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Linh vwe k§ thuét dwoc dé cap

Séang ché dé cép dén phuong phap co-héa ché bibn quing phosphat gidu dolomit
dé thu duoc tinh quing phosphat va céc san phdm c6 gia tri gia ting, gdbm mubi canxi
carboxylat, tmg dung trong thuc phidm/dugc phim va phan bon 16ng chira da, trung, vi
va siéu vi luong, tmg dung trong ndng nghiép cong nghé cao va hé thiét bi dugc dung

cho phuong phap nay.
Tinh trang ky thuit ciia sang ché

Khoéng vat phosphat 13 cac khoang vat c6 chira gbc phosphat (PO4>). Trong
nganh cong nghiép khai thac va ché bién khoang san, cic da phosphat 1a khai niém
thuong dung dé chi cic d4 c6 ham luong phosphat cao, nhu nhém quing apatit
(fluorapatit, Cas(PO4)sF). Pay 1a loai quing chii yéu dé san xuit phan lan, phan
diamoni phosphat (DAP), dung trong nong nghi€p. Ngoai ra, quang apatit con dugc st
dung lam nguyén li€u trong san xuét thtrc an cho dong vit, trong thuc phém, diét nAm,

gom sir, X1t Iy nude va luyén kim.

duoc trén véi quing trung binh thanh quing thwong phim, dé ban truc tiép, lam
nguyén liéu cho cac nha may phan bén. Quing cip thip dugc nang cip bang k¥ thuat
tuyén ndi thuan va nghich.

O Viét Nam, vé co ban, quing apatit dugc phan thanh céc loai dudi day.

- Quing loai I: Thyc té 1a loai quéng apatit don khoang, ham luong P>Os trén

34%.

134
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- Quing loai II: Quing apatit-dolomit & ving khong phong hoéa, ham luong
P20stlr 18 - 25%.

- Quing loai III: Quing apatit-thach anh & vung phong ho6a, ham lugng P»0s tlr
12 - 25%.

- Quing loai IV: Quéng apatit-dolomit-thach anh & ving khong phong héa, ham
luong P2Os tir 8 - 12%.

Theo quy hoach tham do, khai thac, ché bién_ va st dung quéng apatit dén nam
2010, ¢6 xét dén nam 2030, d3 dugc Thi tuéng Chinh phi phé duyét tai Quyét dinh sb
1893/QD-TTg ngay 20 thang 10 nam 2014, ti 1€ trit lugng céc loai quing cua bé quing

apatit Lao Cai dd dugc thdm do danh gia (tr mic + Om trd 1€n) la:

- Quing loai I, chiém khoang 5,5% tdng trit lvgng - twong dwong khoang 28,2

tri€u tan.

- Quing loai II, chiém khoang 24,4% tong trit luong - twong duong khoang
125,9 triéu tAn, trong d6 c6 khoang 55% 1a c¢6 chit luong sir dung dugc ngay cho san
xuit phén 14n nung chay va phospho vang (sau day goi 1a quing loai IT thwong phim).

Luong quing loai II con lai goi 1a quing loai II thﬁ cp.

- Quiing loai III, chiém khoang 30,8% tong trit lugng - tuong dwong khoang 159

tri€u tan.

- Quing loai IV, chiém khoang 39,3% tbng trit lugng - twong dwong khoan
g

203 triéu tan.

Nhu vay, téng ti 18 trit lwong quing loai II va quing loai IV chiém khoang 64%
tdng trir Iwong bé quing apatit Lao Cai. Véi tinh hinh khai thac va st dung nhu hién
nay, quang loai I va quing loai II thwong phidm ngay mét can kiét nhanh, trong khi trix
lrong quéang loai IIT khong du nhiéu dé duy tri hoat dong san xut l4u dai cua cdc nha

mAy tuyén quing apatit loai IIL.
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Do d6, d& ¢6 di ngudn quing apatit phuc vu cho cic nha may san xuit phan bon,
quiing apatit loai II thir cip can duoc nghién ctru lam gidu dé dap tmg nhu ciu san xuét
phan bén chira 14n, ddm bdo an ninh lwong thuc cho d4t nude. Thue té, nguén quing
loai I thir cdp nay trude ddy hiu nhu bi bé di, khéng dugc st dung, do c6 thanh phén
vét chét phirc tap, khé tuyén dé 1am gidu P>Os. Cu thé, quing apatit loai IT & cac ving
déu chita khoang vat dolomit (CaMg(COs)). Néu khong dugc loai bd, dolomit can tré
qua trinh san xuét phan bén supephosphat kép va phan bon diamoni phosphat (DAP)
theo hai cach: lam ting tiéu thy axit sulfuric va 1am ting d6 nhét ctia chét 16ng, dan téi
1am giam tdc dd loc khi tach cac tinh thé thach cao ran khéi axit phosphoric. Ngoai ra,
trong qué trinh san xuit DAP, khi axit phosphoric dugc phin ting v6i amoniac dé tao
thanh phan bon amoni phosphat, magie c6 mat trong axit cling phan Umg va tao thanh
magie amoni phosphat. San phdm nay két tinh chdm va c6 xu huéng lam tic nghén
mang loc, ciing nhu ling dong bén trong duong dng va thiét bi phan tng. Bén canh d6,
qué trinh hydrat hoa thuan nghich cia hop chét nay giy khé khin cho viéc bao quan
phén bén vi chung hit 4m gy hién twong két tang va lam thay dbi khéi lvong phan bon
thanh phim. Chinh vi viy, tuy c6 trit lugng 16n nhung viéc sir dung quing apatit loai I
ludn 13 vin dé kho khin khong chi & trong nuéc ma ca trén thé gisi. Viéc loai bod
dolomit khoi phosphat trdm tich da dugc chimg minh 14 rat khé vi su twong dong vé
khoang chét gitra dolomit va phosphat. Nhiéu phuwong phap tach da duge nghién ctu,
nhung van chua c¢6 phurong phép hiéu quéa vé chi phi dwoc chip nhan rong rii dé loai bo

