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M'ﬂ&ﬂl in

21%[3-0050!:
bag=105b:. N

Phosphorus:
important for

estohlishment
3% Pina 50 b,

bag = 1.5 lbs. P

Polassium:

will increase
siress loleronce.
209 Kina 50 Ib.
bog = 10 lbs. K




N2M ,NPYn ,D'WTN O NP1 N2aNNn
NeT

1P1TN XD NTY 1PYTN NTY 1PN NTY

‘, o - ."/f...q

T8 STARVED SENCE R N N OURISHED

" » -
M s e Sl —— PHOSP=ATY
' AND LimE




D'95NN INXYN) DAY MNMDY:

N9 D21 DMIPN 9ONN D1MTIN NNIY Q)
DI)NION) .

NONN NPADNI N1 12PN 1aX INTIpn NINNN ;MMD2
DT DIV - TN .DIDIX DIND D).

710N 1ION ADWKNI DADIA D ONN NN D12 XD PN
M NNDN.
YA MININ 12T O¥ 191D On a1 1N ADYWN 1N
DYI1N NY1 DN DN .DYONN



N”T1TD N'DIYIIN

POPULATION OF THE EARTH Altlanz )
Number of peaple Imng workdwice snce 1700 in bahons 2045 9 bin

1927.
2 bin

1700 1800 1900 2000

Sour e Unniiend Naabirns WK Pogedatom Py s s, Dot s e 80w Wieliewtilhey unyy




ADWNR) K(

K - Kalium Potash - ‘“Pot-ash”

My X oy MmMmMmeyvn-mvin nolpnai
D>17T) D122 DNNYX NALIN NhMN.

191 "IN 101N YT ADWNN DY 10,

D M POWNND NI DY DDV AOWNN XN Y



OMTYDIXTI D)) 2D
(DMIpy 01Y) D "N 20N

Calnita Eaakaddiaes
DN g/L
- 193
Nat ’
SO 10.8
2.7
Ca2+ 1.3
o 0.41
HCO3- 0.40
0.14
Br-
0.067
19.3 =~ 35

IMbD:

v NDpMmnM Mipaononm
Mwra NOn
+ YNNTON



0N NN TN]

DIV TON VYWD 5NN DMN 90% DY INNNWID

D17122 2YWNIL DIMTIANI DIWYNN DPNMINWN DN IN...



NN DY 010M 42 a5
TIN1)D NN DN WO
A NIXM DRV Py 11T
(PRY)ypanano'm
1T,

121NN NON O N
N2'2D1N WOD DV 1200,
MINNN NN NRXNINN
NONNY DD NNAO«
YV DNAN NNY NN
- MY nIMnNonN

NoNnN 0O -DNAY NINNND
MONN.

1N NON DMIAN 1MNIND
DN WP D*TINN
212 NON DX WOD.

TN
my mn»n owa T
TMmon o

vv)n Py -
. . v ® .
X . . - Y - v

mviy
vINMINT

NPLIP 2N NP WOD

MVYaAML Yo"y

Y

VO YPYN

mna o




noNnN D MM OINWOS DN
DM Eeipy oHER PN

oNIN g/liter g/liter ,]T,NT_?P;} ?.: X’E
Cl- 19.3 219.6 nypwn ,oom
w0 s e
SO42- 2.7 123 N2°2DN WHD
Mg2+ 1.3 <37 Ty By B A—
Cal+ 0.41 18 3
K™ 0.40 x 17 779 g
HCO3- 0.14 026
BI" 0067 X 83 5 .49 h

~35 338.7



K (mg/L)

450 1134
Py ; ) 5
=1 400+ . 190
5 - |
: - o ® i -1.38
) oo L oy
A 901 oo 2] WNWJ D]-ljv
- i e
N .
80 - - -
— DE ’ -é) & ~1.18 g n‘D’nnJ
= (DE) TR DT 5 of - e
2 Wl W 2OWTY
= Br/B s | fise
— DI'/Dlsw 9 oo [ TN 1TIIKXN
5 .
— 60 4 =108
(o] -
8 =
I_ ! [} ' z'o h 4'0 ) a'o n; ! u:n ' ‘201.02
Desree of Evanoraton (Br/Br...)
30000 110000
] ’ 100000 - .
25000 4 it
90000 -
o -
o 80000 - ‘
20000 - . g wooo:
R ) 00 j 0
£ soae0.
|5000’4 L N -
i “ §° 50000 °
[ Y .J .
10000 - . 40000 - .
™ at
| - 30000 - .
o? N -
6000 - & i [
- zooood .°".
- (-]
o 10000 o
o.ltﬁlﬁllirvlllttl1l1;|| 1"
0 10 20 30 40 60 60 70 80 90 ' 100 ' 1i0 ' 120 e s E e AP It
Desree of Fvanoraton (Br/Br...) 0 10 20 30 40 60 60 7T0O 60 90 100 il0 120

