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Research on calculation methods of salinity of deep brine based on geophysical
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Abstract

The highly-mineralized brine of deep zone is a kind of important mineral resources, the salinity of brine for-
mations is an important patameter of brine grade evaluation, brine testing and brine mining, and the salinity cal-
culation of brine formations has always been a difficult problem. In this paper, the authors used logging data to
derive two calculation methods of salinity, i.e., formation water resistivity technique and neutron lifetime tech-
nique, respectively, which are suitable for brine with low salinity and high salinity. The authors used these two
methods to calculate the deep brine salinity of Qianjiang Formation in the Qianjiang sag of Jianghan basin and
achieved good effect.

Key words: geology, brine of deep zone, salinity, logging data, Qianjiang sag

2007 2010
“ 863" 2012AA061701 ‘973 2011CB403007
P15120 ”
1982 Email 876813589@qq. com

2016-09-30 2016-10-17


Absent Image
File: 0


1294 o6

>500 m
2013 1996
2015
S.= [Rw |
R¢"
100 % S, =100 %
2
abR,
2013 2014 2 1 Ro=“0 3
Sw_ { n— a
b— R —
O m R,— Qm  o—
f m—
3
2015 18C
R, 18 =R, 1+a ¢—18 4
= R, 18 —18T Om a—
1— T
18C
1
1 C =5.601 R, 18 ~119% s
r=0.99 CcC —
1.1 g L
3 4 3
C = 5.601 abR, ¢" 1+a t—18 11
6
6 a b m a @
2003 N
1988
SP 1.2
2002 1985 2004
2006

100—400 g L 10% ~40% 2007



ST M ERPBL DN 2 B R oK L T VAT

1295

$35% FeoW o ARSE
450
400 T C=5.601 R, 1%
350 | =0.9963
é’ 300 |
)
250
=
& 200
2z
‘g 150
100
50 |
[
0 01 02 03 04 05 06 07 08
18CHLZ /K BLFEZR/(Q-m)
1 HHEAATLES 18°C HuZE /K B %

MR FRE
Fig. 1 Diagram of equivalent NaCl salinity and

formation water resistivity at 18C
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Fig. 2 Error analyses in the process of brine salinity calculation by formation water resistivity technique



1296 2016
1
Table 1 The influence factors of different elements on the thermal-neutron capture cross-section index in the deep brine
Cl Ca Na Fe Li H Al Mg S P O Si C B
b c.u. 33.6 0.42 0.53 2.53 71 0.33 0.22 0.06 0.51 0.19 0 0.16 0 759
% 57.10 0.51 37.73 — 0.005 — — 0.12 — — — — — 0.015
% 98.362 0.011 1.025 — 0.018 — — 0.0004 — — — — — 0.584
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Fig. 3 Diagram of the equivalent NaCl salinity and the

capture cross-section index in brine
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Table 2 Calculation results of the deep brine salinity of Qianjiang Formation in the Qianjiang sag by different methods

JFB/m SKREWT K HLRH A ik ¥ A R
5 4 =0
wigg R VD SR/l MRS % SRS g/ L MR %

1 7 3-10 E¢3  2526.6 2538.0  320.4 302.4 -8.6 320.4 0
2 6 Egd'T  955.0 958.0  270.0 266.3 ~5.0 248.9 -7.8
3 B 11 A1 E¢3  1814.0 1818.5  325.0 469.1 41.9 315.8 -2.8
4 i 82 #-4 Eq4'  1691.4 1703.6 310.0 328.9 3.1 312.7 0.9
5 R 822 E¢3’  1508.0 1520.0  310.0 258.4 -19.8 293.8 -5.2
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