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The possibility of non-destructive separation of salt forms of amphetamines by
the X-ray fluorescence analysis method is highlighted in order to obtain addi-
tional data necessary to carry out comparative studies on amphetamine-con-
taining objects seized from illegal circulation.
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BusHaueHHA conesunx popm amperamiHy
3a AO0MNOMOrolo0 peHTreHopNyopecLeHTHOro aHanisy

Makcum lopdieHKo, MapKo boxaHoecbKuli

BucsimneHo moxciusicme HepylHIBHO20 PO3Pi3HEHHA COMbOBUX (hopM am-
gpemamiHie memooom peHmMaeHOPyopPecyeHMHO20 QaHAsMI3y 3 Memoro
OMPUMAHHA 000aMKoB8UX OaHUX, He0bXiOHUX 0718 MpPoeedeHHA MOopIiBHAsb-
HUX 00Ci0MHEeHb 8UYYEHUX i3 Henez2asnbHo20 obiey 06’ekmis, aki micmame
amgemamiH.

Knruoei cnosa: ampemamiHu,; peHmaeHopnyopecyeHmMHuUl aHAi3; COMbo-
8i hopmu; 2idpoxnopudu; gpocchamu; cyneghamu.

Nowadays, amphetamines have be- the examination of objects containing

come increasingly widespread on the
global illegal drug market. The expertise
of materials and substances within the
expert specialty “Research of narcotic
substances, psychotropic substances,
their analogs, and precursors” includes
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amphetamines.

Amphetamines are most often seized
from illegal trafficking in powdered form
as sulfates, hydrochlorides, and phos-
phates. In addition to establishing the
gualitative composition and quantitative
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determination of amphetamine in the
objects submitted for examination, the
expert is often faced with the need to de-
termine the degree of similarity or iden-
tify their differences.

Objects can be compared based on
organoleptic characteristics, quantita-
tive content of amphetamine, qualita-
tive content of micro-impurities, pres-
ence of residual solvents, and their
salt form. The standard method for de-
termining the salt form involves using
gualitative chemical reactions, which
requires consuming the material sub-
mitted for examination.

According to Article 5 of the Law of
Ukraine “On Forensic Expertise,” there
is a requirement for maximum pres-
ervation of research objects during
forensic examinations. In this regard,
during the forensic examination within
the above-mentioned expert specialty
the need to implement non-destruc-
tive methods has become the aim of
this study.

A commonly used non-destructive
method for determining the elemental

chemical composition in modern labora-
tories of the Scientific Research Forensic
Centers of the MIA of Ukraine is X-ray flu-
orescence analysis.

The X-ray fluorescence analysis
method allows to detect of elements
from sodium to uranium in the peri-
odic table but doesn’t take into con-
sideration for the presence of carbon,
nitrogen, hydrogen, and oxygen. Thus,
the X-ray fluorescence analyzer, when
examining samples of phosphates, hy-
drochlorides, and sulfates of amphet-
amine, hypothetically should detect
phosphorus, chlorine, and sulfur, re-
spectively.

To confirm this hypothesis, within
the framework of forensic examina-
tions, samples of amphetamine sulfate,
phosphate, and hydrochloride were
studied using X-ray fluorescence spec-
tral analysis on the XRF «ElvaX Pro».
The samples were pre-ground in porce-
lain mortars, thoroughly homogenized,
and placed in analytical cuvettes.

The research was carried out under
the conditions listed in Table.

Research conditions

by the XRFA method
Spectrometer ElvaX PRO
Tube anode material Rh
Task type light
Voltage at the anode of the tube 8 kV
Primary X-ray radiation filter no filter

Tube current

automatic selection

Collimator

Ne 5 (7,5 mm)

The range of analyzed elements

from Nato U;

Analysis time

60 s, real time

Decoding of the spectra by the me-
thod of fundamental parameters was car-

ried out using the program ElvaX ver. 4.7
(results are shown in images 1—3).
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Image 1. The spectrum obtained during the study of a sample
of amphetamine phosphate
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Image 2. The spectrum obtained during the study of a sample of amphetamine sulfate

Summarizing the results of the con- tive method that, during comparative
ducted research, it is possible to con- studies of narcotic drugs and psycho-
clude that the use of X-ray fluorescence tropic substances, allows distinguishing
analysis is a convenient, non-destruc- salt forms of amphetamine.
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Image 3. The spectrum obtained during the study of a sample of amphetamine hydrochloride
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