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TOM TAT

Quing photphat 13 mét ngudn tai nguyén khong phuc héi dworc. Téng triv lwong quing photphat
trén thé giéi woc tinh khoang 7355 trigu tan (tinh theo ham lwgng P,0s). Cho dén nay, téng san lwong
quéng da dwoc khai thac la 1955 triéu tan P,0s. Bang phwong phap thong ké két hop véi phwong phap
binh phwong téi thiéu da dy doan dwoc thei gian khai thac dat san lwong cwe dai la nam 2040 véi san
lwong khai thac cwe dai khoang 64 triéu tin P,Os/nam. Sau khoang thi gian nay, san lwong khai thac
sé suy giam manh, sé gay ra nhiéu ap lwc dén gia thanh va lam gia ting strc ép dén toan thé gi®i. Nguy
co’ can kiét ngudn tai nguyén nay dang dan hién ra, do vay viéc tai str dung cac ngudn thai cé chira
photpho c6 vai tro hét sirc quan trong nham gép phan lam giam lwong photpho phal khai thac dé san
xuéat phan bén. Cac noi dung trén dwoc phan tich va danh gla cu thé trong bay bao téng quan nay, gép
phan cung cép nhitng thong tin canh bao lién quan dén van dé an ninh lwong thwe ciing nhw 6 nhiém
moi trwdéng.

Tir khéa: Can kiét tai nguyén, nwéc giai, phan bic, quing photphat, tai st dung, triv lwong.

SUMMARY

Phosphate rock is a non-renewable resource. Total world phosphate rock reserves were estimated
approximately at 7355 million tons as P,0s. Currently, total cumulative production of phosphate rock
mined was about 1955 million tons as P,Os. Based on the statistical method and a least squares
optimisation which estimates a production at peak of 64 million tons/year as P,Os and a peak year of
2040. After this period, phosphorus production will decline in quality, pressurize on prices and increase
international tensions. Current reserves could be depleted soon so recycling all wastes containing
phosphorus is very important and imperative to reduce the need for mined phosphorus as artificial
fertilizer. This review paper gave an analysis and assessment on the above issiues in detail to support
the warnings related to the food security as well as environmental pollution.
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1. DAT VAN DE

Photpho (P) 14 nguyén t6 dinh dudng
cAn thiét cho tit ca sinh vat song, trong dé
gbdm ca con ngudi. Mic du 14 nguyén td phd
bién thd mudi mét trén trai dat, nhung
trong tu nhién, photpho chi tén tai 6 dang

quing photphat (Pdng Kim Chi, 1999).
Tuong tu nhu nguén dau mod, quing

photphat 14 ngudn tai nguyén khong phuc
héi duge, thoi gian dé hinh thanh tit qua
trinh phong héa phai mat tit 10 - 15 triéu
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nim (Stanley, 2001). Khoang 90% quing
photphat trén toan thé& giéi dude dung cho
san sudt phan bén dung cho néng nghiép
(EFMA, 2000). T4t ca cac hé théng noéng
nghiép déu st dung phan bén san xuit tu
quéing photphat (phan lan), vi ddy la mot
yéu t6 quyét dinh dén ning suit mua
mang. Khoang 10% con lai danh cho céc
nganh cong nghiép khac nhu la bot giat,
chdt tdy rua, phu gia thic 4n gia stc, va
cac tng dung dic biét (vi du trong ché tao
vat lieu chéng chay) (EFMA, 2000; IFA,
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2007). Ngudn tai nguyén nay dang bi khai
thac véi téc d6 ngay cang ting dé dap tng
nhu cau san xuat (IFA, 2007). Nhu vay, tat
yéu s& dan dén su khan hiém va can kiét.
Bén canh d6, photpho 14 m6t trong nhiing
chat dinh dudng cht yéu giy ra hién tuong
phi dudng tai cAc ngudén nudc mit. Cho
nén viéc thu héi, xt 1y va tai st dung cac
ngudn thai chia photpho, dic biét ngudn
photpho ti chat thai clia con ngudi, dang 1a
mot van dé duge quan tAm nghién ciu trén
thé giéi (Steven, 1998; WHO, 2006).

