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Invention of Laboratory Device for Salt core Leaching Test
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Abstract

The objective of this research is {o design and develop a new [aboratory
apparatus to measure the leaching capability and the amount of insoluble inclusions of
rock salt core specimens. One of the key design requirements is to maintain a constant
teaching surface under a constant flow of fresh water while collecting the insoluble
inclusions. The device components must also be resistant to corrosion of salt and brine.
The test results can be used as an operating parameter for the solution mining of salt
caverns. The proposed device is based on a concept that the inflow of fresh water is
continuously supplied to uniformly dissolve the constant cross sectional surface of the salt
core specimen in a close chamber. The resulting brine is immediately removed from the
chamber through system of tubing. The leaching rate can be controlled by adjusting the
inflow and outflow valves and the depth of the water submersion of the salt core. The
flow rate is normally maintained constant and is monitored using a high-precision flow
meter. The outflow of brine is passed through a sieve no. 200 (0.075 mm) to measuwre
the weight percent of the insocluble inclusions. Temperature of the inflow fresh water and
salinity of the outflow brine can also be continuously monitored during the ftest.
Performance assessment of the proposed device has been made by conducting the
leaching tests of over 10 salt cores with a variety of types and amounts of inclusions.
The sait core specimens were obtained from the middle and lower members of the Maha

Sarakham formation. The test results are satisfactory.
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A1597 21 HaNITNARBUANNRINTa WM IREApTaILYesaEBnRo At enataf 1

29N15 1#1amn Sasams | dawnmada | shwin B
£y aray ﬁgnazaw AzNa aznan
(BnAwasg) | (wii:3wf) | (asuiwai) (n5u) (W) (%)
1 12:08 7.26 38.1 2.1 2.38
2 12:57 6.32 81.8 1.1 1.34
< 12:23 6.41 79.4 1.7 2.14
4 12:24 6.05 75.0 2.5 3.33
5 12:09 6.30 . 70.2 1.0 1.42
Anady 6.47 78.90 168 2.13

A1 B2 HANTINARD LA TN TRz asTaIiIdasanRafn dragnafl 2

729013 JEEER gaTns wwminmaa | dntin smin
ALAE '_'.aif'a_"l.'s'j':_ fignazany | aznaw AEnDw
(Euw@iaas) | (w1 3wan) | (ﬁ%’aifﬁ'lﬁ)_ (n3W) (nSw) (%)
1 15:15 542" 82.7 0.7 0.85
2 14:24 4.90 _ 70.6 0.7 0.99
3 15:14 522 79.5 0.4 0.50
4 12:30 5.43. 67.9 0.7 1.03
5 14:01 498 69.8 0.3 0.43
Anais 5.19 74.10 0.56 0.76
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@1519f 2-3 HaMINARaUANYEIANTN UM IR Mg TBILTIG It anReu aadnfl 3

29015 'é’g'sqms sawiiniada | samsin viamiin
aransy '. ﬁgna:ms anan ATNDR
(LEwRINAST): (n53) (nFx) (%)
1 72.2 2.3 3.19
2m 66.7 1.5 2.25
8 61.8 1.3 2.10
4 52.0 1.1 212
5 73.0 1.9 2.60
65.14 1.62 245

ReRgYaILYIaaaganRaiiu eaatnef 4

viawin swiin

Aznon aznan
(n5u) (%)
2.1 3.68
1.6 2.42
1.6 2.57
24 3.69
1.4 1.77
1.82 2.83
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2499119 T2aan Sasms | vawinnda | dowin sinitn
azany azany fignazaty ALNawh AzNa%
(BwAlasg) | (wifi:2uafl) | (aTaman) (a5a) (W) (%)
1 17:00 0.82 14.0 1.30 9.28
2 " " ’ . -
3 - . , y .
4 . - . - .
5 . . - & y
Aady 0.82 14.0 1.3 9.28

