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Abstract: In this research work a rather new method was used to detect 
trace elements of small quantities. For this, X-ray intensity enhancement 
effect and standard samples of BAS Company were employed. In the 
standard sample a small amount of Rubidium was present, which by adding 
some quantities of SrCo3 to the sample the XRF characteristic peaks of 
Rubidium were enhanced. This effect proved to be applicable for detecting 
trace elements. 
 
Keywords: Intensity Enhancement Effect, Chemical Element Detection, 
Rubidium, XRF. 

Vol. 12, No. 2, 1383/2004 Fall & Winter

(Received: 30/9/2003, received in revised form: 25/05/2004)





��������	 
���
��
�� X�������� ������������ 

�������� ������� ���� ����� ��� �! 

���� ���	
���
 ��
��� ���	��� ��
��� ���	���X

���������� � � :saeidbaradaran@hotmail.com 

"��#$:"�# $
� "� �� �	%�&� '�"����(��)�*+ (��,"��-
 (��. /. /0 ("��1� 20 "�� .
��#�� "��3���"�� ��4� ���5�,��,� ��- ."�7*� $
� (��.����� �
�1� �8� �� X�/��9� (�%

 �#�- �"�����,�BAS)����� �#�-�"�����,� (�%"��� ��**# (�- ���5�,� .<��9� "� �"�� 
=�
��.�" �9# "�� . "��1� >
���
 ("��1� ?��# /��@� �. /# �"�� ��4� A�*.�0 =�� ����,�

 A�- ����X�B� C �� >
���� ?
 �.�
.�� ��
�� $
� ��4� D�E	� "� �������F�� �)�*+ 
�-�. 23� "�� ..

"&�� �'(���! (:�A�- �
�1� �8�(��,"��-
�
��9�- �)�*+ ��=�
��.�" XRF.

�"�9- �2%����� G�,H�?�� �� � ��
��IJ<K5) �� �LMN�� LOH

)/��1� ���
"�LP/N/RJIS��
�3� /E � ���
"� T/M/RJIJ(



�1� �
��,"�U�B������ X=�
��.�" �.� ����,� �=RJV

) ��  

�%�C �,� $�9� /. �W*+ �
 /# �X9�� ��X+ �X. ��XY <
� X9% �W*+ �. (��F�� "�� . "��1� 
/�E��
 ��.��*� G��4 "� ��Z�. ��X- .�X)�*+ [X��\ $X
� ?��X�� D�E	X� (��X.�'�" XRF 

�
�"�#�&
� �"�� (�."� ��
� $
�]
��- '��0 �"�� �W*+ ��3*� /� ],�� ����X/X���� (����
 �� /�E�����.��- )�B)� �
 G�� '������.(�/�B. <B�,�.>.�� "��X^� �X)�*+ ���X,"�U�B� (�%

 �E�����. ��� ��Y �- �%��Y /)� =�X, � =�� (�X% '������.(...]R[./XF�C� �$
��.�X*. /XB\ �X%
�*� % _�`@ _�a "� ��� ��-�, XRF[.�\ ����� [#D�E	����*-�.]S[.

"��1� bZ�9`� /# �(�" ?�`� c*, "� $%
 ?��# "��-
 (��. bde� ��X,� ��F�X� "�� . ?

 /0 �^�
 ��(�34�� G�a nmLOMN/P=Zn(Kα)�nmLHgh/P=Zn(Kβ)�
� <X�� ijX4 

$%
)nmLNN/P(�j� ��"�� "��\ �� ij4 $%
 ],�� �.�Y /.���- .$
��.�*. ���� �. ��d+ �X

�(���� (�3	.�� Zn(K�)�Zn(K�)��� �����. /. "��\ $�E (�X39�� $X%
 �*� X% .X
� �� ��" $
��- [� C ���� A�-β�Kα$%
 �� >
���� �.�
]J[.

