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Preface

Jordan Fhosonate Mines Company (J.P.M.C.) is a"phosphate
Rock Froducer", which is mainly cxportecd as raw material to
fertilizers producers in different countries in Europe ard
Asia. Also, J.P.M.C., is 3 partner of ;ﬁordan Fertilizer

industry Company™ wnich will start production of 3.A.P. and

M.A.P. before the end of this year.

Jordan Fertilizer Industry Company (J.F.I.) depends on
tre Phosphate Rock produced by J.P.M.C. as the raw material
for it's PA (Phosphoric Acid) Plant, while it imports the

other raw materials,sulphur, and Ammonia from abroad.

The Arab Potash Company wiil produce Potash and otter
cheniicals from The "Dead Sea"™ which is onz2 of the main
raeaservoirs of Potassium, magnesium, Bromine, .... and other

salts in the world.

So, Although Jordan has nct any ammcnia Plant (till now)
but it wi’l be, in the near future one of the major supliers
of High Aralysis Fertilizers tc the worlc market, while 1t is

now one of the major phosphate rocx producers.

In Jordan, ere is a project to exploit Lil-Shales
ei~her to produce electricity by direct combustion or 0
produce shale oil & other distillates from the shales. The
rreliminary studies were carried by NRA (Natlonal Resorces
nuthority) Stuff and seve}al Ciscussions betp iRk, J.E.A.
(corcan =lectricity authority), and ¢.P.C. (iiational Flaning

<ouncil) were carried tc Jdec.ne the optinum mecnod for

exploitation tne snales.




As we haven't any ammonia plant in Jorcan, this

report will include the following items :

1.

2.

Description cf the D.A.P. Flant of J.F.I. CC at

~Agzba Sea-Port in South Joraan.

General explanition of 0il Shales Project.

Yousuf Abu-Rish
JCRDAN.

Jan, 1%82.




so-dan Fertilizer Industry Ce., (J.F.I.)
OAnP & ™ AP Flant .

J.F.I. Fzc:ory is Lo. ted at agaba at the Red 3ea Coast.

The factory consists of the fcllowing plants :

1.

2.

3.

4.

Sulphuric Acid Flant; two lines of production of 1800
TPD of 98% H.,SO4 each .

o~
P.A. (Phesphoric Acid) Flant, sincle line of 1l5C TFD
100} pzos. i .
Sranulaticr ¢Flant cecnsisting cf two units of SO T.?P.H.
each of DaP or MAP .
Lne unit to produce Aluminium Flouride of 20000 MT/Year.
and other auxialiary units e.qg.
Turbo gererators of 2x22 MW capacity, aux boslers of

2x100 T/hr., water treatment plant, and marine Loading

& discharcing cerminal.

Tne fac*zry 1s expected te import Amwornia (31670GCMT ),
370 0CQ KT Sulphur,;anc 753200 aluminium rydroxicde annually
from abroed. Wnile 1.3 willion tons /year of phosphate rock
wil) be sugplied by SPRC. from al-rassa iine which is

200 Km Zdistance north tc agaba rort.

Grarulation Plant.

The plant consists of two symetrical units of 50 tons/hr.

capacity each of DAP or MAP. The plant will work on the basis

cf 22 prrs per day and 317 working days per asnum. The plant

is still under commissioning. Production is expectea before

the enc¢ of this year after finishing start-up trials with

cdoesn't start yet. S0 no techrical operational problems

ar.se yat.
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Or-cscription of tne flow sheet

Ammonia liquid at the rate of 11.14 T/H and § = 0.682
from its large single storage tank {(of 30000 t. capacity,
uﬁder atmosphoric pressure and -33°C), flows tc the ammonia
vapourizer and ammonia heater where it is vapourized, then
amronia vapour at S°C, at a rate of 7.2 T/H flows to the
1st reactor (preneutralizer) wnere it is mixed and reacts
with Pa.

PA of 54% P,0. (by weight), § = 1.7, 70°C flows at the
rat~ of 23.3 T/H as 1001‘uhich is divided into two equals
streams the first to meet NH3 vapour in the preneutraiizer
and the other stream to the ammoniation tank to meet the

underflows of the different gases & vapours scrultbers.