dolomit khéi quang phosphat.

V1 vay, nhu ciu ché bién quing apatit loai II thir cip, bang mét qua trinh ¢ hiéu
qua kinh té, d nang cao ham luong P2Os va giam ham lugng cic tap chét ¢6 hai, nhu

Mg, trong tinh quing phosphat thuong pham, 14 rat cip thiét.

Hién nay, trén thé gi6i c6 3 phuong phéap cong nghiép ché bién quing phosphat
dé nang cao ham luong P20s, gdm phuong phép tuyén nbi thuan, nghich; phuong phép
tuyén trong luc két hop tuyén nbi; phuwong phap thiéu nung. Tuy nhién, khong c6
phuong phap nao phit hop dé san xuét tinh quing tir quing loai II nghéo. Cu thé, cac
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phuong phap tuyén nbi va tuyén trong luc két hop tuyén ndi chi giai dugc bai toan
nang cao ham Iugng P20s, khong giam dwoc ham hrong hop chéit kim loai (dic biét 1a
hop chét Mg) trong san phidm tinh quing, gdy anh hwéng truc tiép dén qu4 trinh san
xuét phan bén tir tinh quing. Mit khac, gia thanh san xuét tuyén ndi quang apatit loai
IT 13 twong d6i cao, do hiéu suét thu hdi P,Os thip. Phuong phép thidu nung quing
ngheo chi phu hgp v6i nha may san xuét phan 14n nung chay, khong phit hop dé san

xuat tinh quéang, st dung lam nguyén li€u cho céc qua trinh san xuat khic.

Trong mot vai thip ky gin ddy, phurong phéap ché bién quing phosphat chira hop
chit cacbonat (khodng canxit - cacbonat canxi, CaCOs; va khoang dolomit -
CaMg(COs3)), st dung dung dich axit hitu co yéu, nhu axit axetic, axit xitric, axit
formic, axit suxinic, axit lactic dé hoa tach chon loc tap chét cacbonat, bat ddu dugc
quan tdm nghién ctru (Sadeddin, W., and Abu-Eishah, S.I., 1990, Minimization of free
calcium cacbonate in hard and medium-hard phosphate rocks using dilute acetic acid
solution, International Journal of Mineral Processing, Vol. 30, No. 1, 113-125; Abu-
Eishah, S.I., El-Jallad, 1.S., Muthaker, M., Tougan, M., and Sadeddin, W., 1991,
Beneficiation of calcareous phosphate rocks using dilute acetic acid solutions:
Optimisation of operating conditions for Ruseifa (Jordan) phosphate, International
Journal of Mineral Processing, Vol. 31, No. 1, 115-126; Zafar, 1.Z., 1993,
Beneficiation of low grade cacbonate-rich phosphate rocks using dilute acetic acid
solution, Fertilizer Research, Vol. 34, No. 2, 173-180; Zafar, 1.Z., Anwar, M.M., and
Pritchard, D.W., 1996a, 4 new route for the beneficiation of low grade calcareous
phosphate rocks, Fertilizer Research, Vol. 44, No. 2, 133-142; Zafar, 1.Z., Anwar,
M.M., and Pritchard, D.W., 1996b, Innovations in beneficiation technology for low
grade phosphate rocks, Nutrient Cycling in Agroecosystems, Vol. 46, No. 2, 135-151;
Economou, E.D., Vaimakis, T.C., and Papamichael, EM., 2002, The kinetics of
dissolution of the carbonate minerals of phosphate ores using dilute acetic acid

