






dent of Fertilizantes Dellsmo, Mexico. From 1964 to to­
day he is Manager of a Research Subdivision of Fer­
timex of Mexico. We are happy to have our neighbor 
from the South, Luis Corominas, present the next 
paper. (Applause) 

Potassium Chloride In Mexico 
Luis Corominas 

Ladies and Gentlemen: 
The present report has been made with the inten­

tion of giving information about the potassium situation 
in Mexico. A series of slides ars also been prepared to 
enlight this and copies of such illustrations, will be 
available at the end of this presentation. 

At the present time, there is no production of 
potassium salts used on both the fertilizer and chemical 
industries in Mexico, so all of the potassium is being im­
ported from the United States and from Canada. 

Main imported salts are potassium chloride and 
potassium sulfate, which meant a total amount of 
103 000 metric tons of equivalent K20 imported in 
1980. These salts are mainly used in the fertilizer in­
dustry. Consumption of both, potassium chloride and 
sulfate as raw materials for NPK fertilizers production, 
represent about 75% of the total figure. 

Potassium chloride consumption in Mexico has 
been increasingly changing through the years, an 
outlook of such consumption gives a figure of about 
300 000 metric tons per year in 1990. In order to satisfy 
this demand, two K20 production projects are being 
developed in Mexico nowdays. Fertimex, S.A., the 
government owned fertilizer company, will produce 
80 000 metric tons per year of KC1 by late 1983, while 
Exportadora De Sal, S.A., will be producing about 
200 000 metric tons per year of K2S04 in 1984. 

The Fertimex project is based on the KCL removal 
from a residual brine obtained by Comision Federal De 
Electricidad (CFE), in their Cerro Prieto Geothermal 
field, North Baja California. 

The Geothermoelectric Project started up in 1973, 
with two 37.5 megawatt turbogenerators. The present 
power generation is 150 megatt, with four turbo­
generators a 400 megawatt capacity is expected in 1984. 

Power generation from geothermal energy is based 
on geothermal wells. The output consists of a mixture of 
water and steam which, to be exploited, needs to be 
separated so as to send the dry steam into the turbines of 
the power plant. 

The separation of the water steam mixture is 
achieved by letting the flow of the well pass through 
centrifugal separators where water adheres to the 
separator walls and descends to its bottom, from where 
it goes to the silencer, while steam, rises in the separator 
and it is extracted through a central pipe towards the 
collecting net, to be conducted to the plant. 
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Separated water is presently discharged into an 
evaporation pond and a drainage channel from both of 
which it is finally disposed into the hardy river. 
Separated water, commonly known as brine, has a 
flwow of about 3200 metric tons/hour with 1.78% 
NaC1 and 0.33% KCl. This and the high evaporation 
rate in Cerro Prieto which averages about 100 in­
ches / year encouraged Fertimex to develop a process for 
potassium chloride exploitation from the geothermal 
brine. 

This process is based on solar evaporation of the in­
itial brine up to precipitation of NaC1, and concentra­
tion of KC1 to its saturation point. This saturated brine 
will be the raw material for the mechanical part of the 
process. The first evaporation step will be achieved in a 
14 km2 pond which will be built with no special treat­
ment, except for the bottom soil, which will be com­
pacted. 

A problem found during previous works is the high 
soil permeability, which averages about 1 x 10-3 
meters / second. The predicted permeability rate in the 
evaporation pond is of 1 x 10-5 meters / second, with 
compacted soil. This rate is the maximum which can be 
allowed in order to obtain the NaC1 saturated brine in 
amounts large enough to feed the consecutive steps of 
the process. 

The second step is a crystallization pond in which 
residence time will be enough to allow the preceipitation 
of about 87 000 metric tons / year and to obtain a KC1 
saturated brine. This pond will be 0.8 Km2 large and 
since very little loss can be allowed in this point, it will 
be built using a compacted clay treatment in the bottom 
and the outer borders. The expected permeability rate in 
this pond will be of 5 x 10-9 meters / second. The KC1 
saturated brine will be the raw material for the extrac­
tion steps, which consist basically of the following 
operations: 

1.- Concentration of saturated brine in three 
evaporation stages to bring up the precipitation of 
sylvinite (NaC1-KC1 mixture). 

2.- Hot leach separation of NaC1 and KC1, us-
ing a hot NaC1 satured brine as leaching fluid. 

3.- Centrifugation and drying of NaCl. 
4.- Crystallization of KCl. 
S.- Centrifutation and drying of KCl. 
KC1 production will be 80,000 metric tons/year 

which is equivalent to 50 000 K20 metric tons / year 
with a grade similar to that presently imported. 

NaC1 production will be about 159 000 metric 
tons / year which, added to that obtained by solar 
evaporation, will make a total production of 246 000 
metric tons / year. 

A diluted calcium chloride solution is obtained as a 
by-product from the mechanical evaporation stages. 
This solution will be concentrated by means of another 
evaporator and will mean the obtainment of some 
180 000 metric tons Ca Cl2/ year as a 17% strength 
solution. 