The slurry from Ist reactor itz pumped tec the cylincrical
granulator where it reacts witn further amrmcrla coming trom
ammonia heater at the rate cf 3.92 T/d and 8°C. Then Oa@
granuels at the rate of 372 T/H goes to the concurrent drye.
which consumes 0.8T/H of Fuel cCil (§=0.89). Then by a
bucket elevator tc the screen feed coenzyor after passing

a magnet at the rate of 370 T/H.

Screens are double deck ,the sversize which is + € mesh
passed t¢ the mills & recyled with tre undersize (-14 mesh)
on tne rate of 220 T/H to the granulator by a belt conveyor

& a bucket elevator (also after passing & megnet).

R —




The iroduct of the screens (-6 mesh & « 14 mesh) is
directed L0 counter current cocler, tnep by a bucket elevatcr
to finishing (polisning; screen at the rate ¢f 56.6 T/H and
54°C. The oversize of the upper deck « the uncersize of the
ljower deck are recyclec to tha process wnile the finished
product at tne rate, =f 50 T/H DAP goes tc tne Froduct Ben.
nll tne vapours & gases are sucked te the venturi scrubbing

systems snd dusts to cyclones.

So the plant characteristic figures are:

Prcduction rate S0 T/H DaP.
NH3 11.14 T/H
9205 (as 100%) 23.30 ~
stod(as 100%) 2.92 v
NacH (as 130%) 3.0185
Defoamer G.C1

Fuel COil 0.3
Incdustrial water 21.0

L.P. S5team 5.08&
Oesuper Water 0.21
Instrument Airc 65 KCM/H
Plant Alr 10'NCM/H

Power 252.5 Kw.

Note:-~ Bucket elevators, are 10t shown in the fiowsheet.

30ome Lines are icined togetn.r to _prevent confusion,
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El-Lajjun Gil-Shale deposit

Cil-shales exploration in different p.aces i1 Jordai
was carried by National Resorces Authority (NRA).
cxploitation studies El-Lajjun 100 Km South ta Amman and
betn the Amman-agaba Bigh & Al Karak) deposit was carried
by the same authority. The major aim i{s to supgly the
country with a new local source of energy. But, I draw
the attension that this can be a source to produce
Armmonia either as a by-product of some retorting processes
directly or by utilezation of a part cf the light distillate
of the shale oil producéd by steam reforming or other

process in a suitable low or medium scale ammonia plant.

The proved reserve of this cepcsit is more than
biilicn metric tons. The weighed average oil yeilecd is
acout 10% wt based on the Fisher assay analysis of cores
from 31 boreholes (Crilled in 20 sguere Km). The cil-snale
ped of (0 to 86m) thickness lies petween a chalky marl
layer of (10 to 60m) thickness frcm surfaces and a

pnosghate horizon bellow it.

A Retort Flant of 64000 tons/day crude shale oil was
sugested by an NRA reseacher using e.g. Tosco II (U.5.aA.).

process . .




Inorganic Chemical Ana2lysis of Shales:

Weight %
ioss on Ignition 48.25
Insoluble Matter 0.94
5102 8.64
Cao 31.22
+HQG C.g3
Fe203 .28
Tic, c.23
P,0g 0.15
MnO 0.13
Al,04 3.1
NaZO 0.47
K,0 0.84
503 5.78
V,0¢ 0.2
Fh ( ppm ) 45
Cu ” S0
Ni v 8s
an " 25C.

Crganic matter composition ranges bztween 22.30% wt.
most of it is insoluble in organic solvents(Kerogen) and

2-6% soluble in toluene or methyl cyclo-hexane (betumen).

Aanalysis or organic matter (bcth sol. & Insol.):

Shale Cil 54.7
Gas 18.13
Jater 5.3

Asgh 12.2




MODIFIFD PUMPHERSTON PRCGESS
TT0 PRODUCE CRUDE Oll. AND AMMONIA LIGOUR

Raw Sha'e . Retort Cag
Vigste Fkt Flue : X
5&
T g
2 Scruber 3
3 = ]
- ‘m_ Condensed Cru(ie Oil
Spert Shale quo'-\f
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