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Distribution, geology and development status of phosphate resources
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Abstract: The world's phosphate ore reserve nearly totals 69.5 billion tons (2019), but its distribution is uneven, more than 80% of
which is concentrated in North Africa. Especially, Morocco and Western Sahara are the world's richest countries in phosphate

resources, with reserves of 50 billion tons in 2019, accounting for nearly 72 percent of the world's total. At present, the sedimentary

W BH: 2020-09—-14; BB B : 2020-12—-16

ELTE . P57z BT H (201426 ) F1eb FE LR 2 R0 H (DD20190443) BEA 7B

PEE R R 93,1980 4F A i, g TR, 2 N4 DI BT 7 7™ IR S A 5 T4 ; E—mail : 123988278@qq.com,
EREE XL, B 19794548 T, B FESY  , 22 AR B M 5% 5 MR fb 27 A TAF ; E—mail : hb jtliu@foxmail.com,

http://geochina.cgs.gov.cn H1E LT, 2021, 48(1)



5484 55 1) R A TR A IR T A BUIR 83

phosphate deposit used in the world is the most important type, and most of these deposits were formed in two periods, Sinian—
Cambrian and Mesozoic— Cenozoic. The former is represented by the large amount of Marine phosphate deposits produced in
southwest China, while the latter is most typical of the North African phosphorous metallogenic province from Morocco and
Western Sahara to Egypt. In 2019, the top 10 phosphorous producing countries were China, Morocco and Western Sahara, the
United States, Russia, Jordan, Saudi Arabia, Vietnam, Brazil, Egypt and Peru, with a total phosphate ore output of more than 200
million tons, accounting for 89.29 percent of the world's total. Traditionally, the United States, Russia, Morocco and China are the
main exporters of phosphate rock. However, with the development of the phosphorus resources in North Africa and the Middle East,
coupled with the continuous reduction of phosphate resources in traditional supply areas, North Africa and the Middle East have
gradually become a production and supply center of the world. Five of the world's top 10 phosphate rock exporters in 2018 were in
North Africa and the Middle East, and Morocco in North Africa is the largest phosphate rock exporter. In terms of phosphate
fertilizers, in recent years, the world's importers mainly include Indonesia, Brazil, the United States, Malaysia, France, Australia,
Bangladesh, Romania, Paraguay, and the Netherlands; exporters are China, Egypt, Morocco, Israel, Australia, the Netherlands,
Lebanon, Mexico, Peru and Argentina, etc. The United States, which was once a major exporter of phosphate fertilizer, gradually
turned into an importer after 2006; India, a big importer of phosphate ore, has basically achieved self— sufficiency in phosphate
fertilizer in recent years. With its undominant phosphate ore reserves (3.2 billion tons in 2019, accounting for 4.61% of the world's
reserves), China is the world's largest exporter in terms of phosphate fertilizer production in addition to meeting its own needs. In the
past 10 years, its phosphate ore resources account for more than 18% of the world's total phosphate fertilizer exports. For China,