solutions: The case of pH range from 3.96 to 6.40, Journal of Colloid and Interface
Science, Vol. 245, No. 1, 133-141; Ashraf, M., Zafar, Z.1., and Ansari, T.M., 2005,
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Selective leaching kinetics and upgrading of low-grade calcareous phosphate rock in
succinic acid, Hydrometallurgy, Vol. 80, No. 4, 286-292; Sengul, H., Ozer, A K., and
Gulaboglu, M.S., 2006, Beneficiation of MardinMazidagi (Turkey) calcareous
phosphate rock using dilute acetic acid solution, Chemical Engineering Journal, Vol.
122, No. 3, 135-140; Zafar, Z. 1. Selective leaching of calcareous phosphate rock in
Sformic acid: optimisation of operating conditions, Miner. Eng., 2006, Vol. 19 (14)
1459-1461; Zafar, 1.Z., and Ashraf, M., 2007, Selective leaching kinetics of calcareous
phosphate rock in lactic acid, Chemical Engineering Journal, Vol. 131, No. 1, 41-48;
Heidarpour, T. Processing of Dalir phosphdte samples using leaching method,
Department of Mining & Metal. Eng. — 2009; M. Gharabaghi, M. Noaparast and M.
Irannajad, 2009, Selective leaching kinetics of low-grade calcareous phosphate ore in
acetic acid, Hydrometallurgy 95, 341-345; Gharabaghi, M., Irannajad, M., and
Noaparast, M., 2010, A review of the beneficiation of calcareous phosphate ores using
organic acid leaching, Hydrometallurgy, Vol. 103, No. 1, 96-107; A.R.Bakry, N.A.
Abdelfattah, A.B. Farag and A.M. Elwy, 2015, Upgrading of Abu-Tartur calcareous
phosphate via selective leaching by organic acids, International Journal of Scientific &
Engineering Research, 6 (10); Jian-rui and Zhang Jie, 2016, Study on the Selective
Leaching of Low-Grade Phosphate Ore for Beneficiation of Phosphorus and Rare
Earths Using Citric Acid as Leaching Agent, Russian Journal of Applied Chemistry,
Vol. 89, No. 7, 1196—1205; Fei Xie, Jie Zhang, Jiyan Chen, Jianrui Wang and Lin Wu,
Research on Enrichment of P20s from Low-Graé’e Cacbonaceous Phosphate Ore via
Organic Acid Solution, Journal of Analytical Methods in Chemistry Volume 2019,
Article ID 9859580; Lamya Arroug, Mohamed Elaatmani, Andelouahad Zegzouti and
Mohamed Aitbabram, 2021, Low-Grade Phosphate Tailings Beneficiation via Organic
Acid Leaching: Process Optimization and Kinetic Studies, Minerals, 11, 492).

Theo céc tai liéu nay, trong qua trinh hoa tach chon loc tap chat cacbonat, mot
axit hitu co yéu dugc cho phdn img véi cacbonat tao ra khi cacbonic, nugc va mudi

hitu co canxi va magie carboxylat. Cac mudi hitu co tao thanh tan t6t trong dung dich
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sau hoa tach. Tich sb tan ctia mubi hiru co 13 thong sé quan trong vi n6 cho phép dé
dang tach tinh quing phosphat rén khoi dung dich hoa tach biang qua trinh loc, rira don
gian.
MCO3in) + 2HX (16ng) 2 M(X)2(16ng) + CO2(xhiy + H2O(ing)
MCO3in) + H2Y (t6ng) = MY (tong) + CO2chi) + H2O(1ong)
3MCO3(in) + 2H3Z 6ng) = M3(Z)20ng) + 3CO20ni) + 3H20(16ng)
Trong do:
M = Ca*? hoic Mg"?

X = format (CHOOQ"), axetat (CH3;COO"), lactat (CH;CH(OH)COO")
Y = suxinat (H4C4042), malat (H4sC40Os?), maleat (H2C4042), oxalat (C2022)

7 = xitrat (CeHs077%)

Pidu kién hoa tach dién hinh d4 dugc cong bé trong céc tai liéu 13 ndng do axit
hitu co thich hop ndm trong khoang tir 2% dén 8%, tiy timg loai axit; ty 18 vé khoi
lugng gitta nguyén liéu quang va dung dich hoa tach (sau day goi la ty 1€ ran/1déng) dao
dong tir 1/30 dén 1/50; nhiét d6 hoa tach dao dong tir nhiét do phong dén 50°C; thoi
gian hoa tach tir 20 phut dén 60 phut. O cac diéu kién nay, tinh quang thu dugc c6 ham
luong P20s trong khoéng 30 - 32% va hiéu suét thu hdi P,Os dat khoang 80 - 90%.

Mot trong nhitng han ché 16n ctia qua trinh hoa tach bang axit hitu co 13 chi phi
cao lién quan dén axit hitu co. Pé qué trinh hoa tach bang axit hitu co tré nén kha thi
v& mat kinh té, cin phai c6 mdt phuong phap hoan nguyén va tai sit dung axit hitu co.
Phuong phap hoan nguyén axit hitu co kha thi nhét, d dugc dé xuét trong tai liéu, 1a
bd sung axit sulfuric vao dich hoa tach. Khi dé, mudi canxi carboxylat phan tmg véi
axit sulfuric dé tao ra carboxylicaxit carboxylic va két tia thach cao (CaSOs). Thach
cao duoc loc, tach ra khoi carboxylicaxit carboxylic, con carboxylicaxit carboxylic thi
dugc tai st dung trong phan tmg hoa tach. Axit sulfuric can duoc thém vao chi véi

luong tuong duong dang luong héa hoc, dé loai trir kha ning axit sulfuric con du sau
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phan Gng c6 mat trong axit hiru co thu héi. Bit ky luogng axit sulfuric du ndo c6 mit
trong axit hitu co déu c6 thé din dén thit thoat phosphat dang ké trong giai doan hoa

tach, baoi vi axit sulfuric hoa tan quing phosphat.

