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2 ¢��{

2.1 �¬

òñ��¬�¡, ²ï��¤100µm��¡ (^

�ÊNu1À¡þ), ^�k��å�Ôº� 1w

�º&¢º�Ü·�6N�KN, 2^F1w�ºl

¥�OÑ¹g�hí�KN (��u�ÚF1)¿�I

P. ^w�º�ÿÑ�ÿ�KN�º�Ú�Ý. éÀ

Ñ�6N�KN�/G9¤?��µ£±e5, ±B

3ÿÁ�N´½ . ò�¡ÊN3��µeþ, �¤

ø¢�ÿÁ��¡, �¡þI½�6N�KN�ÿÁ
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ã 1 �=¥�¹hí�KN(uk�ÚF1)

ã 2 �(Ô¥�¹hí�KN(u�ÚF1)

2.2 ¢�C�

�÷vü�6N�KNÚÙ¦�N!�«!�þ

©ÛïÄ�I�, ·�éBSRFF1Õþ�kSRXRF

�&��¢�C��Ü�
�#UE, ?�Ú)û


�«X��1�*ÿ!éO9�¬°(½ �'

�EâÚ¢��{¯K. �#�Ì����)°Ý

�0.25µm/step(	gF�)�n��¬×£�, 450�

49.5mm���åCCDw���XÚ (	g{I)±

9#UE�1Æ¢�²�. ^ù@C��¦�¬9

*ÿ«�ß/w«3>À¶4þ, ö��¬×£�,

¦\�1�O(�\�ÿ�¬�*ÿ«þ. &Þ�

{IPGTúi��Si(Li)&ÿì9Ì¤XÚ, �Iþ

7.5µm, I��»0.4mm.

¢�¤^�X��15gBSRF²LUE�

4W1Bå�, ;��¥>fUþ�2.2GeV, å��J

øõÚX�� (x1), ÙUþ���3—30keV, ;^

1Ïm, >få�6r�60—120mA.
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ã 3 SRXRF�&�¢�C�«¿ã

3 ÿÁ(J�?Ø

3.1 ü�6N�KNSRXRF�þ��©Ù

3.1.1 ����uÿ��ÿ½

ÿ½�����uÿ�(MDL)k|ué½þÚ

�½þ©Û�(J�Ñµ�. BSRF²UE, Ù�m

©EÇ��10µmþ?, ·�Q^NIST612I�ÿ½

Ù¥����þuÿ�, ùgF1Õæ^KBº��

à�XÚ, 3d¢�^�e, �����uÿ�'

±ck²wü$, UEc��(Jé'�L1. L¥

MDL(µg/g)1�2000c10�ÿ½(J, MDL(µg/g)2

�2005c4�\\à�XÚ�ÿ½(J, l±þ(J

�±wÑ, \\à�XÚ�¦¢�^���
?�Ú

Uõ.

L 1 NIST612I��MDL

��element K Ti Mn Fe Co Ni Cu Rb Sr Y Ag Pb

¹þcontent(µg/g) 64 50.1 39.6 51 35.5 38.8 37.7 31.4 78.4 42 22.0 38.57

MDL(µg/g)1 11.6 12.7 5.0 4.1 3.6 3.0 3.1 2.9 3.8 5.2 9.2 -

MDL(µg/g)2 4.5 4.3 3.6 2.0 1.95 1.46 1.45 2.18 2.63 3.86 - 3.58
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3.1.2 õ��©Û

éz�6N�KN�SRXRFæÌêâ²[Ü!

8�z!�Ø�.ÚáÂ���§S, ���Ñ��

��É-F1Oê, ,�^I�NIST612�'�, �

�Ñ����¹þ. ù
���)K, Ca, Ti, V, Cr,

Mn, Fe, Co, Ni, Cu, Zn, Rb, Sr, Zr, Au, Pb�, �^

I�½ÑÙ¹þ. ,	k
��XS, Cl, As, Br�3

Ü©6N�KN¥�uÿ�, ÏI�¥vkù
�

��I½�, �6Ø?1O�. L2�Ñ
Ü©k�L

5�¬�ÿÁ(J.