phosphate ore resources consumption speed is fast, its resource situation is not optimistic.
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Table 1 The phosphate ore reserves of the world's top 22 countries from 2008 to 2019 (Unit: 100 million metric tons)
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JEE 3 F AN P
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£ LA
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Fig.1 Proportion of phosphate reserves of the world's top 12
resource countries in 2019
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Fig.2 Change trends of phosphate reserves of the world's top 22 resource countries from 2008 to 2019
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il e PR IR R DTURR S i 53 & S R A A G,
SERRARHERUE B 5 B/R W (1952) A546 b AR e A
A 2 hR T R O R A X R R B AE AL A
T iz 2= HERRIX HERTTIE i a0 IR, A
Mk — 20 % e T AU R 156, 58 6k 20 HLik
RO i — LBt ppes AR RRE 7 B 1 1 E—%r
e o E AR B IR AR 2 Y
HUE SR IE L (MR 45, 1979 A8, 1980) . i -
Tt kazaxos (1937) #2120 122 ' Mekelvey #l1
Sheldon 55 7F— 20 & J& TZ A G . X — 0 L
PRI 2 BN A A1 5 VIR 26 B ) e o b T
DX e e A A1 0 R b, 36t XA E G2 Bk R KB
MPE AL FE R RO KRB VT R FIR . AR
HF ik 2% (1986 ) TA A 3 — 2 15 P AT it gt B ME AR
A LA b p5 R JFERA 18 — oty M PP () 2, DT 2 1
“BREIR” MRS, AR Bl G R Wl B A 1)
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115, B e B s B R I B 0 4 T
i AR . SR Ames(1959)
FE A, A A R R R B R AL E FAIF ST, R I
AT TH A SR IR A B BRI &2 AR 1, HIE LAY
W KA R I A 4, Gywan cxbit (1964) A
AR IR AR A R i B RSB = . EE
KA X AU E e G R R SR T il A
SRR i A B B AT IS AR E A AR
YIS ARL, , UESE T 22 A A E R A77E (Pareer and
Siesscr, 1972) o AEH)— e AR AT B
FIMR(1985) B g i X — s i A A A BB
T R 22T 1R s AT R, B — A E I A
SABEL S — B BB, B i
J (50K, 2010) 3 55 B BB LB B, B A4
WL ST FERS ; 55 — BT BORBR BTITE R B, RV Sk
(AR B AR AR R T TORR IR IS 5 368 DU B B R i I
25 5 B, BURR AR T P X ol T 2o sV PR i
RER 5% 5 58 1L BN BE IR ER & B B , 21N IRl 1Y)
AN B2 K i 7P A P (S R R AN W e ST 1
WA
3.2.4 KRABET R

AT R AL HE AL — bk g SR AR Wb — 0T
FRARILL Je S S ME R LA

AL FR B RN 5 il 2 A XL E | I
ARSI W SO A DB T T Tl I UL B AR T, KL
A BE TR R 2 i T oK P o AL — PR
BT IR , SRS B Bl B 2 B8R TR, & Ak
VER #3212 , 20 VR - OTBUE SO BT IR
B A WAL TUR PR B R i (ABURN
8,1994) , SEEEDT R h S M S AEMERT,
AN R R TERR, SIS EE B AD | 22 AR
FH L8 0 e 9 3 R B A K = CRBURN 45,
1994) , 1" 41 Z tH IS W0 FN 5 f A AL A, )2 A L
IR 51 N INEE S TR N S TN I
ARG FAE 4 )5, ZU By 05534, an v [ g v B (&
AR 2, 2012)
3.3 WEE R R RN E) R BB A R TR B I
3.3.1 AT,

o R A T 2B AE AT, P55 A
(201D &1}, oty ERZE AR B L RSP
0D IR G 40 S b R I R W

B, ZR B K4 (2018 ) 4T H S 1) 322 sl %) 3y
8 KIHEI , 43 Ry ity oot 1R(2.0~1.7 Ga) (T 98
22 (0.7~0.57 Ga) L FE R i FE R | — & 20
WO 2t — Lt i et R B4
—IACEE BT T, -4 Hh L FE A R A 1 R
BAHBE L e DL R oot A4 e 012 v B = KRR
I , HG v B S A R A B P B B
S EB RS, M T A A B R B
WG S A AR AR A b

MRS B0 R, 2 2K B RN AR it
R PR Z 7=t F ool w7 T 2 0l B 0 K o
M P, anfik 2 Wy PEAA A A SE (R SE el D
JE S T ) oy R MR T 2 o A A A SRR IR s S
BT 7 T R M RO i L P G
Ko e I b2 AT DU A
o DUBUIEE (0= B AAR R T2, 8 KU
AR EEA DU AN 7 1, g St — i 2
B BB BRI A B, W B VA i i o T S
VA R B R R R AHZIE 1 s v ) 4% 1 bk
X BB 2 R DU RN BE A, 5 2 E B 1 80% LA
b, 2T R B A AR FE R, R g s
D)1 B b I FERGE AT S )2, BT S A
XS, 2020) o IR AE BB R 2 H1RAR
BRI, A TR
332 #AF R

(1)Bengurir B4 KB FIE

PE AL Hb DX A 6 1 St — 3 42 R 0 Y I
BATRR AT LA EE 35 55 v Bengurie BT R AR
LN KRR EETS B BRI AT TR ER AR T T & 4 K
Wz — RIS FF A VR A b o e T
PRI E W ,2018) o W IR T EE I B g &R
I S v AL Z) 60 km, 7= H T Gantour 734
FA s DX, W A st Pl ol 1 & J2 N o ik TR
AHJEHRL, R E N 5 )2 (Youssef 45,2014 )