Tuy nhién, hau hét cic tai liéu khoa hoc cong b hién nay vé hoa tach bang axit
hitu co dé nang cip quing phosphat giau dolomit chi tip trung vao viéc loai bé canxi
cacbonat. Chua c6 tai li€u nao cong bb mot cach hé théng, chi tiét va toan dién vé quéa
trinh hoa tach dolomit khoi quing phosphat giau dolomit bang axit hitu co. Trong khi
d6, dé loai bé hop chit magie cacbonat, qué trinh hoa tich bang axit hitu co hira hen
mang lai nhitng wu diém sau: (i) axit hiru co di duge chimg minh 1a c6 kha ning hoa
tach chon loc cac mudi cacbonat (canxi cacbonat va dolomit) tir quing phosphat giau
dolomit ma hiu nhu khong 13m thét thoat phosphat; va (ii) cac thé xAm nhiém dolomit
min bén trong cdc hat quiang phosphat giau dolomit chi cin dugc tiép xuc v6i dung
dich axit 12 ¢6 thé duge hoa tach ra khoi hat quing apatit chtr khéng can phai dugc giai
phéng hoan toan khoi apatit, nhu dbi véi cac phwong phap tach vat Iy (vi du, tuyén
néi). Maic du vay, qué trinh hoa tach dolomit ciling tiém 4n nhiéu thach thitc, nhu duge
liét k& dudi day.

- Thir nhit, qua trinh hoa tich dolomit bing axit hiru co tao ra dong thoi mubi
magie va canxi carboxylic, khi dolomit phan rng v6i axit carboxylic. Kha nang hoa tan
rat t6t cua mudi hiru co magie carboxylat ¢6 lgi trong qué trinh loc, tach tinh quing
phosphat khoi dung dich hoa tach, nhung lai gy ra mot s6 van dé trong bude tai sinh
axit httu co. Phuong phap hoan nguyén axit hitu co da dugc bdc 10 trong céc tai liéu,
bang cach cho mubi hitu co trong dich hoa tach phan tmg véi axit sulfuric dé tao ra
mudi sulfat, nhu d3 mé ta & trén d6i véi mubi hiru co canxi carboxylat, dugc cho la
khong hi€u qua trong truwdong hop cia mudi hitu co magie carboxylat, vi tinh hoa tan
cao ctia mudi magie sulfat. Cu thé, khi thém axit H>SO4 vio hdn hop sau phéan ting hoa
tach dolomit, s& chi c6 canxi carboxylat phan tng vi HaSO4 dé tao ra két tila CaSOa,
con magie carboxylat phan ing véi H2SO4 tao ra MgSO4 khong két tha. Pidu d6 co

nghia 13, stt dung axit H>SOxs chi c6 thé tich dugc Ca chtr khong thé tach dugc Mg
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khéi hdn hop sau phan tmg hoa tach. Pidu nay ciing dong nghia véi viéc chi hoan
nguyén dugc lugng axit carboxylic c6 mdt trong mubi canxi carboxylat. Lirong mubi
magie carboxylat con lai trong dich hoa tach khong chi lam ting chi phi ti€u thy axit
hitu co (do chi hoan nguyén dugc mot phén), ma con gy nén su tich tu dan dan theo
cée chu k¥ tai st dung dich hoa tach, din dén 1am giam hiéu suit hoa tach do can tré
viéc chuyén dich cén bang cta phan tmg hoa tach dolomit tir trai sang phai (do mot
phén san phdm khong tach duge ra khéi hon hep phan tng). Mic du vy, chua c6 cong
trinh nao cong bd vé& qua trinh tich Mg khéi dich hoa tach dolomit dé hoan nguyén axit
hitu co. Mot phuong phap khac dé hoan nguyén axit hitu co tr dich hoa tach, dugc
nhic dén trong tai liéu, 14 phuong phép trao do6i ion. Tai liéu Zafar, LZ., 1993,
Beneficiation of low grade carbonate-rich phosphate rocks using dilute acetic acid
solution, Fertilizer Research, Vol. 34, No. 2, 173-180, mo ta trudng hgp mubi hitu co
canxi carboxylat dugce cho di qua cot trao dbi ion chira mot 16p nhuya trao dbi ion, & do
ion H' ctia nhua duogc thay thé bﬁng cac ion Ca*2. Khi nhya trao ddi ion d4 bao hoa béi
c4c cation Ca*2, cAn ti sinh nhwa bang cach cho HCI chay qua c6t trao ddi. Tuy nhién,
khong c6 bat ky tai liéu ndo mo ta cu thé qua trinh trao dbi ion dé tach magie

carboxylic khdi dung dich hoa tach dolomit theo phuong phap nay.