L 2 Ü©�¬¥�KN���¹þ

�¬ ��¹þelement content

sample K Ca Ti V Cr Mn Fe Co Ni Cu Zn Rb Sr Au Pb

1 9.8 660.0 18.0 2.8 411.8 0.0 19.7 7.6 175.7 27.0 47.3 25.2 39.2 8.5 7.9

2 53.5 221.9 32.2 1.2 1.2 1.2 925.7 34.4 76.1 4.3 3.1 0.5 116.1 12.4 17.0

3 20.3 35.6 171.0 3.5 15.3 7.5 1354.8 68.3 6.3 0.0 2.9 0.0 0.0 36.7 7.6

3.2 hí�KN�þ��©Ù�hí$£��'5

�hÚU,í3)hñ¥?u©ÑG�, �É�

,«Äå°Äu)6Ä�, ¡�hí$£. hí²

{$£L§?\;8ñ�4¥?uà8G�, /¤
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E, �·�Jøékd��ïÄ��.

�g^SRXRF�&�©Û�ü�6N�KN´

lõ�h«;8��ßñ¥]ÀÑ5�¹ga�K

N. §��Ì�¤©�%�zÜÔ, �þ¤©��

«�þ��. ïÄhí$£, L��Ì�Ãã´©Û

ÙÌ¤©, Ù�þ��éJuÿ. �«�þ©Û�¤

�ïÄhí$£L§�k�Ãã.

e¡Ò·��©Û(J?Ø�h�KN¥�þ�

�©ÙA��hí$£��'5¯K.

3.2.1 hí�KN��h�é'ïÄ

±¥�hXü�h³��KNÚ�hé'©Û�

~, Ù©Ûêâ�L3.

L 3 hí�KN��h�¤©é'

³ ©Ûé� ��¹þelement content

well target S K Ca V Cr Mn Fe Co Ni Cu Zn Sr Au Pb

�KNinclusion 100.8 53.5 211.9 1.2 1.2 1.2 925.7 34.4 76.1 4.3 3.1 116.1 12.4 17.0
Pj3

�hoil 61.7 67.8 855.9 < 1 < 1 3.9 3.0 < 1 1.5 < 1 < 1 149.1 35.5 2.1

�KNinclusion 24.9 25.6 690.9 1.4 7.8 25.1 2587 20.2 28.1 6.5 3.4 5.8 17.5 14.7
Q66

�hoil - 185.5 485.5 < 1 1.6 3.5 13.3 1.0 < 1 < 1 < 1 215.4 5.9 < 1

h³¥uy¹g��h�KN, KL²Ù¤?/

�u)Lhí$£, ½�híà8, ½Q´hí$£

�Ï�, �Ó³¤���h�¬é', ���h¥¹

k��þ��, �KNSÑ¬Ñy, �´�KN��

µ4XÚ, �h?u�m�XÚ, �'ó, �ö¬

½õ½�u)Cz.

Pj3³´ÜÝ3�¢H«â�e����4��
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k^

�]�.

3.2.2 Ó�h³ØÓ� �6N�KN

L4�Ñ
©p7�/,³ØÓ� �hí�K

N��þ��©Ù�¹. lL¥wÑ, Ó��³p�

/��6N�KN, Ù�þ���¹þØ´{ü�O

~, ´¥åÏ5Cz, k��¹þ$�uÿ�±e,

k��q¥yp¹þ, ù�N
hí$£L§¥�6

N�ñ�u)E,��p�^. (Üéù|hí�K

N�F1*ÿ, Ù¥1, 2, 11, 12, 13, 14Ò�¬é²w

u�ÚF1!£�ÚF1½f�ÚF1, Ù§�¬

ÃF1w«, ù`²§��¤ÙÝØÓ, ½?uØÓ

�üz�ã.