2 W L 5 RE B (Maastrichtian ) B 2 5 )2 : JIGH
SREURLBE R AR | TS N R A 2 88 1 A IR R
HREH 2R 1208 BT W E, & Gantour
F b bR R P G

KT B (Danian) : i 2 I8 & 4 A K A
PR ER , AR TR My ik ot o )2 5l R 1 A, R B R AR 7
G120
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e Je FE M (Thanetian ) « i W5l £8 )2 H D TR B 1R

ERAL R, TS R — 2 Ve A o
IR B (Ypresian) « FH Y6 K — i Ji 2 5 R

R

JEEREMT (Lutetian) - 1% )2 LUR ZHCR H 2 8-
A RAT JE IR bR RE A B IR AR IZ 45 R,

(2) 2 T TR b L DX B A A e AR A

TR X 2 e 8 T B A e R I
A, 2011) K X B E A BRI T JE R T
fFF—EDRIGMHEE TS Bibon RIRE w5
FRVURY B RIS A TR RIBE A B R o

TR RBAZE SO E SUART
WY RS RE RS MO BTSSR A R
ALK, 10 em Z2 47 BT 70 m AN S5 5 7 IR IE [P A2
SE LB AT K 10 km DL b 516 5 1) f R FE
AR 3 kmo AW IRIBED 4 0] 43 AR S
Yy CANGEUBE IR AT o B 1 U IR A ) (IR S
Wy CangR B A BEES A WIS, KA 0 2 kR
EIE NI EE0T T U w7/ -8 )[R B O G B =
A R T ORI AR BCIRA T B Bk T
KBS (B, 2019) o
3.3.3 RE) AV E 6 PR K

FEREA (006 R S 1, OB R B S A TR
I B IRIAY ABUNAE (1994) 48 H A2 LR B
f) Tl B it i, DUBUR B A 7 R 5 78% L I
FEB] R IE T2 (2019) Ge T A 23Kk Tl TF R 19 %
WA AT 85% J T B BVBE A 5 8 25 [ Hb 5 ] A =)
2019 A MG HEE B , A AR DI PE L FREE 1% B B9 T
FRURIBE Y 7 R (BB 6 55 5 21 T A el
Y 71.95%, 1] UL, TR 76 BT U5 28 5% A
T EIS I T A EEA R L R B RN
SEBRPE BB, 6 R IR G AR YIRS 5
NG AR AT R0 22 BR, 25 Wi b J2 T A KRR vk
W2 JE DR, B RBEHCA I NS < BR” R4
Je PR VTR PR B AR Al R A 25 IR 1) H A O (3
K,2010) ; AE PN PG AL A% B A b DX i 12t S
T it e e I b DX JBE I R R PR O B L BT R
RN 2 Je lr 3 K —ay 1y v AR AR —r AR AR A
AT AL A B0 IR, PR AL AEBE O B
(Lucas and Prévot—Lucas, 1995) . 73 AR w" R
P BT IEAE B OR TOURE B At A BiE b 2

=

S

=

17 20% (CABURITEE 1994) % 2 BB r 2 5 i 7 52
(Khibing) 5 & A IE KA LRI BED R R RS H
RIBER R (5645, 2015) . A8 FUREW R A A= i i
PR A B V5 A DU AR G A KK

