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Linh vye ki thuat dwec dé cip

Giai phap hitu ich d& cdp dén phuong phap san xuét phan 1an tir cht phé thai rén,
dic biét 1a tir ngudn phé thai rén chira phospho ciia qua trinh ché bién sau apatit. Cy thé 13
giai phap hitu ich @& cap dén phwong phap chuyén héa phé thai rin chira phospho (phé
thai nay dugc goi 12 14n tring va sau ddy dugc viét tit 13 LT), thanh phan 14n ma khéng

phét sinh ra phé thai thir clp.
Tinh trang ky thuit cia giai phap hitu ich

Ngudn khoang san apatit Viét Nam & dang floro — apatit (cong thirc phén tir rut
gon CasF(PO,);) nén trong qua trinh chuyén hoa thanh axit phosphoric luén tdn du mot
lwong nhét dinh flo tdn tai duéi dang axit HF trong san phim axit phosphoric. Lugng axit
HF nay néu khong dugc xt ly tich khoi axit phosphoric s€ di vao san phim cua qua trinh

trung hoa v6i CaCOs hoic Ca(OH), dé két tua thanh dang CaF,.

Qua trinh tach flo ra khoi axit phosphoric san xuét tlr quing apatit hién nay tai cc
nha may san xuit phu gia thitc in chin nuéi 13 st dung CaCO; hodc Ca(OH), dé két tia
flo dudi dang CaF, & d6 pH khoang 2,5 — 3,0. Qua trinh phan tmg tach loai flo ¢ gia tri d§
pH nay luén kém theo phan ung phu khong mong mubn 14 tao két tia Ca(H,PO,),.H,0.
San pham phu nay duge goi 1a lan tréng tai cac nha miy san xuét phu gia thirc 4n chin
nuoi.

San phdm phu lan tring ndy c6 ham lugng P,Os hitu hiéu cao (thong thuong 1a trén
20%) nén hoan toan c6 thé st dung 1am phan lan hodc nguyén lidu lan dé san xuat phan
bon hdn hop NPK. Tuy nhién, him lwong axit phosphoric du cao, d& bi vén cyc khi bao
quéan hoc khi gia cong dé tao ra phan bén NPK nén 1an tring kho tiéu thu. Dé khic phuc
nhwoc diém nay, 14n tring c6 thé dwoc xtr Iy véi d4 tricanxi phosphat Cas(PO,), thong qua
phan Ung:

H;PO, + Ca3(POy), = 3CaHPO,

Ca(H2P04)2 + C&3(PO4)2 > 4CaHPO4
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Patent M§ s6 US 4177052 d4 mo ta phuong phap san xuét phan bon chira dicanxi
phosphat trye tiép tir quing phosphat théng qua qua trinh hoat héa co hoc. Trong phuong
phéap nay, quiang phosphat duogc nghién dén cép hat 1 — 4mm, sau d6 trén véi monocanxi
phosphat va hoat héa bang phuong phép nghién véi tbc d6 truc nghién 70 — 120 m/s.

Theo phuong phép ndy, phan ing héa hoc gilta monocanxi phosphat va tricanxi phosphat:
Ca(H2P04)2 + Ca3(PO4)2 > 4CaHPO4

duge hoat héa va cung cip ning lwong bing ning lugng tao ra do ma sat trong qué trinh
nghién. Uu diém chinh cta phuong phép ndy 1a khéng phat sinh chit thai trong qué trinh
san xudt, toan bo nguyén lidu 1a cac san phim thwong mai (super 1an va quing phosphat),
cach thire thuc hién khong phirc tap, c6 thé tan dung tdi da thanh phén da cacbonat trong
quing phosphat dé sir dung cho cdc ving d4t chua. Tuy nhién, nhwgc diém cta phuong

phép nay 1a hiéu sudt chuyén hoa tricanxi phosphat thanh dicanxi phosphat khong cao.
Ban chit ki thuét ciia giai phap hiu ich
Muc dich cua giai phéap hitu ich 1a d& xuét phuong phap san xut phan l4n tir chét

thai rdn chira phospho cua qué trinh ché bién siu quing apatit.

