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Table 1 Main material composition of borehole environment

F5 L% SR/ %
1 Si0, 54.963
2 Ca0 16.711
3 AL O, 9.434
4 CaCo, 8.335
5 K,O0 5.438
6 TiO, 2.264
7 FeO 1. 640
8 MgO 1.215
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Table 2 Fracture angle in experimental sampling environment

R/ (°) i /%
70° ~90° 12.3
40° ~70° 44.7
0° ~40° 43.0
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Table 3 Rare earth elements list

JLER /107
La 24.36
Ce 48.13
Pr 6.25
Nd 18. 89
Sm 4.04
Eu 0.69
Gd 3.22
Th 0.96
Dy 3.72
Ho 0.51
Er 1.92
Tm 0.23
Yb 1.09
Lu 0.47
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Fig.3 Epithermal neutron density transport sensitivity in variably parameters fractured sandstone uranium ore
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Fig. 4 Energy count peak spectra at different fracture angles and porosity
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Fig.5 Time count peak spectra at different fracture angles and porosity

TEREEFLBREE R 0. 1~0. 3 A FRa | i HA
I RIS VLA P AT A B (530 ~ 60°) P EREE
FAAETHER A 1. 8x 107 (CF3IME ) , 7w M (75°
~90°) ZBAFRIFE TR el b e R D AT gk
HRRAHH 91. 7%0 (R 7R BSLBRE Y 0. 4 (936
S5 P s ) 33 DA e R I A M 1) 6K 7 88 24 i IX [ 5%
B, IEF IR (0° ~ 10°) 24 BRI B HUAS fie K AH
() Iy, AR TR AL BT R A R0 | MR I5E T A I ] 3
SO0 (B Dl R FE o™ L, (A 25 T ALBREE 0. 1 1

[ 26.9% ., HHIG AT DL, 28 48 L B R 4 s, R
ISP T 5 D (BT i KA 7 2E T3 ALK T ) B 24 4% 3R
5.
R S HZ A R RO, S
JELBREE & TR G, R FE A B AL Rl i =, 4
BREEF A Y BRSSP L, S LI B 2
XPHIA F e ) LS R, B 6 B+
THECDL S 24 B AL B BE 2 1] A AR DG e e, #h (&1 AT

1 B B LB B R TR R e



. 1552 - Y/

5 & #®

47 4

— 0°~30°1 8 FE

. — 4506501155 £ FE
® — SOONQOOEﬁE

HHP T FN0°

0.1 0.15 02 025 03 035 04
LR

Eo6 HEFLEESEARPFIHEHELEXR
Fig. 6 Relationship between fracture porosity and
epithermal neutron ratio

IR RIS T B A B ABUA A7 AR 4 E AR G
PE AR (80°~90°) ZBRFRIE | 5 & i 4R AR A
K (0. 55) , B # b K00 SR B AL BT 38 149 i i
BT RE, AT UL PRI Hh A A s R AL
IR IR S BURME R . X0 254 BE (45° ~ 65°) 2R
PRI &, % 25 M 26 0 R R e A% (0. 38) , Ui W] it ol
AP IR R AP T s R (E TR AL
AHUBIRS

SV, 5 Bl 2B AL B S A R

FrERYA

fE S TR, ELIN A 2R A A A AN ] S22 BAS [] 1 72
P, 35 B i A7 A — RE A AP S, Al
PN e wba ah i i i) fLB BB IE AR LB E 2%
W*EO

3 BUES T

N TR AT A R SR L, A7 46 B 5L
B 25N R BEHEATVHE MR

i FARAE RIS L, A S BRI g A A —
JE I R S0 R 2R (D 2B 285 4 DR B A AR R
YERIRAS IR , IRl —3RI5E T A4 2R BT A A B8 21 98 42
JUEAR S, DRI R BB A 3 R A0 L — B0 S
TELLAE N R AR PRI 3t )2 v FL B A (U 2R
BRALBRIE i b5 SR LB, HLALBRSS 4 h 77 e
BT LA DSEBRAE UL T B 2B TR E AT
PARGE ) 52 SCR R 0, [ s 2R B A A LA B o8 42—
BG@SEHAEAE AL SR ARXT AL AL B 22 KO0 i
VRS R AEABEB b O T R ER R R 2
BRAGH SN R G FLAR , It 3 T XA 4 )m
B FEFL A, SR T DA 03 45 2R S 5 SR
LRI, DL N R e — S R X S
SRR

F bz

) X

(0°~40°)

i

N0

(70°~90°)

() AR T EE R

(0°~40°)

A
-0 [

(b) EEFRIEHARE R

B7 B8RP TFEEEBERL

Fig.7 Epithermal neutron density transport in variably angular fractured sandstone uranium ore
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Simulation of epithermal neutron migration in fractured sandstone-hosted uranium
deposits with variable porosities and dip angles

ZHANG Xue-Ang', YANG Zhi-Chao®, LI Xiao-Yan', DONG Li-Yuan'

(1. School of Nuclear Science and Engineering, East China University of Technology, Nanchang 330013, China; 2. School of Geophysics and Measure-
menti-control Technology, East China University of Technology, Nanchang 330013, China)

Abstract; Uranium ores, as a significant clean energy source, have been highly anticipated in the field of geological exploration. How-
ever, fractured sandstone-hosted uranium deposits ( pore-fissure type uranium deposits) face challenges in exploration because of their
complex structures. Therefore, to quantify such uranium deposits, it is necessary to investigate the response relationships between the
occurrence state and content of uranium and the parameters of geological structures ( pores and fissures). This study simulated the neu-
tron migration in the pore-fissure type sandstone-hosted uranium deposits using the prompt neutron log technology and the directive
probability simulation algorithm. Through an ideal model, this study focused on the effects of fracture structures on neutron logs. The
results are as follows: (1) The effects of fissure porosity on epithermal neutron migration intensified significantly with an increase in
porosity, accompanied by substantially enhanced log response sensitivity; (2) The epithermal neutron accumulation peaks exhibit a
multi-point distribution in a nearly vertical fissure environment; (3) The fracture environment with high dip angles manifested the most
significant attenuation effect on the neutron energy and time spectrum peaks, and the neutron time spectrum peaks tended to move to
the low-dip-angle interval with an increase in porosity; (4) In the fracture environment with variable dip angles, there was a linear re-
lationship between the porosity and the epithermal neutron count ratio, which can assist in correcting the uranium content range in frac-
ture environments at specific angles. The above results can provide a theoretical reference for the exploration of fractured sandstone-hos-
ted uranium deposits and other uranium deposits in a complex environment and improve the quantitative accuracy of uranium deposits.

Key words: pore-fissure structure; neutron log; uranium deposit; numerical simulation; fracture with variable dip angles
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