- Thir hai, phan Gng gitta axit carboxylic v6i khoang cacbonat, néi chung, va
dolomit, néi riéng, 14 phan tmg bé mit phan cach ran/léng, gitra hat quing (dang ran)
va dung dich hoa tach (dang 16ng), va dong hoc ctia qua trinh hoa tach tap chét trong
quing phosphat 14 dong hoc ctia phan tng héa hoc di thé rin-l16ng, theo md hinh dong
hoc béc nhét 16i co lai. Chinh vi vdy, kich ¢ hat ¢6 thé anh huéng 16n dén hiéu qua
clia qué trinh hoa tach bang axit hitu co. Khi kich ¢& hat giam, hiéu qué cta qua trinh
hoa tach ting 1én. Piéu nay 1 nho dién tich bé mat ting 1én, din dén cic thé x4m
nhidm min trong quing c6 co hoi tiép xic v6i tac nhan hoa tach. Theo tai liéu tong
quan Gharabaghi, M., Irannajad, M., and Noaparast, M., 2010, 4 review of the
beneficiation of calcareous phosphate ores wusing organic acid leaching,

Hydrometallurgy, Vol. 103, No. 1, 96-107, nguyén liéu quing phosphat ngh€o dugc
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nghién dén kich c& dudi 0,125 mm cho két qua hoa tach téi wu. Néi khac di, phan tng
hoa tach dolomit dién ra thuén loi hon néu nguyén liéu quing phosphat duge nghién
min truge. Tuy nhién, viéc nghién hat quing dén kich ¢& rit min nhu vay c6 thé din
dén tiéu tdn nhidu niang lrgng cho qua trinh nghién, tiéu ton thoi gian, tir d6 1am ting

chi phi cia toan b¢ qua trinh.

- Thit ba, qué trinh ning cip quing phosphat giau dolomit bang qu4 trinh hoa
hoc, no6i chung va qua trinh hoa tach chon lgc béng axit hitu co, noi ri€ng, tao ra nhiéu
san phim phu, nhu cc hop chét canxi, magie, CO,... Ngoai ra, mot s6 nguyén t6 vi
lwong c6 sin trong thanh phan quing véi lugng vét, cling duoc hoa tach vao dung dich.
Néu cac hop chét nay duge thu hdi ding cach, ching c6 thé mang lai gid tri gia tang,
bu cho chi phi cia qué trinh ning cip quing. Tuy nhién, chua c6 tii liéu nao dé cap

dén viéc thu hoi va ning cao gia tri gia tang cho cac san pham phu nay.

Chinh vi vy, can thiét phai tim toi mot qu4 trinh ché bién sau quang phosphat,
gidu dolomit dé thu duge tinh quing phosphat hodc quing phosphat da duge nang clp
va c4c san phim c6 gid tri cao, ddm bao mang lai hiéu qua kinh té-k§ thuat, than thién
mdi truong va kha thi dé trién khai & quy mo cong nghiép.

Vi vdy, sang ché tap trung nghién ciru phat trién mot qua trinh hoa tach chon loc
dolomit trong hé thiét bi co-hoa, bang axit hitu co, trong thdi gian ngéin, ma tai d6
ddng thoi dién ra ba qué trinh, gbm qu4 trinh phan tmg hoa tach chon loc dolomit; qua
trinh nghién hat quing dé tang hiéu suit hoa tach chon loc dolomit; qué trinh giai
phéng CO; sinh ra tir phan trng hoa tich dolomit dé chuyén dich cén bing phan {mg.
Ngoai ra, mot phin mudi hitu co canxi carboxylat trong dich hoa tach dugc thu héi dé
lam nguyén li€u cho nganh dugc phim, mang lai gia tri gia ting. Phan mudi hitu co
con lai duge xir 1y bang phuong phap trao ddi cation dé hoan nguyén axit hitu co,
nhim tai str dung cho qua trinh hoa tach chon lgc dolomit. Dung dich thu dugc sau qua
trinh hoan nguyén nhya trao ddi cation chira céc nguyén t6 N, K, Mg, va Ca va mot sd
nguyén td khac, véi luong vét Fe, Mn, Ba, Cr, Ni, can thiét cho cay tré)ng, duogc tan

dung d& ché bién thanh phan bon 16ng chira da, trung, vi va siéu vi lugng, Gng dung
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trong ndng nghiép cong nghé cao. Qua trinh nhu vy c6 hi€u qua thu héi phospho rat
cao nho hoa tach chon loc tap chit ma khong 1am t6n théat phospho, ddng thoi giam chi
phi san xuét tinh quing nhé thu dugc céc san pham c6 gia tri gia ting va khong phat

sinh ra phé thai thi cp.
Ban chét k§ thuit ciia sang ché

Muc dich cia sang ché 13 d& xudt phuong phap co-héa ché bién quing phosphat
gidu dolomit dé thu dwoc tinh quing phosphat, c6 ham lugng P20s khong dudi 31% va
ham luong MgO khong 16n hon 1,5%, va cac san phim c6 gia tri gia ting, gdm mudi
canxi carboxylat, tmg dung trong thuc phim/dugc phdm va dung dich phan bén 16ng
co s0, chira cac nguyén td N, K, Mg, va Ca va mdot sé nguyén t6 khac, voi luong vét

Fe, Mn, Ba, Cr, Ni.

Muc dich khéc cta sang ché 13 d& xudt hé thiét bi co-hoéa ché bién quing
phosphat giau dolomit dé thu dwgc tinh quing phosphat, c6 ham Iuong P,0s khong
duéi 31% va ham lugng MgO khong 16n hon 1,5%, va cic san phdm cé gia tri gia
tang, gdm mudi canxi carboxylat, img dung trong thuc pham/dugc phim va dung dich
phan bén 16ng co sd, chira cac nguyén td N, K, Mg, va Ca va mot sb nguyén td khac,

v6i lugng vét Fe, Mn, Ba, Cr, Ni.