Bai bao téng quan nay tién hanh phan
tich va uéc tinh vé khoang thdi gian toan bo
ngudn tai nguyén khéng thay thé nay sé bi
can kiét. Pong thsi danh gia tdm quan
trong va su can thiét phai tai st dung cac
ngudn thai cé chia photpho nhim gép
phin giam bét lugng quing khai thac va
giam 6 nhiém méi trudng do photpho gay ra.
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2. PHAN TiCH DU DOAN THOI GIAN
CAN KIET NGUON PHOTPHO TU
NHIEN

Hién nay, hon 30 nudc trén thé giéi c6
nganh céng nghiép khai thac va ché bién
quéng photphat cho muc dich thuong mai
(Buckingham and dJasinski, 2006). Trt
lugng quing photphat thuoéng phu thudc
vao khu vuc dia 1y, trong 12 nuéc ding
dau (Hinh 1) da cung cdp 91% tong lugng
photpho (Jasinski, 2008). Chi tinh riéng
ba nuéc Trung Qudc, M§ va Maroc da
cung cip hai phan ba téng san lugng
photphat trén toan cdu. Ngoai ra, tri
lugng quéng photphat ctia Trung Qudc
duge uée tinh 1a chiém dén 36% tong trit
luong trén thé& giéi va Maroc chiém dén
31% (Jasinski, 2006; Déry and Anderson,
2007).
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Hinh 1. Trit lugng quing photphat con lai trén toan thé gisi (Jasinski, 2008)

Ghi chit: Y — Trit lwong qudng photphat, (triéu tan quéng photphat).

Trong danh gia kha ning khai thac tai
nguyén, giai doan quan trong khéng phai
khi 100% tong trit lugng bi khai thac hét,
ma vin dé quan trong la khi 50% trii
lugng tai nguyén van niam trong long dat
(Déry and Anderson, 2007). Do nguén tai
nguyén khong tai tao, cho nén sau khi
khai thac d&n mét mtc dd nao dé chic
chidn san lugng khai thac sé dat dén
ngudng cuc dai. Sau giai doan nay, san

lugng khai thac sé suy giam nhanh va
khoang cach giiia nhu ciu st dung va kha
ning cung cip sé ting lén nhanh. Lic do6
sé gay ra stc ép dén gia thanh va lam gia
tang stc ép dén toan thé gidi (Campbell,
1997).

Viéc danh gia va phan tich vé san
lugng khai thac quéing photphat cuc dai
phai dua vao tri ludng quing con lai trén
thé giéi (trt lugng ude tinh khodng 5400
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triéu tdn P,0;) (Jasinski, 2008) va tong
san lugng quing da khai thac tich liy tu
nim 1900 dén nam 2007 (t6ng cong
khoang 1955 triéu tan P,0;). Trong d6,
khoang 1775 triéu tan P,0; da dugc su
dung lam phién bén. (EFMA, 2000;
Buckingham and Jasinski, 2006; Jasinski,
2007, 2008,). Do b6n phan nén ham lugng
P,O; trén 16p dat méit (day khoang 10 cm)
tai cac vung dat trong trot trén thé gidi
ting lén. Mot phan tu lugng P,O5 da khai
thac (khoang 488 triéu tdn) da bi qua
trinh rta tréi vao cac ngudn nuéec mat (dai
duong, ao hé nudce, séng sudi) hoic dude
chon 14p trong cac bai rac (IFA, 2007).
Bang phuong phap théng ké va ham
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phan bd chuén, c¢6 thé xac lap dude dudng
cong mo hinh du doan vé thdi gian va san
lugng khai théc, véi téng trii luong quing
photphat dudc tinh bang lugng quing da
da khai thac cong v6i trit lugng quiang hién
nay, udc tinh 1a 7355 triéu tan P,0O,. Tu
ham phén b8 chuén, st dung phuong phap
binh phuong t6i thiéu dé dang xac dinh
dugc két qua san lugng cuc dai 13 64 triéu
tan P,O;/ndm va thoi gian cuc dai 12 ndm
2040 (hinh 2) (Jasinski, 2006, 2008). Tuy
nhién, thoi gian dién bién trong thuc t& c6
thé thay d6i do chi phi san xuét (chdng
han gia thanh cta nguyén liéu tho), kha
ning dap ding cua nha san xuat cling nhu
nhu cau cia ngudi st dung.