Mot muc dich khic cia giai phap hitu ich 1a chuyén héa truc tiép quing apatit

thanh phén l4n cung véi qua trinh xtr ly chét thai rén chira phospho.

Pé dat muc dich néu trén, giai phap hiru ich dé xuét phuong phap san xuéit sir
dung quing apatit loai cip hat nhé @8 xir 1y va ché bién chit thai rdn chita phospho thanh
phén 1an. Phuong phép nay bao gbm céc budc tron so bd chét thai rin chtra phospho sau
khi siy dén d6 4m thich hop nim trong khoang tir 3 dén 20%, v6i quing apatit loai cAp
hat nho, sau d6 hén hop dugc cép vao may nghién ba truc, sit dung khi nong thdi tir dudi
day 1én @& thu dwoc san phim sau qua trinh ché bién.

Cu thé 13, giai phap hitu ich d& cap dén phuong phép san xuét phan 14n tir phé thai
rin chtra phospho bao gdm céc budc:

Bude 1: trdn so bd chit thai rén chia phospho sau khi da dugce séy kho dén d6 Am
nim trong khoang tir 3 dén 20% (khdi lwong) véi quing apatit c6 d6 4m nim trong

khoang tir 3 dén 15% (khéi lwgng), trong d6 lugng quing apatit duoc tron dé xir Iy phé
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thai rin chita phospho chiém 10 — 50% trong lugng chit thai rén chira phospho (tinh theo
khéi luong quy khd).

Budce 2: nghién hdn hop thu dugce tir bude 1 trong dong khi néng c6 nhiét do nim
trong khoang tir 50 d&&n 90°C trong thoi gian 10 dén 120 phit dé thu dwgc phan lan.
M3 ta chi tiét giai phap hiru ich

Thuit ngit “qua trinh ché bién sdu quing apatit” sit dung trong giai phap hitu ich
ndy la qua trinh ché bién quing apatit, san xudt ra san phim monocanxi phosphat
(Ca(H,PO,),.H,0) va dicanxi phosphat (CaHPO,.2H,0) 1am phu gia cho san xuét thirc in
chin nuéi. Qué trinh ché bién gdm céc budc chinh: san xuét axit phosphoric tir quing
apatit; tinh ché axit phosphoric dé thu dugc axit phosphoric sach; san xudt monocanxi

phosphat va dicanxi phosphat tir axit phosphoric sach da tinh ché va Ca(OH),.

Thuat ngit “chét thai rén chira phospho™ duoc sir dung trong giai phép hitu ich nay
12 chét thai thai ra tir qua trinh san xuit monocanxi phosphat - MCP, dicanxi phosphat -
DCP, tricanxi phosphat - TCP t quing apatit, n6 dugc tao ra tir qué trinh st dung
Ca(OH), d tinh ché, tach céc anion F, SO,* ra khéi axit phosphoric. Qua trinh két tha
CaF,, CaSO, kém theo phan tng phu tao két tia mudi canxi phosphat giita cation Ca®"
v6i anion PO, (CaHPO,.2H,0 va Ca(H,PO,),.H,0). Pé dam bao ndng d¢ thép cia
anion F~ trong axit phosphoric thi luong mubi canxi phosphat két tia 13 tuong d6i 16n.
Toan bd lwong cic mudi két tia tach ra tir axit phosphoric sau qué trinh tinh ché 1a chat
thai rdn chira phospho.

~

Thuit ngit “quing apatit loai I’ 14 mot loai khoang apatit Viét Nam vdi cong thirc
rit gon CasF(PO,); c6 ham lugng P,0s > 32% (khdi lugng). Quing apatit loai I c6 thé 12
quing vun dugc thai ra tir quéa trinh so ché nguyén liéu trong cdc nha miy san xuét

phospho vang.
Thuét ngt “quang apatit loai II”” 14 mot loai khodng apatit Viét Nam cé 13n khoang
dolomit (cong thirc rut gon 1a CaMg(COs),) va khoang canxit (CaCOs).