A small amount of residual brine (bitterns), no 
longer able to be recycled to the process neither to the 
solar evaporation ponds nor to the mechanical stages, 
will be obtained as a purge to the system. This bitterns 
will be discharged to the hardy river, its final disposi­
tion site being the California gulf. 

POTASSIUM SALTS 

(THOUSANDS OF 

POTASSIUM 

SALT 

K CI 

K2 S04 

Finally, I would like to give a general idea on what 
the costs of this project will be: the ponds and piping in­
vestment will be 'of U.S. $ 10 mm. The plant 
(mechanical process) will mean a figure of U.S. $ 18 
mm. Total investment will be of about U.S. $ 28 mm. 
An estimate of the operation cost gives U.S. 
$ 26.00 I metric ton KCl. 

MEXICAN IMPORTS 

METRIC TONS) 

SOURCE 

U.S.A .• CANADA 

U.S.A. 
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POTASSIUM CHLORIDE CONSUMPTION OUTLOOK 

IN MEXICO (IN THOUSANDS OF METRIC TONS) 
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CONSUMPTION OF POTASSIUM SALTS IN MEXICO 

POTASSIUM AS DIRECT APPLICATION AS NPK 

SALT FE RTILIi!ERS FERTILI~ERS 
OTHER USES 

K CI 33% 67% -
KZ S04 ~ 'Y. 88% 7% 

CONSUMPTION OF POTASSIUM IN MEXICO 

(THOUSANDS OF METRIC TONS) 

POTASSIUM AS DIRECT APPLICATION AS NpK OTHER lOTAL 
SALT FERTILIZ!ERS FERTILI2ERS USES CONSUMPTION 

K CI 36 74 - 110 
(23 as KzO) ( 46 as KzO) (69 as KzO) 

K2 S04 3 55 4 62 
(2 as KzO) (30 as KzO) (2 as KzO) (34 as KzO) 



K 2 0 PRODUCTION PROJECTS IN MEXICO 

COMPANY AND ANNUAL CAPACITY 

LOCATION (THOUSANDS OF METRIC START UP PRODUCT 

TONS K2 0) 
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GEOGRAPHICAL LOCATION OF CERRO PRIETO 

AND GUERRERO NEGRO PRO~ECTS 
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GEOGRAPHICAL LOCATION OF CERRO PRIETO FIELD 
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DEVELOPMENT ON POWER GENERATION IN CERRO PRIETO 

PLANT UNIT MW START UP 

CERRO PRIETO :t I 37.5 1973 

CERRO PRIETO I 2 37.5 1973 

CERRO PRIETO :t 3 37.5 1979 

CERRO PRIETO :r 4 37.5 1979 

CERRO PRIETO 1: 5 30.0 1982 

~ 
CERRO PRIETO n: I 55.0 1982 

CERRO PRIETO ]I 2 55.0 1982 

CERRO PRIETO II 3 55.0 1984 I 

CERRO PRIETO II. 4 55.0 1984 I 
- - ....... _ ...... _--- .... - .. - .... ~ ..... - .... - - - .... _ ..... _ ....... _ .... _._ .... __ .... _- .... - -- _ ....... _ ....... - .... -.- .... ---- .... ~ .... - .. - .... - .... -.- .... _-

PRESENT CAPACITY: 150 MW 

PROGRAMMED CAPACITY IN 1984: 400 MW I 
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BRINE FLOW AND COMPONENTS FROM CERRO PRIETO 

GEOTHERMAL WELLS (1980) 

0.89 m3/s • 3236 toni hr 
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CERRO PRIETO Kel PROJECT 

EVAPORATION PONDS- PROCESS PLANT GEI\ERAL ARRANGEMENT 

BRINE .1 EVAPORATION 
POND 

NoCI 
SATURATED 

BRINE 

KCf 
SATURATED 

BRINE 

No CI 
I--~I\ ~I CRYSTALLIZArION I ()--. 

PONDS 

.­
Noel 

PROCESS 
PLANT 

.. 
II' 