4 TSR BT AR R O

2 RN BRI A A AR e IR IR ()
FI7,1991) , 7 [ LB 7= figg 2 A ™ 2y TR o
Sz, {5 20 228 5 I S S A 4 HE 10 g
T3 PR, 40 25 1980 4F -t st s A B0 A A9
ORPE,2014)  H EREAL ™ & AR DL, 96 0% 5 &2
% [E PR3 55 W58 Fir (Chatham House, 2018) S it At
FERENEAE Zp Kt , h EUANUAE 2006 4 LA SE3L T
RER H 4, B A R B E  (Hrp =
TF & P A TE SR IR S RE DL G AR R IR 2 T
SRATBAR IR 4 5256 R HECRE AR & Bk
T R ™ EE o T R 5T U R ER T G KU ik
S In) (B PR, 20145 5K I3 7T, 2014 £ 5% [E 55,
2019) . FEEIKHEFAOBED H EE v aF B R Eh £ A (Office
Chérifien des Phosphates, fij #X OCP) £t 52 F- & il T
Kttt FBR 5y, 2018 A BE I BRRE IR £h S HLATT AR i i)
B VA R Y 18.8% (7758, 2019) o
HERZFMH EZ TR, 2008 458, OCP JFiH3k
Jiti FAAHE e TR, R T sk 2 B, Sl R ok
B I AE 2018—2027 4%, S PRI L 1 AL
SR 50% , BRTEAS [ KA 5541, OCP ik [A]FE Y
REF R AEDML FEIREMR LT e H A
V. 55 R B P45 0% A Al A A e i M (5 382 1R S )
W) o TR, B PR THRE PR LA K AR R AR
W IX BRI & TR BT A AL o0 BB T
Rl bR A X
41 RBT FERETH

I [ Hh o R A Jmy Kb [ R Ge i R i ge T AL
P R 2019 AEHE SRR 77 10 2.24 44 1, B4R
300 J7 t DA A8 FE S s DX v B R RN P AR
MR e R 2 B YRR B LY
Bk R Das g e k124~ (3R 3, K 4) .
B 7 i HE I A AL T L2019 AR
g 5T AR R R R Y 41.66% ; M L Z T fif i
TS 1AL I E 3 BF RN VG 4G B 2019 AR BE A 7= S
B R A L (E L AR R R Y
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R 3 2008—2019 St FRBEEEBIEBE 2 (Ft)
Table 3 The Phosphate outputs of the world's top 22 producing countries from 2008 to 2019 (thousand metric tons)

EZAX 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
i E 50741 60209 68070 81223 95296 108511 120438 142037 144398 123132 96326 93324
JEE i 5 AN
. 25000 23000 25800 28000 28000 26400 30000 29000 26900 30000 34800 36000
P B
FE 30200 26400 25800 28100 30100 31200 25300 27400 27100 27900 25800 23000
% 10400 10000 11000 11200 11200 10000 11000 11600 12400 13300 14000 14000
A 6270 5280 6000 6500 6380 5400 7140 8340 7990 8690 8020 8000
YHRERTRAT / / / 1000 3000 3000 3000 4000 4200 5000 6090 6200
R / / / / / 2370 2700 2500 2800 3000 3300 5500
B 6200 6350 5700 6200 6750 6000 6040 6100 5200 5200 5740 5300
B & 3000 5000 6000 3500 6240 6500 5500 5500 5000 4400 5000 5000
e / / 791 2540 3210 2580 3800 3880 3850 3040 3900 3700
LA A 3090 2700 3140 3100 3510 3500 3360 3540 3950 3850 3550 3500
EEE 8000 7400 7600 5000 2600 3500 3780 2800 3660 4420 3340 3000
WORHE 2800 2800 2600 2650 2600 2600 2600 2500 3000 3000 2800 2700
RUFILE 3220 2470 3000 3100 1000 500 1230 750 / 100 100 2000
E[ 2290 2240 2500 2500 2240 2300 2160 1980 1700 2080 2100 1900
ERE / / 1240 1250 1260 1270 1110 1500 2000 1590 1600 1600
FEWN /R 700 650 950 980 1380 800 900 1240 2200 1390 1650 1600
S / / 1510 1510 1700 1760 1700 1680 1700 1930 1540 1500
Wi e ST / / / / 1600 1600 1600 1840 1500 1500 1300 1300
Bif 7R K A 1800 1800 1500 1250 1500 1500 1400 1270 1300 1200 1200
EA 800 850 850 730 870 1110 1200 1100 850 825 800 800
JIEWN 950 700 700 900 900 400 / / / / / /
HABEZ 7440 8620 6400 6820 5700 2830 2570 2470 2890 2980 2859 2900
A M8 161101 166469 181451 198303 216786 225631 238628 263157 264558 248627 225815 224024

s (O E B i R IR T R GE 1R 5 (2) JLAbEICH e V51 2 11 1 5T 1145 J7) Mineral Commodity Summaries 2009—2020,