Thuét ngit “quing apatit loai ITI” 1a mét loai khoang apatit Viét Nam c6 14n khoéng
quarzit (Si0,).
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Thuat ngit “ham lwong P,0s” 14 mét dai lwong dic trung cho ham lugng phospho

c¢6 mudi phosphat, ham lugng phospho dugc quy d6i theo ham lugng P,O:s.
Thuat ngit “ham hrong P,0s téng” 13 tdng toan bd lwong phospho c6 miit.

Thuat ngit “ham lugng P,Os hitu hiéu” 1a lwgng phospho co6 thé tan dugc trong

dung dich axit xitric 1%.
Phwong phép san xuét phan 1an tir phé thai rin chira phospho

Phé thai rin chira phospho (ham lwong P,0s thé hién trong bang 1) v6i d6 4m thich
hop nim trong khoang 3 —20% (khéi lwong), thich hop hon 1a nam trong khoang 5 — 15%
(khbi lugng), thich hop nhét 1a nim trong khoang 10 — 15% (khdi lrgng) dugc trn so bd
vOi quing apatit (ham luwong P,Os thé hién trong bang 1). P6 4m quing apatit thich hop 13
nim trong khoang 3 — 15% (khéi luong), thich hop hon 1a niam trong khoang 5 — 12%
(khéi luong), thich hop nhit 13 nim trong khoang 7 — 10% (khéi luong). Lugng quing
apatit st dung so véi tbng khéi luong chét thai rin chira phospho thich hop nim trong
khoang 10 — 50% (khdi lugng), thich hgp hon 13 ndm trong khoang 15 — 40% khéi lugng,
thich hop nhat 1a ndm trong khoang 20 — 30% (khdi luong).

Hén hop nguyén lidu duge nghién trong may nghién 3 truc va thdi khi néng tir déy
may nghién. Nhiét & dong khi néng thich hop nim trong khoang tir 50 dén 90°C, thich
hop hon I trong khoang tir 60 dén 80°C, thich hop nhét la trong khoang tir 70 dén 80°C.
Thoi gian nghién thich hop 1 10 — 120 phut, thich hop hon 13 trong khoang 10 — 90 phut,
thich hop nhét 13 trong khoang 30 — 60 phut. Do 4m cta nguyén liu trong sudt qua trinh
nghién duge duy tri trong khoang 7 — 15% (khéi luong).

Sau qua trinh nghién, san phdm thu dugc dat yéu ciu str dung l1am phan 1an.

Béang 1. Ham lugng P,0s téng va P,0s hitu hi€u trong nguyén liéu phé thai chira phospho

va quang apatit loai I

Nguyén ligu P,0s tong s6 (%kl) | P,0s hitu hiéu (%okl)
Phé thai ran chira phospho 37 25
Quang apatit loai I 32 1
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Quang apatit loai II 24 0

Quing apatit loai I1I 20 0

Vi du thwe hién giai phap hitu ich
Giai phap hitu ich s& duoc hiéu mot cach rd hon tir cac vi du duéi day. Cac vi du
nay chi c6 tinh chit minh hoa nhung khong 1am gi6i han pham vi bao ho cia gidi phap

hitu ich.
Vidul

Buéc 1: Cho 700g (quy khd) phé thai chira phospho c6 d6 4m 15% tron so bd voi
300g (quy khd) quing apatit loai I c6 do 4m 10%. Sau khi trén so b, ham lugng P,0s
tdng cta hdn hop 1a 35,5% (khéi lugng), ham lugng P,0s hitu hiéu ctia hon hop 12 17,8%
(khéi lwong).