e  Sanluong thuc |
------ Mo hinh du doan | |
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Hinh 2. San lugng quing photphat da dudc khai thac (tit nam 1900-2000)
va duong cong dv doan kholng thlli gian khai thac cuc d[i (Jasinski, 2008)

Ghi chii: Y — San lwong khai thac quing photphat trén toan thé gidi, triéu tan P,Os/nam); X - thoi gian (nim)

Tw mo6 hinh du doan va tra lugng thuc
quing photphat hién c6 trén thé gidi, nguy
cd can kiét ngudn tai nguyén nay dang
hién hién. Véi kich ban téc d6 khai thac
hang ndm tang 2% duge thé hién trén hinh
3 (Jasinski, 2008), c6 thé thdy ro riang chi
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sau khoang 20 niam nia, nhiéu nuéc cé
ngudn tai nguyén nay sé bi can kiét (Vi du
Canada, Togo, Senegan), d6i véi nuée cé
trit lugng quéng photphat cao nhat thé
giéi (Trung Quéc), thi thoi gian can kiét
uéc tinh cling chi trén 125 nam niia.



Tinh trang khan hiém photpho...

Senegan -5a

Uc 4

Siria

Tuynidi

A1 CAD et

Isarel

Nga -8

Braxin

Cac nuoc khac
Gioocdani

My

Nam Phi
Maroc va Tay Sahara -l
Trung Quoc

140

X (nam)

Hinh 3. Thoi gian trit lugng quiang photphat sé bi khai thac hét (Jasinski, 2008)

Ghi chu: X - thoi gian (nam)

Thuc t& ciing da c6 nhiing quan diém
khac vé van dé can kiét ngudn tai nguyén

nay. Theo dé, khi nao xuit hién xu thé

khan hiém hodac can kiét ngudn tai
nguyén, thi cling sé xuat hién nhiing cai
tién hodc diu tu ddi méi vé cong nghé dé
lam ting va cai thién hiéu suit cia qua
trinh khai thac va tinh ché& (Stewart et al,
2005). Hay néi cach khac, cho du chat
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lugng ho#c trii lugng quing photpho thap,
thi véi nhiing cong nghé tién tién sau nay
hoan toan c¢6 kha ning thu dugc thanh
phan photpho theo yéu cau. Mot huéng
danh gia khac ciing da xuat hién, tuy
khéng pht nhan vé su can kiét cua tri
lugng quéng photphat, nhung ho cho ring
day 1a van dé con lau méi xay ra (Caveny,
2006).
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Hinh 4. Gia thanh quing photphat da ting 700% chi sau 14 thang (Minemakers, 2008)
Ghi chii: Y - Gid thanh (USD/tén P>0s); X - thoi gian (ndm)
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Tuy nhién, nhiing quan diém trén
khéng lam thay d6i duge xu thé chung.
Hién nay, di nhu cdu st dung photpho
dang gidm dan & cdc khu vic da phét trién
nhu Tay Au, nhung xét trén toan thé gidi,
nhu cAu vé photpho vdn dang ting lén
trén. Dac biét § nhiing nuéc nén kinh t&
dang tédng trudng nhanh nhu Trung Quéc
va An D9, 12 nhiing noi ¢6 nhu cau st dung
phan bén ngay cang nhiéu (EFMA 2000;
IFA, 2007). Gia thanh khai thac quéng
photphat cting dang ting 1én do su suy
gidm vé chat lugng (ham lugng P,O; trong
quing photphat dang giam dan) (Déry and
Anderson, 2007). Ngoai ra, do thanh phan
cta cac kim loai néing c6 trong quing nhu
Cadimi (Cd) ngay cang cao lam tang chi
phi tinh ché& va chi phi quan 1y méi trudng
cling ngay cang tang (Steen, 1998). Dén
nay, gia thanh cta quing photphat da
tang 1én 700%, ti&r 50 USD/t4n lén dén 350
USD/tdn chi trong 14 thang (t&¢ théang
1/2007 d&n thang 3/2008), thé hién trén
hinh 4 (Minemakers, 2008).