Muc dich khac nita cua sang ché 1a d& xuit phuong phap san xuit dung dich
phén bon 16ng co sd, chira cac nguyén t5 N, K, Mg, va Ca va mot s6 nguyén t6 khac,
v6i lugng vét Fe, Mn, Ba, Cr, Ni, céan thiét cho cay trong. Dung dich phén bon 16ng co
s& ¢6 thé duge pha ché v6i céac thanh ph?m vi lugng khac dé tao thanh nhiéu loai phéan
bén 1ong chira da, trung, vi va si€u vi lugng c6 thanh phan khac nhau, img dung trong

ndéng nghi€p cong nghé cao.

Pé dat duogc cac muc dich néu trén, theo khia canh thir nhét, sang ché dé xuét hé
thiét bi co-hoa ché bién quing phosphat giau dolomit dé thu dugc tinh quing va céc

san pham c¢6 gia tri gia tang, bao gom cac thiét bi sau:
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i) Thiét bi phan tng co-hoa, trong d6 dong thoi difn ra ba qué trinh, gdm qua
trinh phéan Gng hoa tach chon loc dolomit bang axit hitu co; qua trinh nghién hat quing
dé tang hiéu suit hoa tach chon loc dolomit; qué trinh gidi phong CO; sinh ra tir phan

ting hoa tich dolomit dé chuyén dich cin bing phan ting;

ii) Thiét bi két tia chon loc mudi hitu co canxi carboxylat bang etanol va thu

ho1i etanol;

iii) Thiét bi trao dbi cation dé hoan nguyén axit hiru co tir mubi hitu co Ca, Mg,
tir d6 hodi luu vé thiét bi phan tng co-hoda va thu dung dich phan bén 16ng co s&, chira
hop chit N, K, Mg va Ca va mot sb nguyén td khac, véi lugng vét Fe, Mn, Ba, Cr, Ni
().

iv) Thiét bi san xuit phan bén 1éng chira da, trung, vi va siéu vi lwong tir dung
dich phan bén long co sé, chira hgp chat N, K, Mg va Ca va mot sb nguyén td khéc,
v6i lwong vét Fe, Mn, Ba, Cr, Ni.

Theo khia canh thir hai, sang ché d& xuit phwong phap co-héa ché bién quing
phosphat gidu dolomit dé thu duge tinh quing phosphat va cac san phdm c6 gi4 tri gia

tdng, bao gom céc budc:

Budéce 1. Thuce hién phan tmg co-hoéa, vira hoa tach chon lgc dolomit khéi quéng
phosphat giau dolomit bang axit hitu co, vira nghién hat quing dé ting hiéu suit hoa
tach, vira giai phong nhanh CO; sinh ra tir phan Gmg hoa tach dolomit dé chuyén dich
can bing phan tng. Trong d6, nguyén liéu 13 quing phosphat giau dolomit. Tac nhin
hoa tach 12 dung dich axit hitu co. Hén hop thu duge sau phan tng co-héa duoc loc dé

tach san pham tinh quing khéi dich hoa tach.

Budc 2. Thu hdi chon loc mubi hitu co canxi carboxylat tir mot ph?m cua dich
hoa tach. Trong budc nay, dich hoa tich dugc phéan tach thanh hai phan, gdm phan
dich d& thu hdi chon loc mubi hitu co canxi carboxylat (dich S1) va phan dich dé hoan
nguyén axit httu co (dich S2). Phin dich SI dugc thu hdéi mudi hitu co canxi

carboxylat, bang cich bd sung etanol. Tach két tlia rdn cua muoi hitu co canxi
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carboxylat khéi hén hop bang cach loc. Dich loc dugc chung cit @& thu hoi etanol.
Phén dich sau khi da tach etanol (dich S3) dugc dwa vé tron véi dich S2. Chuyén hdn
hop nay (dich S4) sang budc tiép theo.

Bude 3. Dich $4 dugc dua qua cot trao ddi cation d& hoan nguyén tic nhan hoa
tach dolomit - 1a axit hitu co. Dich thu dugc sau khi cho qua cét trao dbi cation, goi 14
dich hoan nguyén, chi chira axit hitu co (dich S5), dugc hdi luu vé thiing chira nguyén
liéu axit hiru co. B sung axit hitu co vao thiing chira nguyén liéu axit hiru co sao cho
dich trong thing chira c¢6 nong do axit hitu co nhu mong mudn. Hoan nguyén cdt trao
ddi bing cach cho dung dich HNOs lodng chay qua cot nhiéu lan. Dich thu dugc chira
HNO; du, mubi canxi va magie nitrat va mudi nitrat ctia mot s nguyén t6 khac, véi
lugng vét Fe, Mn, Ba, Cr, Ni, dugc trung hoa béng KOH dén pH trung tinh dé thu
duoc dung dich phan bon 16ng co sd, chira hop chét N, K, Ca, Mg va mét sd nguyén td
khac, v6i lwong vét Fe, Mn, Ba, Cr, Ni (dich S6).