Bude 2: Cho hén hop sau khi trén & bude 1 vao may nghién va nghién trong dong
khi néng 70°C trong 30 phit. Két qua sau qué trinh nghién, thu duge 1000g (quy kho) san
phém phan 14n khong bi von cuc, ham lugng P,0s téng la 35,5% (khéi lugng), ham
lugng P,0s hitu hiéu 1a 21,6% (khéi lrgng). San phédm phén lan ¢6 d6 dm 10% (khoi

lugng).
Vidu2

Buéc 1: Cho 700g (quy khd) phé thai chira phospho c6 dd 4m 15% tron so bd véi
300g (quy khd) quang apatit loai II c6 do 4m 7%. Sau khi trén so bo, ham lugng P,Os
tdng cua hdn hop 14 33,1% (khdi lwgng), ham lugng P,Os hitu hidu ciia hdn hop 13 17,5%
(khéi luong).

Budc 2: Cho hdn hop sau khi tron & buédc 1 vao may nghién va nghién trong dong
khi néng 70°C trong 30 phut. K&t qua sau qué trinh nghién, thu duge 1000g (quy khé) san
pham phan 1an khéng bi vén cuc, ham lwgng P,0s téng 1a33,1% (khéi Iwong), ham lugng
P,0; hiru hiéu 14 18,9% (khdi lwong). San phdm phan 14n c6 d6 4m 9% (khéi lugng).

Vidu3
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Buéc 1: Cho 700g (quy kho) phé thai chira phospho c6 d6 dm 15% tron so bd véi
300g (quy khé) quéng apatit loai III c6 do 4m 10%. Sau khi trén so bd, ham lugng P,0s
tdng ciia hén hop 13 31,9% (khéi lugng), ham lwgng P,0s hitu hiéu cta hdn hop 13 17,5%
(khdi lwong).

Bué6c 2: Cho hdn hop sau khi tron & bude 1 vao méay nghién va nghién trong dong
khi néng 70°C trong 30 phut. Két qua sau qua trinh nghién, thu dugc 1000g (quy kho) san
phém phan 14n khong bi vén cuc, ham luwong P,Os téng 1a 31,9% (khéi lugng), ham luong
P,0; hitu hidu 12 20,2% (khéi lvong). San phim phan I4n ¢6 do 4m 10% (khéi lugng).

Vidu4

Buéc 1: Cho 700g (quy kho) phé thai chira phospho c6 do 4m 15% tron so bd véi
150g (quy kho) quang apatit loai I c6 do Am 10% va 150g (quy kho) quing apatit loai II
c6 d6 Am 7%. Sau khi tron so bo, ham lwong P,Os tdng ciia hdn hop 1a 34,3% (khoi
lwong), ham lugng P,Os hitu hi¢u cua hén hop 14 17,6% (khéi luong).

Bué6c 2: Cho hdn hop sau khi tron & bude 1 vao may nghién va nghién trong dong
khi néng 70°C trong 30 phit. Két qua sau qua trinh nghién, thu duge 1000g (quy khd) san
phim phan 1an khéng bi vén cuc, ham lwong P,0s téng 1 34,3% (khéi lrgng), ham lugng
P,05 hitu hidu 12 19,8% (khéi Iuvong). San phim phan 1an ¢6 d§ 4m 10% (khéi lugng).

Vidu5

Budc 1: Cho 700g (quy khd) phé thai chira phospho c6 do 4m 15% tron so bd voi
150g (quy khé) quang apatit loai I c6 do am 10% va 150g (quy kho) quing apatit loai III
6 d6 4m 10%. Sau khi tron so bd, ham luong P,Os tong ctia hdn hop 13 33,7% (khdi
luong), ham lugng P,Os hitu higu cia hdn hop 14 17,6% (khéi lwong).

Buéc 2: Cho hon hop sau khi tron & budc 1 vao may nghién va nghién trong dong
khi néng 70°C trong 30 phat. Két qua sau qua trinh nghién, thu duge 1000g (quy khd) san
pham phan 14n khong bi vén cuc, him luong P,Os téng 1a 33,7% (khéi lugng), ham lugng
P,0; hiru hiéu 12 20,9% (khdi lwong). San phdm phén 1an c¢6 d6 4m 10% (khéi lugng).