80000 

tons /year 

K CI 



~ 
o 
Q: 
a:: 
IIJ 
o 

N 

~,O~ 
1-~ 

0' t{,,~'vv 
~~~--4.~Q~ 

Ci o~ 
<l 

EVAPORATION 
PON 0 

EVAPORATION AND CRYSTALLIZATION 

PONDS LOC ATI ON 

HIDALGO 

,~. 1~~ 

CERRO PRI ETO 
GEOTHERMAL PL.ANT 

PATZCUARO 



!j 

Kef EXTRACTION PROCESS FLOW DIAGRAM CONDENSER 

EVAPORAT ION 

r rBRINE 

\ I .. I I 
CRYSTALLIZATION 
SOLAR POND 

PURGE FROM 
KCt SYSTEM 

... 1 
STEAM 

WASH LEG 

WATER 

TO HOT WEll. 

.---.--..... ~ STEAM .. STEAM 
WATER _11 • ._----,,....;-. WATER .. II 

'--....L.-.L.' _ ..... TO r -n I f TO 
WASH LEG...--!--U "WASH LEG 

TO COCI2 I· I 
CONCEN~ 

SATURATED _--I' I 
NoCI SOLUTION 1950~F--. TO No CI CENTRI FUGE LIQUOR ... ..._--....J 



N 
N 
00 

POTASSIUM CHLORIDE GRADE TO BE OBTAINED AT CERRO PRIETO 

60 % K2 0 ( 95 % K CI) 

I % No 

0.2 % S04 

0.4% moisture 

97 % 
.... 100 U.S. Sieve 



~ 

KCI PLANT WASTEWATER DISCHARGE LOCATION 

++~+~~+~~~~+~~~~~~o ALGODONES I 

I 

" 

C(:. 

, 
I 
\ 
\ 

'''\ , "--, , ('I 

) ~ 
(, ~ 

\ ~ 
~ 

1/\ 
" ( 

\ 
I 

" -...... 

( 
\ 

1) 
"V 

') 

"'..., 

( 
\ 
\ 

,'- ...... 

1 

EL MAYOR SIERRA } 

, 
) 
\ 

J 

, 
\ 
\ 
\ 

..... ... I 
I 
I 
I 
I 
I 

SUBTERRANEAN FLOWS L-_---
MAl N DIRECTION S t 

I 
I 
I 
I 
I 
I 
I 
I 
I 0 

I~ 
1° 

, 

'I"~ 
1/1,) 

,1/1,) 
.,) 

v 

1/1,)'1" 

~f(, 

SONORA STATE 

.......... 



MODERATOR TUCKER: Are there any questions 
on this very interesting development? 

QUESTION-FRANK ACHORN: In this potash, 
that you are going to make, is it going to be large 
crystals in size7 Would it be considered a "granular 
potash," too 7 

ANSWER-LUIS COROMINUS - FERTIMEX: No, 
the crystals will be the same that we are importing now. 
It means a Standard Grade. 

MODERATOR TUCKER: Are there any other 
questions7 Thank you Luis Corominus. Your discussion 
was most interesting. One of the attractive things, about 
your paper, is the cost that you have enumerated, twen­
ty eight million for a "Plant" and a production cost of 
"$28 per metric ton." I would like to express our ap­
preciation to our four Speakers this morning and par­
ticularly Kenneth Sharples, who crossed the Atlantic, to 
present his discussion and Luis Corominas who came 
from our good neighbors to the South. They were all ex­
cellent papers. Let's give them a hand. (Applause) 

As far as the formal Program is concerned that con­
cludes it for this morning. I will now turn it back to 
Chairman Achorn to see what he has for the future. 
(Applause) 

CHAIRMAN-FRANK ACHORN: Thanks to all 
of you who stayed late and heard all of these wonderful 
papers. I was quite impressed with our session this 
morning. I agree with Barney Tucker and we certainly 
want to thank our Speakers who came from "overseas," 
as well as our Speakers from "the U. S." We seem to be 
getting a lot more interaction between Mexico and our 
Canadian friends, and certainly, the European people 
and the people who came from India and halfway 
around the world just to visit "Our Round Table." This 
recognition is very "commendable to all of our 
Speakers. 

You have "the word" - Our 32nd Annual Meeting 
will be held the last week in October in Atlanta - at 
Sheraton-Atlanta Hotel- October 26,27 and 28,1982. 
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I know you are going to have a good spring season, so 
we will probably have an increased attendance. Thank 
you all. Have a save return home. Lots of Standing Ap­
plause. 

Comments By Albert Spillman 
Editing Chairman 

My pleasure, as it has been for many years, to have 
had this responsibility, to "prepare and edit these Pro­
ceedings covering Our 31st Annual Round Table 
Meeting". 

We had another outstanding, interesting and ex­
cellent meeting. Our Speakers' discussions carried up­
to-date information on most of "our day to day opera­
tions." 

We had a good "Attendance at each of our five ses­
sions." Everyone present seemed to show much interest 
and acknowledged with much Applause and Com­
pliments, showing their thanks, to "Our Speakers and 
for Our Well Planned Meeting". 

It takes a lot of work to "organize and properly 
prepare our printed proceedings." We try to do the best 
possible job. We delivered to our printer approximately 
540 thoroughly checked "script sheets" covering all of 
the Meeting Activities, Discussions, Slides, Questions 
and Answers. 

All of my contacts with our Speakers, Chairman 
Achorn, Moderators, Secretary Paul Prosser, his very 
able Secretary, Miss Alice 1. Blount, The Prosser 
Organization, our printer Tom Sabia, Manager of 
Quickee Offset, Inc. in Baltimore, Maryland, his most 
accommodating office. To all of you thanks and much 
appreciation for your replies to additional information 
we needed. I am sure your cooperation, with the 
answers requested were given at your earliest oppor­
tunity. I am sorry receipt of your copies of these Pro­
ceedings were delayed. Our Thanks again. 




