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ablish a ceinent sheath around the outside of the 
ing to fill the angular space between the casing aid 
hole wall. The cershent sheath serves to reinforce 
casing, insulate the casing against corrosive influences 
h as ground waters which in many locations often 
tain considerable amounts of hydrogen sulphide and 
monia together with other corrosive Saits, and to Seal 
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the hoje above the lower end of the casing against 
sible vertical fracturing when the splitting pressur 
introduced, and against vertical escape of injection 
d alongside the casing during wash-through operations. 
in order to obtain the best possible sealing effect it 
lesirable to have the cement sheath devoid of any 
sks or fissures and to have the sheath bonded to the 
"ounding rock. I have found the following improved 
hod of cementing the weil to provide an excellent 
shed sheath. The cement is placed by plmping it 
the casing and the cement reaching the bottom of 
well wiil be forced upwardly around the outside of 
casing. Since the material first pumped into the 
ng will be that which ultimately fills the space be 
2n the casing and the wail rock around the upper 
or of the well as indicated at 28, the first cement in 
ed into the casing is preferably regular Portland 
ent mixed with fresh water. The fresh water cement 
ollowed by a batch of brine-based cement which will 
ide an improved sheathing of the lower end of the 
ng in the salt strata as indicated at 30, because water 
x cements will not bond with “salts' whereas the 
e based cement wii bond with the beds of salt and 
ydrite. Fine granuliated Salt is mixed with the brine 
!d cement in proper amounts depanding on rock 
peratures, the temperature of the brine at the mixing 
ut and the ground water conditions immediately above 
salt sections, to maintain the brine in the Saturated 
. At the final stage of cenienting, 2% by weight 
'alcium chloride is added to the cement which will 
th the lower-most end of the casing as indicated at 
so as to cause this portion of the cement to setup 
harden before the major portion of the cement above 
As soon as the calcium chloride containing portion 
he cement sheath has set the cement in and under the 
of the casing is driied out down to the expanded 
ent plug 24 in the hole bottom and an expansion 
her is used to remove the rest of the concrete from 
Ind the hole wat, from the bottom point of the 
ng to the top of the plug, thus leaving the salt wall 
ised over this area as indicated at 34. This is the 
it to be subjected to splitting pressure. 
ternatively, before cementing, water, gravel or other 
rial may be placed in the hole bottom to form a pad 
pacer. This pad will keep the cement from filling the 
'e gap between the casing and the bottom plug and, 
in renoved after cementing is completed, will leave 
lesired area of the salt wail exposed. Of course any 
wn method may be used to expose desired areas of 
salt deposit to the splitting media by perforating the 
2nt sheath or the sheath and casing. 
he use of the quick setting cement mixture at the lower 
on of the well provides two important advantages. 
, by permitting the cement at the bottom of the casing 
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: drilled out as described, while the rest of the cement 
th is still plastic or semi-liquid, the sheath is not 
2ct to vibration cracks which often result when the 
th has hardened before the drilling-in takes place. 
is prevented by the hardened lower portion of 

:nt backing up the still plastic sheath. Secondly, a 
iderable amount of waiting time, and the attendant 
ing and personnel cost, is saved. 
:laim: 
The method of competing a well driven through 
purden into a salt deposit overlying a non-salt de 
, said method comprising backplugging the well with 
inding cement to the elevation of the bottom of the 
area to be subsequently split, running a casing into 
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the well to the top of said area, pumping water-based 
cement into said casing in a quantity sufficient to fill the 
space between the casing and said overburden, then pump 
ing into said casing a supply of brine-based cement Sufi 
cient to fill the space between the casing and the upper 
portion of the salt deposit above said area, then pumping 
into said casing a supply of calcium chloride containing 
cement sufficient to fill the remainder of the space be 
tween the casing and the salt deposit, and then after said 
calcium chloride containing cement is set and before the 
balance of said cerinent is set reaming out the cement at 
the splitting area to expose the salt strata thereat. 

2. The method of completing a well driven through 
overburden into a salt deposit and an underlying non-salt 
deposit, said method comprising backplugging the well 
with expanding cement to the elevation of the bottom of 
the salt section to be fractured, running a casing into the 
well to the top of said section, pumping unset cement 
into said casing in a quantity sufficient to fill the space 
between the casing and said overburden, then pumping 
into said casing a Supply of brine-based cement sufficient 
to fill the space between the casing and the upper portion 
of the salt deposit above said section, then pumping into 
said casing a supply of calcium chloride containing brine 
based cement sufficient to fill the remainder of the space 
between the casing and the salt deposit, and then reaming 
out the cement at the area to be split to expose the salt 
strata thereat. 