��! *�� 
	
���
�3(�"=�
��.�" �W*+ �. ��� ���5�,� ����,�XRF (SRS200 SIEMENS) ���	���

 �
��� �
��� ���	��� ���C =�^�� �.k��"�B..//��" "�#LiF100���� [�BK� (��. � ��. �X�� �X%
 (����l��# "���� =�� �� �- ���5�,�]m[./X��9� $�Y�, (��. �#�X- �"�����X,� (�X%"��� �� �X%

BAS ?�� B��� )<��9�BCS No. 376 ( �X- ���5�X,�./X��9� $X
� "�#jX� �#�X- "� �X% /X. 
�����
 _B�E� (�3-�"�����- DE	X� �X3�
 "� �)�*+ n�\� "��1� �/X0 �X,� "�X��+� (�"�� 

���34�,�.����(�% - $
� ],�� ��- /U�"� (��. �0� <��9� nX�1K� $
� "� ���5�,� �"�� "�
G��4R�,� ���
.� E�_�a XRF�� /��9� $
� /�3� �-[�- "� /# R�,� ��- /U�"�.

+��� ,[�BK� <^��� <��9� BCS No.376 .
Loss on 

Ignition %MgO %K2O %Na2O %CaO % Fe2O3 %Al2O3 %TiO3 %SiO2 %Analyst 
No. 

JI/o
JR/o
mR/o
JJ/o
mp/o
JV/o
JR/o
JS/o
Jm/o

oJ/o
oS/o
om/o
oq/o
oS/o
om/o
.. 
oJ/o
om/o

Sr/RR 
Sm/RR 
SV/RR 
Sq/RR 
Rm/RR 
RV/RR 
SS/RR 
SV/RR 
SS/RR 

IS/S
IR/S
rp/S
rI/S
rr/S
VS/S
IR/S
VS/S
Ip/S

qo/o
mV/o
qJ/o
qI/o
qm/o
qJ/o
qI/o
qp/o
qm/o

Ro/o
Ro/o
oV/o
RR/o
Ro/o
Ro/o
Ro/o
Ro/o
Ro/o

rm/Rr 
rm/Rr 
pr/Rr 
pp/Rr 
rq/Rr 
ro/Rr 
pm/Rr 
rp/Rr 
rS/Rr 

oR/o<
oR/o<
oR/o<

.. 
oS/o
.. 
oR/o
oS/o
oR/o

R/pr  
o/pr  
R/pr  
J/pr  
S/pr  
o/pr  
J/pr  
V/pp  
R/pr  

R
S
J
m
q
p
r
I
V

.. ..S/RR  IJ/Sqm/oRo/or/Rr  oS/o<R/pr  Average 



���19B
����4" Rmo

0 10 20 30 40 50 60 70
0

100

200

300

400

500

600

700

800

Rb(Kα)Sr(Kα)

In
te

ns
ity

2θ

-./ ,_�a XRF �"�����,� <��9�BCS No. 37.

tl,�� u
 �% ���#�� (�3 �
�/.B)� <��9� /. /��C��4 "�a��- /��@���:
MSrCO (��. Sr �OOMFe (��. Fe �MMnO (��. Mn.

$
��� (��. �� =�C����� �\� �. ���������� (����� �- ���5�,�.�
��X1� (�X�K� /X��9� >X-
 �0 _B�E�A�*. � ����
 =�� ����,� _�aXRF /0 �- /�3� �3�
 /,�� �"���
�3[�- "� (�%

S��m��- ���� ?�	� ��,.?���� G��4 "� �5�a ]Y �% (��. �3��- >
����H�X,� ���
 .
��*F [�- �� /� (�%S��mG��X4 �H�X,�������X,"�B� A�X- ��X��� X�WX*+ �� �B� XC

. =�
��.�"//7vd� [.�\ "�a � �. (�>
����� >
���� /��9� /. =�� ����,� �W*+ �.�
.
�� "�
��
 /0 ��- ��#�� ?�����(�3 (��8w� ��
� �.�XB+ /# �"��� =�
��.�" A�- >
���� 

�- �%��Y �,"�. b��`. ?
.