Buéc 4. San xuét cac loai phan bén léng chira da, trung, vi va siéu vi luong tir
dung dich phén bon 16ng co s, chira hop chét N, K, Ca, Mg va mot sd nguyén t6 khéc,
v6i luong vét Fe, Mn, Ba, Cr, Ni, bang cach bd sung cac hop chét vi lwgng khac.

Theo khia canh thir ba, sang ché d& cép dén phuong phap san xuit phan bén
bang cach bd sung cac nguyén t6 vi lrgng theo yéu cau vao dung dich phan bén léng
co s0, chira hop chat N, K, Mg va Ca va mot sb nguyén t6 khac, véi luong vét Fe, Mn,
Ba, Cr, Ni. Dung dich phan bén 1dng nay c6 thé duoc pha ché thanh nhiéu loai phan
bon 16ng c6 thanh phin khac nhau, bing cach bd sung mot khdi lwong xac dinh ciia
mdt hay nhiéu thanh phin, nhim diéu chinh ty 18 khéi lrgng ciia cac thanh phan trong
hé phan bon 16ng. That ngac nhién phét hién ra ring, v6i cach pha ché nhu trén, tir hé
dung dich co s& nay, cé thé tao dugc hang trim cong thirc phan bon 16ng khac nhau.
Phén bon 16ng duoc san xuit bing phuong phap néu trén vira c¢6 gia thanh ha do tan
thu dwoc phu phim, vira c6 day du cac thanh phan dinh dudng da, trung, vi va siéu vi
lwong, bd sung cho cay trdng, phuc vu sw phat trién cta nén nong nghiép cong nghé

Cao.
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Mo ta van tit cac hinh vé

Hinh 1 12 hinh v& thé hién so db nguyén 1y quy trinh céng nghé co-héa ché bién
quing phosphat giau dolomit, dé thu dugc tinh quing phosphat va cac san pham c6 gia

tri gia ting theo phuong 4n cla sang ché.

Hinh 2 13 hinh v& so luge minh hoa két cAu cua thiét bi phan tmg co-héa ché
bién quing phosphat gidu dolomit dé thu duoc tinh quiing phosphat va cac san pham c6
gia tri gia ting theo phuong 4n cua sang ché, trong d6 a) 12 hinh v& so luoc két ciu cia
than thiét bi gdm c6 truc va canh khudy, b) 14 hinh chiéu canh so lugc clia than thiét bi
gém ¢0 truc va canh khuéy, ¢) 1a hinh v€& so luge thé hién két cAu cua thiét bi phéan ung

co-hoa va d) 1a hinh chiéu canh so lugc cta thiét bi phan (g co-hoda.
MGo ta chi tiet sang ché
Céc dic diém va cac thuln loi khac nita ciia sang ché s€ dugce 13 rang hon tir sy

mo ta chi tiét dudi day két hop véi cac hinh v& kém theo, trong d6:

Thuét ngit “quing phosphat giau dolomit” dugc sit dung trong sang ché nay 1a
loai quédng apatit loai II thir cép, thudc loai apatit-dolomit, c6 ham luong P20s nim
trong khoang tir 18% dén 22% va ham lugng dolomit trén 5%, hodc céc loai quing
apatit ngh¢o hon, c6 ham lugng P2Os nim trong khoang tir 10% dén 18% va ham
lrong dolomit trén 8%, khong ddm bao chét lwong dé sir dung truc tiép lam nguyén
liéu cho qu4 trinh san xuit phan l4n nung chay va phospho vang, hodc khong thé nang
cAp duge mot cach hiéu qua bang cac phwong phép co hoc dé thu quing da dugc nang
cap.

Thuét ngir “tinh quing phosphat” duoc sir dung trong sang ché nay 1a quing
apatit c6 ham luong P20s khong dudi 31% va ham luong MgO khong 16n hon 1,5%.
Péy 13 san phdm cla qua trinh hoa tach chon léc dolomit khéi qudng phosphat giau
dolomit.

Thuat nglt “quang phosphat dd dugc ning cip” duoc sir dung trong séng ché

nay 13 quing apatit ¢6 ham lugng P05 khong dudi 25% va ham luong MgO khong 16n
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hon 1,5%, san phdm cia qué trinh hoa tach chon loc dolomit khéi quing phosphat

nghéo va rat nghéo, gidu dolomit.

Thuét ngir “nang cip quing phosphat” duoc str dung trong sing ché nay 13 qua
trinh ché bién quing phosphat nghéo va rat ngheo, giau dolomit, c6 ham luong
phospho thip, tir 10 dén 18%, ham lugng dolomit trén 5%, thinh quing d4 dugc ning
cép, ¢6 ham lwong P,Os khong dudi 25% va ham luong MgO khong 16n hon 1,5%.

Thuét ngir “cac san pham c6 gié tri gia ting” dwgc st dung trong séng ché nay,
gbm mudi canxi carboxylat , tng dung trong thuc phém/dugc phim, va phan bén 1ong
co s, chira hop chat N, K, Mg va Ca va mot sb nguyén td khac, véi lugng vét Fe, Mn,

Ba, Cr, Ni, tmg dung trong ndng nghié¢p cong nghé cao.