3. TAM QUAN TRONG CUA VIEC TAI
SU DUNG NGUON THAI CHUA
PHOTPHO

Nhu da dé cap d trén, nguén quing
photphat va nguén ddu mé déu la cac
ngudén tai nguyén khéng phuc héi dugc,
nhung gita ching c¢6 su khéac biét 16n, do
la ddu mé c6 thé thay thé duge bing cac
dang ning lugng khac (nhu 1a nang lugng
gi6, mit troi, nhién liéu sinh hoc, ning
lugng hat nhan,...) khi né trd nén qua
khan hiém. Trong khi d6 khéng cé su thay
thé& ddi véi photpho trong san xuit luong
thuc (Steen, 1998). Bdi vi photpho khéng
thé diéu ché hodc téng hop dude. Néu
thi€u photpho, ching ta khong thé san
xuat ra luong thuc (Driver, 1998). Su khéac
biét 16n th@ hai 14 ddu mo khéng con gia
tri st dung sau khi da bi dot chay. Trong
khi d6 photpho 14 moét nguyén t& ma c6 thé
thu héi duge sau khi st dung va c6 thé
dudc tai st dung ké ca trong diéu kién han
ché& vé kinh t& va k§j thuat (Driver, 1998).

Véi gia thanh cao ctia quing photphat
nhu hién nay da tao ra mot dong luc lam
thay déi cach quan 1y, tao thuén 1di cho xu
huéng chdp nhan thu hdi photpho bing
cac phuong phap thich hgp nhim gép phan
quan 1y photpho theo phuong phap bén
viing, hdp 1y va kéo dai thdi gian st dung
cua photpho (Hinh 5).

Hinh 5. TuAn hoan chat thai (phan va nuédc tiéu) ding d€ cai tao va cung cap chat
dinh dudng cho dat, giam tai lwgng thai gy 6 nhiém méi trudng (Steven et al., 1998)
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Hon 50% dan s6 thé& giéi hién nay
dang song 6 cac d6 thi va trong khoang 50
niam téi, c6 dén 90% dan sd méi du tinh
cling sé cu tru tai cac do6 thi va sé tao ra
mot lugng chat thai rat 16n (WHO, 2006).
Ch&t thai ciia con ngudi (nudc tiéu va
phan) 14 mét ngudn chia photpho c6 thé
thu héi duge. Nudc tiéu c6 chiia cac chat
dinh dudéng (P, N, K) 6 mot ty 1&é nhat
dinh va c6 gia tri st dung cho ciy tréng.
Mot ngudi trudng thanh, hang nam thai
ra 400 lit nuéc tiéu, trong dé c6 4 kg N,
0,4 kg P va 0,9 kg K (Jonsson, 1997). Cac
chat dinh dudng nay déu é dang dé& hap
thu d6i v6i cay trong. Uu diém quan trong
la trong nuéc tiéu chiia ham lugng kim
loai nang th&p hon trong phan bén héa hoc
rat nhiéu (Jonsson et al., 1997). Tuong tu,
hang nidm mdi nguodi sé thai ra 25 - 50 kg
phan, trong d6 chia téi da 0,55 kg N, 0,18
kg P va 0,37 kg K (Jonsson, 1997). Mac du