Vidué6
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Bude 1: Cho 700g (quy khé) phé thai chita phospho c6 d6 4m 15% tron so b v6i
150g (quy kho) quing apatit loai II c6 do 4m 7% va 150g (quy khd) quing apatit loai III
c6 d6 Am 10%. Sau khi tron so bd, ham lwong P,O;s téng ciia hdn hop 1a 32,5% (khdi
lwong), ham lwong P,0; hitu hiéu ctia hdn hop 1a 17,5% (khéi lwong).

Budgce 2: Cho hén hgp sau khi tron & bude 1 vao may nghién va nghién trong dong
khi néng 70°C trong 30 phut. Két qua sau qua trinh nghién, thu duge 1000g (quy khé) sén
phém phan 14n khéng bi vén cuc, ham lwong P,0s tdng 13 32,5% (khéi lugng), ham lugng
P,O; hiru hidu 12 18,1% (khéi lrong). San phim phén 1an c6 d6 4m 10% (khéi luong).

Hiéu qua dat dwgc cia gidi phap hitu ich

Phuwong phép theo giai phap hitu ich cho phép san xuét duge phén l4n tir chat thai
rin chtra phospho va cic ngudn quing apatit khac nhau. San phim phan 14n v6i ham
lugng P,0s hitu hiéu cao, co thé st dung bén truc tiép cho cay trong hodc sir dung lam

nguyén li¢u trong san xuét phan bén hon hgp NPK.

Phuong phap san xuét phan lan tir chét thai ran chtra phospho sé& giam phat thai rin
gy 6 nhiém méi trudng, ting thém doanh thu va lgi nhuén cho céc nha may ché bién sau

quang apatit.

Mot loi ich nita cta giai phap hitu ich 1a da su dung duoc truc tiép ngudn quing
apatit loai I vun 13 loai quang thai ra trong qua trinh san xuét phospho vang dé san xut
dugc phan lan. Nhu vay, toan bg dAu vao san xuit déu 13 chét thai, san phdm dau ra 13

phén 1an, hon nita, toan bd qué trinh san xuét khong phat sinh chét thai thir cAp.
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YEU CAU BAO HO

1. Phuong phap san xuit phan lan tir phé thai rin chita phospho bao gdm céc budc:

budce 1: tron so bd chét thai rén chira phospho sau khi @ dugc séy kho dén d6 4m
ndm trong khoang tir 3 dén 20% (khdi lwong) véi quing apatit c6 do 4m nim trong
khoang tir 3 dén 15% (khéi luong), trong d6 lwgng quing apatit dugc tron @& xtr 1y phé
thai rin chita phospho chiém 10 — 50% trong lugng chét thai rin chira phospho (tinh theo
khéi lugng quy khd); va

bude 2: nghién hdn hop thu dugce tir bude 1 trong dong khi néng c6 nhiét do nim
trong khoang tir 50 dén 90°C, thoi gian nghién nim trong khoang 10 — 120 phut, dé thu
duoc phan lan.
2. Phuong phap theo didm 1, khac biét & chd, quing apatit st dung 13 quing apatit loai I
vun dugc thai ra tir qué trinh so ché nguyén liéu trong cdc nha may sin xuit phospho
vang.
3. Phuong phép theo diém 1, khéc biét & chd, quing apatit sit dung 13 quing apatit loai L,
loai IT hodc loai III.
4. Phuong phép theo diém bét k¥ tir 1 dén 3, khac biét & chd, sir dung dong khi néng c6
nhiét 46 nim trong khoang tir 50 dén 90°C théi tir day trong qua trinh nghién.
5. Phuong phap theo diém bét ky tir 1 dén 4, khac biét & chd, thoi gian nghién thich hop
hon 12 ndm trong khoang 10 — 90 phut, thich hop nhét 12 ndm trong khoang 30 — 60 phut.
6. Phwong phap theo diém bat ky tir 1 dén 5, khac biét & chd, phé thai rin chira phospho 13
phé thai ciia qua trinh ché bién sau quing apatit.
7. Phuong phép theo diém bét ky tir 1 dén 6, khac biét & chd, ludn duy tri 4§ 4m cia
nguyén liéu trong sudt qué trinh nghién trong khoang 7 — 15% (khéi luong).