Desree of Fvanoraton (Br/Br...)



1IN L, LWIP
Nnpan 0Odan
DTN ADOWN
VIpYWD 5nMnn
noNnn 0MnN
DYTINN DNWD
1.89771v2

mrtT X (oN) 1Y
TR DM

D)
(Mavd 90

NaCl - vn -

KMgCl3-6H20 - vorp [l
MgCl2:6H20 - vaw2 [l

Mg2CaCle 12H20 - vyrimao [l
CaCl2:4H20 - vyrimvv s yro [l




Total Potash Production
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DI'TIAN Magnesium

for lightweight

I1I'"2 N'TIAN TINN DY 7Y 3 applications,

‘DI'TIAND I 17 n I Magnesiumsquare.com

Production & mining

The total production of about 726.000 tons per year is chiefly produced in
I the country’s China, Israel, Canada and the USA & Kazakhstan. Worldwide

annually 70.000 tons is produced through recycling processes.

[COUNTRY [PRODUCTION | CAPACITY
? I ? Brazil 6.000 12.000

Canada 50.000 123.000

China 526.000 602.000

1IX' NIV'Y e | e | =
‘manaIrn.R - e
nTNopIR A e e

Ukraine 2.000 15.000

USA 43.000 45.000

[TOTAL | 726.000 tons/year | 900.500 tons/year

I I A-] ] N I -] I y D I I ] w Generally there are two different production processes:
I ' I I a.) Production by electrolysis of molten magnesium

b.) Thermal reduction of magnesium oxide

The most applied process worldwide is the electrolyte process where the
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Fig. 2. Schematic section of the Mishash Formation in Campanian lows and highs of the Negev and distribution of the various phosphate
lithologies in the Phosphate Member.
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World Mine Production, Reserves, and

mnom Mamn
21¥15 NMax M1apa
5951

Mine production

Reserve Base: (Inthousands tons)

* -Igheous

2002 2003 Reserves Reserve base
United States 36,100 33,300 1,000,000 4,000,000
Australia 2,025 2,200 77,000 1,200,000
Brazil 4,850 4,960 260,000 370,000 ole
Canada 1,000 1,200 25,000 200,000 el
China 23,000 24,000 6,600,000 13,000,000 2
Egypt 1,500 1,500 100,000 760,000 ININ MM
India 1,250 1,250 90,000 160,000 NMILIPY MNYN
Israel 3,500 4,000 180,000 800,000 ,J1MnN2 , DM
Jordan 7,180 7,200 900,000 1,700,000 DY WY ,pny
Morocco & w. sahara 23,000 24,000 5,700,000 21,000,000 nX D2Myn
Russia 10,700 11,000 200,000 1,000,000 maamn
Senegal 1,500 1,500 50,000 160,000
South Africa 2,910 2,500 1,500,000 2,500,000 o
Syria 2,400 2,400 100,000 800,000
Togo 1,280 2,100 30,000 60,000
Tunisia 7,750 7,700 100,000 600,000
Other countries 4,830 7,000 800,000 2,000,000
—\World total 135,000 138,000 18,000,000 50,000,000

(rounded)
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www.dme.gov.za/publications/pdf/project research/minerals/sami/parttwo_phosphaterock.pdf -

TABLE 6 - WORLD PHOSPHATE ROCE PRICE, 1995 - 2000

YEAR PRICE"
St
1005 2572
1006 261
1007 270
1008 270
1000 270
2000 270

TABLE 7 - WORLD PHOSPHORIC ACID PRICE®, 1991 — 2000

US GULF NORTH AFRICA
YEAR $/t (FOB) $/t (FORB)
1001 280 313
102 DY 1Iya | 2 204
1003 232 262
1004 nyYMnN 1M 260 286
1005 204 330
1096 1NN NP9 311 350
1097 330 358
1008 NI NNNAT N | 55 366
1009° 320 350
2000 260 320
Source: Fertilizer International, 1991 - 2000