16.07% 5 3 [E W A 77 o o T 5AF BE ik ™ i 1
10.23% , & & Wr gk o = i 5 A ek 0 =
6.25% , H AT R wh o = s e A ek B =
() 7 U3 HE 5% UL T o Geit$diiid Bos, DLk 124>
B 37 E AR 5 T 2019 4R EE T SR A
PR 92.19% , WY FIAEM =B 3277 1X
AR 7 R BRI RS K, A
2008 4E1 1.61 12 t 14 /1% 2016 411 2.6514.t,2017—
2019 4[]S/ N T 5%, (H 2019 4F TH a7 5 A))
I8 22442t 415 F 2012 4F 2 BT AR FE B P (3R
3,FE5), 2006 4 H BT i AL 5 R BRE
S0, — ELE 2016 BRI, 2016 45
TG A BRIREE AT B (B4 2 2019 AR5 7
UL AR, W R AU 2 SRR 3 LAY
SRy 5 R RIS 3% 8T, W AR ™ i AH T H AR AR K,
T 1 6 R O BB 7 e s S R AE T R R B T BE
BV 2 AR/ N R, 2014 4F J5 BE I B 1

WA PR A 28 ] AR 26 R ek e
AR JE LA 407, ZAERAEARRE TE 1100 7 t 42
£, 2014 4 J5 A /i Lk, 2] 2019 4F 35 1400 J7 to
HoAb [ R a2y B bR hiAn g R ZE P
RS H AT Bk ELPE 5 Je T A 5 v A BT R
TR 5 (R B 7= A U /INIE - B, I FLAURI I 32
R ELRZ I, 2013—2018 47 (8] (B 7= 5 SR T B
2017 12018 4F P2 A 10 U7t HoAth 6 52 i =
U751 7 N N |8 07 S P e e A e e v S ES N
WA B E R WA A E AR, 44
KB 7= 5 SR ™ i 72%~80%, 355 T
A B LS . U RS — R E—r
X T AT 7 S R R, S i A At
5 EFEL

VAt S i o e o 5 A BRI BF Lk
FEE AR AR — e IR R R R 24 (H
B 5 o AT b EMIG 25% 5 TR BRI BUR
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Fig. 4 Proportion of phosphate outputs of the world's top 12
producing countries in 2019

DIAN YN E| e Y E B PR S W T iy e ]
MR (R ) ABELBE AR A8 = (R 3) , Wi
FEA R R VCIE AT AR KWy mT 42 5 v SR
SR NS IR =R T e N RN TR ER =W B S
JEIPE I . A G5B 2 B A B i 1t
I e IE NG SEFNZROE [ G AR AR H X 7% (5
SEAE,2017) , NBED BER BUR AR E R, XA R
HEF AR SR AR AR 23— 20K
4.2 RGBT HELBRATWY
4.2.1 #REH Bk B 2 oL

(DA ww ki 1

thE L EE R ARG 2R B 1K,
Bt JUAE AR AR BT TR AN WTIR A, B B
W R EERIE SR W R, R 2 K E PR
5158 I (Chatham House,2018) 5L 7= 48 b %t

300000

BHER, 2000 4F LORILAE P AR R (&
) RS 7k A 4 KRB Ry i s (Bl 6ab
c.d)o [HARZ Wk b [ A B 1 A Wb,
W e AR R AR AL 22012 4R LUE , AR
IV X BT O SR, TR kR O
HL AR G AE AR R 3 Kl (] 6e f) o
2018 4F 3 Kot 10 Hpo B A7k i 10 5 R
78.29% , Fo i R B B g BE R s 1 iR A
17.45% , ™ 75 ML D09 85 0k i B AR
14.23% , LA DBk ) i 5 TR 46.1%,
AT DL AR X B O B XS, X 5%
X R 9 5 R BT T BE A
iE