3. In a method of completing a well driven through 
overburden into a salt deposit for solution mining thereof, 
the steps of backplugging the well with expanding cement 
to the elevation of the bottom of a salt area to be frac 
tured, running a casing into the well to the top of said 
area, pumping unset cement into said casing in a quantity 
Sufficient to fill the space between the casing and said 
overburden and the upper portion of said salt deposit, 
then pumping into said casing a supply of cement con 
taining calcium chloride sufficient to fill the remainder of 
the space between the casing and the sat deposit, and 
then after said calcium chloride containing cement is set 
and before the balance of said cement is set reaming out 
the cement at the area to be fractured to expose the salt 
strata thereat. 

4. The method of mining a subterranean solubie salt 
deposit lying above a non-salt strata, which method in 
cludes driving a well through said soluble salt deposit 
and into the strata therebelow, plugging back the well 
to a point above the elevation of said non-salt strata and 
within a relatively pure salt layer, inserting a casing 
into said well which is of smaller diameter than the well 
and to a point just above the plug at the well bottom, 
forcibly introducing a quantity of cement through said 
casing sufficient to fill the annular space around the 
casing upwardly from said plug, in which the cement 
last introduced is quicker setting than the previously in 
troduced cement, cutting away the quick setting cement 
immediately above said plug to expose a small vertical 
portion of the salt deposit when the quick setting cement 
has hardened and while the cement thereabove is still 
in plastic condition, and then applying a splitting and 
uplifting pressure within said casing after all of the ce 
ment has hardened, preparatory to introduction of a 
salt solvent fluid into the split area. 

5. The method of mining a subterranean soluble salt 
mineral deposit, which method includes 

(a) driving a well through said soluble salt mineral 
deposit and into the strata therebelow, 

(b) sealing the bottom of the well by plugging back 
the well to a level within the region of the soluble 
salt mineral deposit, 

(c) inserting a casing into said well which is of smaller 
diameter than the well and to a point just above 
the plug in the well bottom, 

(d) sealing between the casing and well by forcibly 
introducing cement through said casing to seal be 
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tween the casing and well upwardly from said plug, 
(e) cutting away the cement to expose a small vertical 

portion of said soluble salt mineral deposit in an 
area thereof between said plug and the bottom of 
the casing after the plug and at least a lowermost 
portion of the cement around the casing has hard 
ened and without disturbing the stated seals at areas 
either above or below the exposed portion, 

(f) then applying a splitting and uplifting pressure to 
said salt soluble mineral deposit at said exposed 
portion thereof so that such force is confined solely 
at the exposed region, preparatory to introduction 
of a salt soluble mineral solvent fluid into the 
split area. 

6. The method according to claim 5 wherein the in 
troduction of cement is controlled so that 

(a) the cement last introduced is quicker setting than 
the previously introduced cement so that the quick 
setting cement is disposed within the region of and 
extends upwardly from the plug, 

(b) said salt soluble mineral deposit being exposed 
after the quick setting cement has hardened but 
while the cement thereabove is still in plastic con 
dition, 

(c) the splitting and uplifting force being applied after 
all the cement has hardened. 

7. The method of solution mining salt soluble min 
eral which includes the steps of 

(a) driving a well through a soluble salt mineral 
deposit and into underlying strata, 

(b) sealing the well by introducing cement into said 
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6 
well to form (a) a solid plug upwardly from thí 
weli bottom to a point within said soluble salt 
mineral deposit and (b) a casing-embracing shel 
above said plug and extending upwardly through a 
east a substantial extent of the salt soluble min 
eral deposit, 

(c) cutting away the cement to expose a small vertica 
area of the salt soluble maineral deposit just abov, 
the plug after the plug and at least a lowermost por 
tion of said shell has hardened and without disturb 
ing the seal in areas either above or below the ex 
posed portion, whereby the plug and shell are dis 
continuous only at said exposed portion, 

(d) and thereafter applying a splitting and upliftin 
force within the well so as to be confined in its ap 
plication solely to the exposed portion of the salt 
soluble mineral deposit to the exclusion of region 
above and below said portions. 
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