MNotes: : Average annual prices
For January to August



Dana Cordell (2008):

Phosphorus equals food A key non-renewable resource

Peak P,2034: no substitute? Growing food demand

Energy intensive We've used up the good stuff

Phosphate Rock Commodity Price
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Price of Phosphate Rock Concentrate 32-33% P,0, FOB Morocco
and FAO Food Price Index (2002-2004=100)
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Classification of

in-situ shale-oil resources
Dy J R 2008 Geology and resowsces of sove wony
of-ahale depoats USGS Scentfic invessgatons Report
2005 5294
B 301 566 million tons (USA)
B 10 000 - 40 000 million tons

1 000 - 10 000 million tons
I 100 - 10 000 million tons
E 1 - 100 million tons

No information
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Shale Oil Production

iN 2008 e, oty pesorces
Brazil 200 000 tons
China 375 000 tons
Estonia 355 000 tons
Total 930 000 tons

Estoniz

%O% TAIND NOMINN -

N

Source: The Boston Gobw, 2003-12-11

mmboy maamn

£V 28-33 00 man e = NO-NA 411 D
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(World Energy Outlook)
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Table 3.1 Oil shale: resources, reserves and production at end-1999

Proved Proved| Average| Estimated .
aalfle | Fgihad] gmount recowrable yieldof adiona] ™30 I

million - . million| thousand
tonnes tonn:;ns":g;:; I:gnc::lel tonnes tonnes
(shale) (oil) (oil)

Africa

Morocco surface 12 300 500 50 - 64 5 400

South Africa in-situ 73 10

North America

United States of 3 340( 60 000 - 80

America surface 000 000 57 62 000

South America

Brazil surface 70 9 646 195

Asia

Thailand in-situ 18 668 810 50

Turkey surface 1 640 269 56

Europe

Albania surface 6 5

Estonia surface 590 167 151

in-situ 910

Ukraine in-situ 2 674 300 126 6 200

Middle East

Israel surface| 15 360 600 62

Jordan surface| 40 000 4 000 100 20 000

Oceania

Australia in-situ 32 400 1725 53 35 260 5

Notes:

1. Generally the data shown above are those reported by WEC Member Committees in

2000/2001

2. The data for Albania, Brazil, Israel, South Africa and Ukraine are those reported by WEC
Member Committees for SER 1998

3. The data thus constitute a sample, reflecting the information available in particular countries:
they should not be considered as complete, or necessarily representative of the situation in
each region. For this reason, regional and global aggregates have not been computed
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TAEILE 1 - WORLD EESERVES, PRODUCTION AND EXPORTS OF PHOSPHATE ROCE, 2000

COUNTEY RESERVE BASE PRODUCTION® EXPORTS™

Mt T Rank kit % Rank ki % Rank
USA 4 000 10.8 2 39 700 28.5 1 272 0.8 10
China 1200 33 5 26000 18.6 2 2503 7.1 1
Moroceo® 21 000 570 1 21 000 15.1 3 11382 323 5
Russia 1 000 2.7 6 11 000 7.9 4 4470 127 2
Tumisia 600 1.6 7 8 000 5.7 5 Q70 28 3
Jordan 1700 4.6 4 6 000 473 6 4563 129 3
Brazil 370 1.0 8 4 300 3.1 7 - - -
Israel 180 0.5 9 3 300 2.7 8 2 780 70 W]
South Africa’ 2 500 6.8 3 2 796 2.0 0 779 2.2 7
Svna 100 0.3 11 2 400 1.7 10 1627 4.6 11
Senegal 160 0.4 10 1 300 13 11 524 1.5 4
Togo 60 0.2 12 1 500 1.1 12 1624 4.6 o
Other 4000 108 - 11 200 80 3786 107
TOTAL 36 870 100 139 406 100 35 289 100
Sources : BGS, 2000, p 209-211

USGS, 2000, p 120-121
Foskor, 1999