phan ngudi c6 ham lugng dinh dudng
thap hon nuée tiéu. Nhung sau khi dude
xt 1y (4 k§) va dudc b6 sung cac chat hitu
cd trong qua trinh ché& bién thi c6 thé
nang cao kha ning cai tao 1y tinh d4t ctua
phan ngudi (thudng goi 1a phan béc) nhu
kha n#ng gifi nudc, giti nhiét, taing do6 x6p
clia dat, ting d6 mun cho dat. Két hop véi
cac ngudn hitu co khac nhu thuc pham
thai, gia tri cla photpho trong nuédc tiéu
va phan c6 thé thay thé dudc cho nhu cau
st dung phin lan. Theo uéc tinh, nim
2000, dan sb thé gidi da thai ra 3 triéu
tdn photpho tinh t& nudc tiéu va phan
(Smil, 2000). Ciéing cadn luu ¥ thém la
trong phan bic va nuée tiéu cé ty 1é Na*
dang ké nén van dé ché bién, gia ting
chat hiiu co, han ché& tac hai cia Na* 1a
hét stic quan trong. Na* trong phan khi
dua vao dat c6 thé lam ting do phan tan
va lam dat mat két cau.

Hinh 6. Nugc tiéu chiia trong cac bén, dinh ky mang di tuéi cho déng ruéng
(Steven et al., 1998)

Nha tiéu sinh thai 1a mét vi du dién
hinh vé viéc thu gom chat thai cia con
ngudi dé tao ra phan bén hitu co va cb gia
tri st dung cao dé tudn hoan nito,
photpho, kali va cac nguyén t6 dinh dudng
khéac c6 trong nuéc tiéu va phan quay trd
lai moi trudng thay vi di vao ngudn nudc
ngam va nudc thai (Hinh 6) (Steven et al.,
1998). Khi chat thai dugc thu héi tai
ngudn, thi tai lugng dinh dudng thai di vao
cac hé thong xu ly nudc thai sé giam dang
ké, ttc 1a gidm tiéu tén ning luong va chi
phi xt 1y, tham chi c6 thé khéng can st

dung dén céng doan xu 1y bac ba (xu ly
dinh duéng) (WHO, 2006).

4. KET LUAN

Van dé thay d6i khi hau va can kiét
ngudn nudc sach trén toan cdu l1a nhiing
bai hoc can thiét cho céng tac quan ly néi
chung. Van dé quan 1y cling cAn phai dugc
ap dung d6i v6i ngudén photpho trén thé
gi6i. Dua vao nhiing phan tich va du doan
duge khoang thdi gian trit lugng nguodn tai
nguyén photpho sé can kiét, cu thé trong
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vong mot thé ky tdi, thi su thiéu hut va
khtng hoang vé ngudn photpho c6 thé sé
dan dén két qua lam ting gia thuc phim,
thiéu phan bén cho néng nghiép, tham chi
sé xuat hién nhiing xung d6t va tranh
chdp vé dat dai 6 nhiing khu vuc bién giéi
c6 ngudn tai nguyén nay.

Nhu vay, viéc quan ly hiéu qua qua
trinh khai thac, ché bién, st dung ciling
nhu tai st dung ngudn tai nguyén
photpho cin phai dudc nghién ctu va ap
dung nham dam bao cho néng dan trén
toan thé gi6i c6 du lugng phan bén dé san
xudt va cung cap luong thuc cho nhan loai.
Giai phap nha tiéu sinh thai duge khuyén
cao dé thu hdi va tai sinh cac chét dinh
dudng c6é trong nude tiéu va phan ngudi.
Do loai ch4t thai nay c6 6 moi cong dong
dan cu (khéng gidng nhu quing photphat,
chi ¢6 & mét s6 nudc), nén né cb thé déng
vai trd quan trong d6i véi viée tai tao
nguén photpho, mét yé&u t6 cé lién quan
chit ché dén van dé an ninh luong thuc
cua thé giéi.
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