TA:

1130 0. 1401 TO+ TO2+ TAi+ TA:

1156 0. 1433 TO:+ TO2+ 2T A

1177 0. 1459 2T 02+ TA 1+ TA2

1245 0. 1546 2T01+ LO

1370 0. 1702 2T 0:+ LO

1462 0. 1816 TO+ TO2+ LO+ TA2

1625 0.2018 TO+ TO2# LO+ LA+ TA,

1733 0.2152 TO+ TO2# LO+ LA+ TAi+ TA>
2331 0. 2890 2(TO+ TO2+ 2T A2)

2357 0.2923 2(2T 02+ TA 1+ TA2)

2850 0. 3534 2(TO+ TO2+ LO+ TA))

2922 0.3623 2(TO+ TO2+ LO+ TA2)

3423 0.4251 2(TO 1+ TO2+ LO+ LA+ TA;+ TA:)
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Fundamental phonon wavenumbers/cm

Fundamental phonon energies/eV

LA= 0.0257,

LO=301.  TO.= 447,
LA= 207. TA.= 78,
LO= 0.0486, TO:= 0.0555, TO2= 0. 0616,
TAi= 0.0097, T A= 0.0134

TO2= 496,
TA:= 108
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Table 3 Phonon combinations of Brillouin and Raman scattering shift peaks of heroin

Raman shift/em”

Peak energy/eV

Phonon combination

78 0. 0097 TA:
116 0.0144 TA:
159 0. 0197 2T A
182 0. 0226 TA+ TA>
191 0. 0237 LA
212 0. 0263 2T A»
249 0. 0309 3T A
267 0.0331 2TA 1+ TA:
289 0. 0358 LA+ TA:
323 0. 0401 LA+ TA:
336 0.0417 3T A
354 0. 0439 LA+ 2T A
448 0. 0556 TO
553 0. 0686 TO+ TA:
630 0. 0781 TO+ TA+ TA:
787 0. 0976 2L0
909 0.1127 TO+ LO+ TA,
1060 0.1314 TOi+ TO2+ TA:
1283 0. 1591 2T0:+ LO
1350 0. 1674 2T 0=+ LO
1436 0.1781 TOi+ TO2+ LO+ TA:
1632 0. 2024 TO+ TO2+4 LO+ LA+ TA,
2945 0. 3652 2(TO+ TO2+ LO)+ LA+ TA,
2978 0. 3693 2(TO+ TO:24+ LO)+ LA+ TA:
3032 0. 3760 20T0:+ TO2+ LO)+ LA+ 2T A

Fundamental phonon wavenumbers/em”

LO= 391,
LA= 207,

TO = 447,
TAi= 78,

TO:= 496,
TA:= 108

Fundamental phonon energies/eV

LO= 0.0486, TO:= 0.0555, TO:= 0.0616,
LA= 0.0257, TA:= 0.0097, TA.= 0.0134
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Fig. 3 Practical measured Brillouin scattering spectrum of heroin
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Fig. 4 Practical measured Raman scattering spectrum of heroin
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Laser Raman Scattering Spectrum of Heroin

Hu Xuzhou Hu Xiaochun

(Department of Material, Yunnan University, Kunming 650091)
Tan Honglin  Zhao Jintao
(Department of Material, Yunnan Polytechnic University, Kunming 650051)

Abstract In this paper, the practical measured X-ray diffraction, Fourier infrared
absorption and laser Raman scattering spectra of heroin have been given. From the
X-ray diffraction spectrum, it is found that the heroin belongs to the orthorhombic
crystal system. and the basic vectors of the primitive cell are a= 8. 003, b= 14. 373,
e= 16.092X 10" " m. Based on the infrared absorption spectrum, the fundamental
phonon energies of heroin are calculated: LO= 0.0486, TO:= 0. 0555, TO:2= 0.
0616, LA= 0.0257, TA:= 0.0097, TA>= 0.0134 eV. Not only all of the Fourier
infrared absorption peaks of the heroin consist of these elementary phonon energies
in different combinations, but also every Raman backward scattering shift peaks of
heroin consist of these elementary phonon energies in different combinations.

Key words heroin. X-ray diffraction. Fourier infrared absorption., laser Raman

scattering