5 WG 2B AU R L {H 1980
AR TR DB T GREER L 2014) , 4 05 8 B2 52
BRE555- 85T flr (Chatham House,2018) 14843
(F24, K 7a),2000 4 DL 5 2 E BET #3481 & 27
105 ¢ VAR 5 A B A8 1 11 & M 2001 411 128.00
T3t R A E] 2018 45119 19.87 J7 £, 2015 4F &%
£ 4.58 7 t; T Wi e by th 1 s AT B R B, A
2000 419 366.09 J7 t FREE| 2012414 15425 1 t, 2
J&i W7 0 T2 2018 4119 249.65 7t AN 2
2000 4 LISK A T80k B2 0o AR B RS
FRE TR R RS 107, H AT 240~500
T3 t(f% 2009 4EEA% , H9 165.16 7 t) , IR FR G K
o [RIREA T b AR b X A 352 K RN B R R RS )
TR AR A E R B AR
2014 4F 12007 4405355 126.57 J7 t f1131.42 7 t,
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Fig.5 Change trends of phosphate outputs of the world's top 22 producing countries from 2008 to 2019
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Fig.6 Global phosphate rock supply and demand situation from 2000 to 2018 (Data from the website ‘http://resourcetrade.earth/data’)

Yy R s, AR HLIX 2 BRI DL S R e
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HALAE, KRt O eke 3 20k A &2 A dedE,
R AR S HE O B B 2R AR P AR
JRFn e AW CH ) 2F RS £k AR
o E AT
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R4 20002018 FH R FZBE HOERT MEHOE ()
Table 4 Annual export amount of phosphate rock from the world's top 13 exporting countries from 2000 to 2018 (Unit: 10
thousand metric tons)

Wy BREE WRPH 4B ZE WK AR mEERATEE PURRATE SERNIUR LGS PE Bfpy EE

2000  445.87 366.09 84.71 71.09 3.72  43.80 2.92 12.76 11.00 7.12 96.55  0.56 5.03
2001 239.26  331.87 9579 60.24 451 31.16 37.36 3.10 22.71 8.67 128.00 0.002 1.48
2002 253.74 358.10 89.59 17.55 3.58 3536 20.68 14.43 16.91 7.79 7896 0.0005 0.21
2003 27333 339.29 109.87 31.43 1226 2699 3.31 15.22 9.18 5.43 103.70 0.0001 436
2004  296.60 352.02 117.53 3832 3432 24.03 22.23 24.86 0.00 443 105.38 0.0001 3.73
2005 31327 356.67 122.84 4511 6923 19.37 10.64 38.89 0.00 8.68  52.84 0.0004 5.76
2006  414.21 29426 5777 6248 4337 15.72 6.39 91.50 0.00 380 17.22  0.67 7.13
2007 42440 277.55 60.01 49.12 5045 12.45 12.90 131.42 0.11 555 2270 0.0001  6.98
2008  388.75 24039 76.12 41.02 6297  7.95 40.10 127.00 2.23 19.70 ~ 51.00  0.10 17.97
2009  165.16 242.89 3947 2980 5393  5.01 16.50 82.35 1.25 49.85  9.58 0.00 10.33
2010  333.58 22221 5975 5329 9834 930 19.53 77.94 0.55 4320 12.01 0.00 12.10
2011 32698 14558 127.87 4830 5649 1421 36.04 99.68 4.57 43.15 17.78  3.15 3.59
2012 349.62 15425 181.74 77.63 121.50 22.29 41.61 90.98 11.59 67.76  10.74  0.19 8.45
2013 352.88 21740 9293 50.64 79.46 10.21 24.02 84.89 8.82 94.72 1142  0.62 17.29
2014 45223  210.12 7281 71.65 126.57 13.56 7.63 104.07 22.97 9724 697 0.12 0.71
2015 460.24 175.02 64.11 63.45 108.52 55.20 22.08 110.29 39.99 94.10  6.02 0.05 0.07
2016 385.34 22897 14137 28.61 11031 50.89 39.84 89.45 23.89 99.54  4.58 0.12 0.25
2017  488.07 244.10 181.42 4997 11440 47.57 56.91 84.35 48.30 69.34 1632  0.15 0.14
2018  550.16 249.65 150.18 70.44 64.14 63.03 59.30 51.14 50.49 3022 19.87  18.79  0.28

T BE R U 5 M3 http:/resourcetrade.earth/data 25 Hf
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Fig.7 Change trends of Annual export (a)/import (b) amount of phosphate rock for the world's top 15 trading

countries from 2000 to 2018
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&5 2000—2018 FH R FZEH H OERT MEHOE ()
Table 5 Annual import amount of phosphate rock from the world's top 13 importing countries from 2000 to 2018 (Unit: 10
thousand metric tons)