3.2.3 Ó��¬¥ØÓa.�hí�KN

^Ó�ñ��¤��¡, 3Ùþ�UuykØÓ
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¡þuy�ü��KN�©Û(J.
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L 4 Ó�h³ØÓ� 6N�KN���¹þ(µg/g)

�¬ ��¹þelement content

sample K Ca Ti V Cr Mn Fe Co Ni Cu Zn Rb Sr Au Pb

1 110.8 16000 547.8 0.0 440.5 31.8 168.8 6.2 27.6 5.0 13.5 47.4 58.6 0.0 30.7

2 32.8 2360 70.4 4.9 97.2 1.3 79.7 0.0 2.4 2.6 2.6 0.0 7.3 0.0 1.6

3 11.5 420 24.2 2.4 311.1 22.3 18.7 2.5 1.8 0.0 16.1 501.9 0.0 1.3 0.0

4 33.9 110 101.5 15.0 588.5 41.6 432.4 0.0 21.4 59.1 80.1 0.0 13.5 1.7 404.4

5 3824.5 90 230.0 2.2 51.3 0.0 204.1 42.8 4.8 6.6 4.9 0.0 0.0 0.6 11.0

6 17.4 160 103.8 2.5 50.3 0.0 428.5 11.0 1.7 6.9 29.9 0.0 30.1 0.0 28.2

7 0.0 390 0.0 0.0 564.5 0.0 430.8 5.5 7.2 0.0 0.0 9.6 43.4 0.0 36.4

8 9.8 660 18.0 2.8 411.8 0.0 19.6 7.6 175.7 27.0 47.3 25.2 39.2 8.5 7.9

9 132.5 1570 1266.1 50.4 62.8 0.0 30.3 0.8 13.8 4.5 3.5 0.0 33.1 1.6 0.0

10 289.3 510 506.0 11.6 196.4 10.7 232.1 398.5 16.0 20.6 628.5 0.0 0.0 0.0 11.4

11 20.3 350 209.1 2.0 12.1 1.7 9.9 0.9 0.0 6.0 1.4 9.0 0.0 2.0 10.9

12 14.2 630 103.8 10.8 29.4 86.0 67.6 53.5 24.2 18.5 21.7 0.0 0.0 0.0 13.7

13 150.7 730 108.0 4.1 161.1 5.1 149.5 1.6 3.8 5.0 10.7 80.3 11.7 0.0 84.5

14 56.2 452710 23.0 0.0 21.6 5.3 111.1 0.5 5.0 0.6 2.6 9.1 51.4 0.0 3.5

L 5 Ó��¬¥�ØÓa.�hí�KN

�KN ��¹þelement content

inclusion K Ca Ti V Cr Mn Fe Co Ni Cu Zn Rb Sr Au Pb

1 167.0 172420 81.7 <1 186.1 350.8 257.0 3.4 12.1 2.7 1.3 - 3.7 - 84.5

2 11.2 630 103.8 10.8 29.4 86.0 67.6 53.5 24.2 18.5 21.7 - - - 13.7
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Study of the Relationship between the Trace Element of Oil-Gas

Inclusion and Oil-Gas Movement *
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Abstract The oil gas inclusion in the reservoir is the evident of the oil gas movement. The trace element and its

distribution characteristic of oil gas inclusion indicate the feature of the oil gas when it was captured by inclusion.

The trace element and its distribution of oil gas inclusion in the different layers of oil well also show the process of

the movement and change of the oil gas. Therefore the analysis of trace element of oil gas inclusion can be one of the

methods for the trace of the movement of oil gas. In this paper the element contents of about 50 inclusions from the oil

field of Zhongyuan, Changqing and Talimu was measured, some results of the relationships between the trace elements

and oil gas movement were obtained.

Key words synchrotron radiation, X-ray fluorescence analysis, individual fluid inclusion, trace element, oil-gas move-

ment
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