-./ 0��8?�����mgr T/P�. =�� ����,� A�*.�# _�aXRF <��9� �"�����,�BCS No. 37.



�1� �
��,"�U�B������ X=�
��.�" �.� ����,� �=RmR

-./1��8?�����mgrh/H�. =�� ����,� A�*.�# _�aXRF �"�����,� <��9�BCS No. 37 .

-./ 2��8?�����mgrH/h�. =�� ����,� A�*.�# _�aXRF �"�����,� <��9�BCS No. 37.

+���0A�- /B\ >
���� (��� /. �% MSrCO.

"��1� MSrCO=�C x v �. ��- /��@� ooooq/oooSp/ooopS/o
(��. D��Y A�-Sr (P/sec) rSVJSIJ mSr 

(��. D��Y A�-(P/sec) Rb JIRJS RRJ pm

45�
/���� �
[� C (�%���� �,"�. /. �
�. ��
�� $
� �B+ �,"�. (��. <�� � �)�*+ �� ��-ij4 =�
�X�.�"

2
����l. .<��ij4 �""� =�
��. nmPgHT/P)<��ij4 K(y\�� (�X%���� z�X� G�a � �,�
[� C ��-/./B�,�/. ��
� �)�*+ �,� �
� A"�):



���19B
����4" RmS

Sr(K�) = P{NT/P nm,   Sr(K�) = PN{M/P nm

Fe(K�) = LgMN/P nm,   Fe(K�) = LNTN/P nm

Mn(K�) = HLPH/P nm,  Mn(K�) = LgLL/P nm

<�� �. Z�. ���+� < 
�1�ij4 =�
��.�" �X� ?�	� �X3*� /X0 �X%� �X� =�� X����,� |X+�. �X����
 ��- =�
��.�" ���E�����. .[�- "�q�=�� X����,� "��X1� >
���� x v �. A�- >
���� $
� 

/��9� "� �,� ��- ���� ?�	� �%.��*F �� "�7��� /� �
��1� ��"���
 �,� /. =�� X����,� (��. 
�}Y '���.�'���. =�
��.�" (��. jX%���� ��"�.�X� ?�	X� /B~ X� $X
� �X
�1� /X# �X%�

��,"�U�B������ X=�
��.�" �2� ����,� ],�� =�� ����,� �� �WE	� "��1� �� ]1�)���v "� 
T/O�B�� =�C(�� �" �%� ?
 �� t� ��
�1� �� �\�. �.�8���� .�'�" $X
� "� A�X- ����X��-

�- (��C�<B\ =�
��.�"�<��9� "BCS No.376v "� ������ "��1� �.��. /, ��� ?
 ��- (��C
� /���� <��9� "��,�� /# �)�*+ (��,"��-
 (��. ��,�*� [v ��" �����/."��1� ���� �-�. .

-1 0 1 2 3 4 5 6 7 8
0

100

200

300

400

500 Strontium
Rubidium

In
te

ns
ity

SrCO3(mgr)

 
-./6=�
��.�" � =�� ����,� "� A�- >
���� < 
�1� .

7���  

[1] Shiraiwa T., Fujino N., Jap. Appl. Physics 5 (1966) 886-889. 
]S[��`, ���19B
� ?�"���. �"�X��� ���X,"�U�B� '�" /X. �X)�*+ D�E	� (��. �
�4 (�%���

t�
�"�"�9- �?��
� �,�*- ���# � �,�*-"�B. <B^� �R�S)RJrq(A�K5) mr��qS.
[3] Williams K.L.,  ”Introduction to X-Ray Spectrometry”, Allen & Unwin, 

Boston (1987) 191-192. 
]m[��`, ���19B
� ?�"���. �"�3. ����Z�. $� v�(�X��� �X)�� �"���� (����l��X# [X�BK� (�X%

 t�
� ���� �^*, _�a � �^*, '���"���X# � �X,�*-"�B. <XB^� ��"�9X- �?��X
� �X,�*-L
)RJrm(<K5) Rq��SS.