Sfr EIE BUZEVETE SrfgrE REJL SBPREE AP LRI feEl RRNE RRCM WP kM G
2000 114.99 14.30 87.45 0.01 25242 25.62 73.68 61.96 37.82 76.84 0.01 0.05 0.06
2001 140.31 14.47 49.28 0.01 100.23 23.94 7595  64.35 7.40 60.49 0.01 0.06 0.01
2002 77.81 16.74 91.43 1.01 111.39 21.83 60.08  60.42 48.25 66.96 0.51 0.06 0.01
2003 70.51 20.22 107.69 527 10432 26.23 7336 66.95 53.40 76.74 0.01 0.05  0.002
2004 82.79 14.26 70.99 3.80 93.93 32.97 69.47  62.02 50.67 91.04 1.86 0.05  0.003
2005 113.57 28.56 84.50 1292  97.56 40.42 85.87 69.43 53.66 7729  11.69 0.07 0.03
2006 101.39 16.49 98.00  48.58  83.68 43.71 73.54  66.84 43.35 69.63 6.99 5113 517
2007 120.97 14.40 11836 7692  92.61 41.82 121.01  67.63 43.46 4399 1530 5343 4.1
2008 103.81 7.92 115.88 5932 101.77 49.17 98.99  67.86 52.44 66.68 1836 4882 4.1l
2009 198.97 1.92 122.10  58.13 8.92 50.25 4140  38.89 32.34 54.72 6.01 3790 324
2010 191.55 32.73 131.58 3226  78.39 52.64 85.06 47.01 45.36 80.31 7.08 6048 334
2011 234.79 2.19 129.09 3092  86.13 54.53 7230  37.89 57.03 71.41 2498 40.20 0.003
2012 429.47 4.34 121.04 29.25  82.05 57.77 60.38  31.64 53.56 57.11  26.65 3855 3.14
2013 264.88 3.34 12491 44.17 83.73 50.24 55.69  39.73 40.97 37.08  21.13  47.63  0.004
2014 320.37 16.57 121.11  78.89  76.97 43.98 61.74  47.88 57.79 62.54 5.44 17.27  0.004
2015 327.19 20.75 146.19 73.42  75.62 48.86 60.30 5221 46.58 6422 11.85 2121  0.04
2016 210.27 139.71 131.47 102.18 73.66 48.22 5539  49.67 47.91 2693 3536 2674 6.27
2017 290.20 200.87 119.44 9731  69.03 55.12 63.83  46.31 59.16 5495 5430 3697 1227
2018 308.17 185.91 14691  90.98  69.08 60.22 57.07  56.68 51.21 49.64 4788 1949 794

VE BRI - P55 M3 htp://resourcetrade.earth/data 2 F
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Fig. 8 Global phosphatic fertilizer supply and demand situation from 2000 to 2018
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Table 6 Annual export amount of phosphatic fertilizer from the world's top 13 exporting countries from 2000 to 2018
(Unit: 10 thousand metric tons)