A151911 2-6  HANNTVNARAUANMURINTIDIRINIRERIVBIUTGRasanRafiu dratafl 6

AN 1Fan Samns | dwmdnwnds | i ¥iwin
REAY azany ‘ﬁ"gnazmﬂ AzNDn aznan
(wAaas) | (wai:3wd) | (asarman) (nT3) (n3N) (%)
1 10:57 4,80 86.2 1.5 1.74
2 19:36 4.88 95.7 1.8 1.88
3 18:09 4.90 88.9 2.9 3.26
4 18:45 4,98 93.3 2.7 2.89
5 15:33 4.32 67.2 1.9 2.82
A 4.78 86.26 2.16 2.52




A5 D-7 HANITNAFALUANNEINID I Iasa LR TeaIatanRaRy aratneh 7

219015
arans

(1EREALNAT)

1’1?&'3511

(W uf)

DATINS
azany

(NT3/wn)

7]
¥invnLnae
ngnazaty

(N30}

g’ -5
AL H
Asnaw

(n581)

LY
WINUN
AZnNOH

(%)

1

14:23

5.10

734

1.3

1.77

12:50

3.58

46.0

1.6

3.48

9:13

446

41.1

1.1

2.68

9:06

. 405

- 36.9

0.3

0.81

2
3
4
5

13:24.

ST

0.1

0.16

3
anany

486

BT

0.88

1.78

aT9fl 2-8 HamMInaReUAUEANInluMIREIBTaYLTAIBtIndaRY @Bt 9

%9N15
AL’y

(lndiuas)

- Waa | dasn

(@AW | (n3Nman)

Hignazas

()

& o
WINnwn
Gnah

(n58)

LY
WK
aznaw

(%)

i 68.4

0.7

1.02

88.5

1.8

2.01

72.8

2.0

2.75

1.50

1.93
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A151971 -9 HAMINAREUAINEINNTD LI TazaURsuYIAIBENRaR Y fratef 10

29015 T#1an Sasn1s | smianan | wmsin sinuiin
azany RTAY ﬁ:gnaxmﬂ ATND fRLNOw
(TnAwas) | wii:G3win) | (nSaiman) (n5a) {nJu) (%)
1 15:G0 4.16 62.2 0.7 113
2 14:30 3.81 552 1.2 217
3 16:53 3.568 60.4 0.6 0.99
4 13:46 3.57 49.2 0.6 1.22
5 - = = = ~
ANRAY 3.78 56.75 0.78 1.38

A1TI97 2-10  HARNNINARIUAINRIININIWMITRzaN1auvsalaeanfafin Aot 11

#9015 T Sasn1s | dwitniada | st sirwin
arany azany ﬁgnazms qznan ATNB
(wwAluas) | (wii:Awail) | (nFaiuai) (n33) (n53) (%)
1 13:34 3.27 443 0.6 1.35
2 16:28 3.66 60.3 0.8 1.33
3 15:39 4.03 63.0 0.5 0.79
4 .. 8:58 3.87 347 0.5 1.44
5 16:35 3.71 61.6 0.6 0.97
Aiads 3.71 50.58 0.60 1.23




A58 211 HRRITNARELAMNEIATD MMTReMBEBILYII1aganRafu @201 12

739N13 T%aan Sasims | wwrininda | viwsin siwsin
azany RIAY ﬁ'gna:aw AZND AZNDY
(EwAmas) | (wif:3wn) | (nJaman) (n531) (n5N) (%)
1 20:01 4.00 80.0 3.0 3.75
2 13:36 375 51.0 2.2 4.31
3 12:03 4.42 53.3 2.2 4143
4 12:24 4.38 54.3 0.8 1.47
5 18:17 3.89 71.2 0.5 0.70
Auads 4.06 61.43 2.47 287

@159 2-12  HRMITNAFALAMNEINTR IUNIRzABUaIYIRIes R afin aradwn 13

FINN3 T#aan Sasins | s wmn Yiwiin
azad azay ﬁgnaxaw AXNaw" Aznak
(BwaAas) | (w1fi:uaf) | (nFaman) (nT%) (n5) (%)
1 16:25 4.50 69.3 0.8 1.16
¥ 14:19 3.84 55.0 1.0 1.82
3 13:22 4.03 53.8 1.1 2.04
4 14:03 4.66 53.9 1.3 241
5 13:25 4.88 65.5 0.4 0.61
Anads 4.38 59.50 0.92 1,61
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