% hE M EEETE DM@ BRI s RROm SBvar MR BTIRE S Pl EE
20004 4538 396  61.11 5775 3.27 24770 9.66  21.82 0.0l 0.01 1.02 9.96  66.58
20014  36.10 18.44 48.84 59.89 2.46 3457 13.57  25.80 / / 0.39 12.46  63.08
20024 6029 17.07  48.14 5328 7.75 35.79  18.67 13.06  0.02 / 0.19 13.11 65.84
20034 69.09  5.04 4629 / 0.04 3592 2043 16.63 0.02 0.0001 0.22 12.16  61.68
20044 99.61 4351 57.71 30.24 10.72 2440 30.73 1352 1.30 / 0.30 9.72  48.78
20054 102.78 21.70  67.41  65.88 32.03 20.53  26.81 15.66  0.03 / 0.90 8.80  38.68
20064 9842 3230 80.52 83.32 22.29 19.09 2630 21.17  0.04 0.05 0.55 791  25.61
20074 15135 47.04 87.18  94.60 55.45 1125 2934 2141 0.10 0.12 2.92 9.47  14.05
20084 133.74 84.61  69.69 121.38 14.06 11.19 2357 25.09 0.01 0.52 9.08 10.89  10.68
20094 11635 23.52 6434 53.12 8.39 1136 21.65 7.81 0.01 0.87 1.94 7.71 9.33
20104  147.65 13939 87.53  88.45 37.34 1339  27.82  19.07 0.19 1.91 6.44 7.05  19.87
20114 24576 13535 84.73  77.18 41.28 2522 23.66 18.12 496 0.58 5.11 6.51 2.26
20124F  180.58 112.89 100.17 67.79 39.54 28.26  20.84 2558 10.71 1.05 10.00  5.84  20.40
20134 162.12  100.84 136.90 86.44 31.99 32,13 19.65 2395 1359 035 9.31 1446  12.59
20144 175.51 126.50 12830 76.55 33.55 26.71 2039 2647 12.00 3.89 15.01  13.83 12.67
20154 190.86 87.25 101.62 75.39 42.71 2644 21.82 2516 11.09  6.39 18.40 1445 1147
20164  145.82 82.80 12341 79.85 40.15 3457 1231 19.83  19.05 1492 1656  9.08 6.13
20174 188.83 9393 13451 9531 46.91 32.70  20.07 14.63 16.50 11.61 8.86 6.05 2.24
20184F  189.50 157.93 121.61 90.34 43.43 27.82  21.71 20.89 16,52 13.57 1224 395 3.26

T BE U J5 M http://resourcetrade.earth/data 25 Hfl |
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Table 7 Annual import amount of phosphatic fertilizer from the world's top 13 importing countries from 2000 to 2018

(Unit: 10 thousand metric tons)

g g B EE Dok EE M dindiE PO BhiE fift EE FRE Swt
2000 1477  74.24 4.80 12.90 53.81 31.30 17.07 0.01 1.30 23.86 3045 9.71 0.06
2001 10.76  84.21 8.24 2.53 51.23 35.73 22.74 0.05 1.97 19.98  27.62 8.37 0.55
2002 2457 91.26 4.09 16.46 42.21 29.98 39.27 0.01 3.29 25.60 24.22 6.49 1.04
2003 12.85 121.28 186.38 9.83 136.09 42.30 41.59 3.83 4.34 276.14  68.52 10.55 0.65
2004  22.86 123.75 5.42 30.15 33.71 27.57 42.39 0.46 4.69 9.50 2098 2349 0.67
2005  46.25 95.64 6.00 36.78 34.06 27.25 60.04 1.79 6.34 13.42  17.68 31.26 0.27
2006  54.57 107.98 12.98 33.73 22.65 16.71 36.21 0.64 6.51 12.11 16.61 43.02 0.24
2007 5492 16492 23.20 41.37 26.79 19.48 24.54 2.47 5.77 10.16  21.65 47.46 0.21
2008  45.15 15141 1843 29.76 32.43 22.15 51.46 0.91 493 12,66 17.13 24.01 1.94
2009 3483 11146  4.00 8.14 11.66 8.37 49.46 0.83 7.66 8.07 13.31 8.47 0.01
2010 124.21 14097 20.74 46.63 23.51 36.84 39.82 1.47 7.64 16.76  22.55 20.21 0.29
2011  163.64 18222 2193 33.26 35.56 13.73 74.78 2.69 12.76 17.20  18.21 27.40 0.04
2012 194.08 160.13 17.64 27.74 27.36 12.70 51.78 4.29 12.78 17.77  13.06 13.52 0.50
2013 112.81 206.57 21.21 29.09 32.30 18.39 50.45 17.36 12.82 20.14 16.14 15.21 0.27
2014 178.81 168.47 43.37 27.19 27.67 21.93 61.34 16.37 12.24 20.13 17.65 15.28 0.88
2015 197.81 126.73  30.16 31.84 24.39 34.13 61.65 14.29 14.26 19.71 14.24 9.57 1.46
2016 174.12  131.79  39.69 30.19 27.74 33.12 64.74 16.10 16.50 2446  16.61 17.42 1.78
2017 21294 110.62 35.11 45.89 30.41 27.42 42.66 21.64 20.42 27.31 15.54 9.97 3.67
2018 210.73 168.49 51.57 44.22 32.93 31.21 28.28 22.14 21.94 19.60 17.24 15.88 14.13
T BRI UR P53 http://resourcetrade.earth/data #4 P
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