Thuat ngir “axit hitu co” duge s dung trong sang ché nay 13 cac axit mono-, di-
va tri-carboxylic c6 chira tir 1 dén 6 nguyén tir cacbon trong phan tir, nhur axit formic,

axit axetic, axit lactic, axit xitric, axit suxinic, axit maleic, axit oxalic, axit malic v.v..

Thuét ngit “tdc nhan hoa tach chon loc dolomit” dugc sir dung trong sang ché
nay c6 nghia la cic axit hitu co sir dung trong qud trinh hoa tach chi phan ung véi
thanh phin tap chit dolomit c6 mit trong quing apatit ma khong phan Gmg v6i thanh

phan phosphat trong quing.

Thuét ngit “phuong phép co-hda” dugce sir dung trong sang ché nay c6 nghia 1a
nhiéu qué trinh co hoc va héa hoc dién ra mot cach d@)ng thoi, chi trong mot thiét bi
phan tng, cu thé 13 phan tmg hoa tach chon loc dolomit khéi quing phosphat giau
dolomit bing axit hiru co dién ra dong thoi véi qué trinh nghién nhé hat quing va qua
trinh gidi phong nhanh khi cacbonic (COy), sinh ra tir phan tng hoa tach dolomit khéi
dung dich phan Ung.

Thuét ngit “phan ing hoa tach chon loc dolomit” dugce st dung trong sang ché
nay c6 nghia 1a qua trinh ma & d6 chi c6 dolomit phan tng véi axit hitu co tao ra khi
CO,, nudc va mudi hitu co tan trong nuéce, trong khi cac khodng chét phosphat van &

trang thai rdn va khong tham gia phan mg. Hon hgp sau phén tmg s& dugc loc/rira dé
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tach tinh quing phosphat (rin) ra khéi dung dich chira cac mudi hitu co va axit hitu co

con du sau qué trinh hoa tach.

Thuat ngit “giai phéng nhanh CO; sinh ra tir phdn ing hoa tach dolomit™ dugc
sit dung trong sang ché niy c6 nghia 1a san pham khi CO tao thanh tir phan Gmg hoa
tach thanh phin dolomite & trén bé mit hat quing duoc nhanh chéng gidi phong khoéi
viing phan tmg trén bé mit hat quing dé di vao méi trudong phan tng (pha 16ng), dong

thoi duoc giai phong khoi moi trudng phan tng (pha 16ng) ra ngoai.

Thuit ngit “mudi hitu co canxi va magie carboxylat” dugc st dung trong sing
ché nay 12 muoi canxi carboxylat va magie carboxylat, dugc tao thanh tir phan tmg cua

axit carboxylic v&i dolomit.

Thuat ngit “hoan nguyén axit hitu co” dugc sir dung trong sing ché nay co
nghia 13 axit hitu co dugce thu hdi tr mudi canxi va magie carboxylat, bang cach su

dung qu4 trinh trao ddi cation.

Thuét ngir “qua trinh trao ddi cation” duge st dung trong sang ché nay c6 nghia
13 qué trinh mubi canxi va magie carboxylat dugc cho di qua mot 16p nhya trao dbi
cation, noi cac ion H* cta nhua trao dbi cation duoc thay thé bang cac ion Ca™ va
Mg*2. Sau do, 16p trao doi ion cia nhua trao dbi cation phai dugc hoan nguyén dé tai
sit dung, bang cac ion HY, bang cach cho dung dich axit di qua 16p nhua trao do6i

cation.

Thuét ngir “két tha chon loc mudi hiru co canxi carboxylat bing etanol” duoc sir
dung trong sang ché niy c6 nghia 1a qua trinh tich mubi canxi carboxylat khoi dung
dich chira déng thdi ci canxi carboxylat va magie carboxylat, bang cach bd sung
etanol. Do canxi carboxylat khong tan trong etanol nén khi bd sung etanol vao dung
dich canxi carboxylat va magie carboxylat, canxi carboxylat sé& két tha. Magie

carboxylat tan rit t5t trong etanol nén & diu kién d6, magie carboxylat khong két tia.

Thuat ngit “dung dich phan bén 16ng co s¢” duoc st dung trong sang ché nay

c6 nghia 1a dung dich chtra céc hop chat N, K, Mg va Ca va mot sb nguyén td khac,
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voi luong vét Fe, M, Ba, Cr, Ni, thu duoc tir qua trinh hoa tach dolomit khéi quing
phosphat giau dolomit. Tir dung dich phan bon 1ong co s6 ¢ thé pha ché thanh nhiéu
loai phan bén 1éng c6 thanh phan khac nhau, tity theo yéu cau tmg dung, bing cach bd
sung mdt khdi luong x4c dinh ctia mét hay nhiéu thanh phén, nham diéu chinh ty 18
khéi lwong ctia cac thanh phan trong hé phan bén 1éng.

Thuét ngir “nguyén té da lugng” dwoc sit dung trong séng ché nay 13 nguyén t6

N, K.

Thuét ngit “nguyén t6 trung hrong” duge sir dung trong sdng ché nay 13 nguyén

t6 Mg, Ca.

Thuét ngit “nguyén td vi lugng” dwoc sir dung trong sang ché nay 13 cac nguyén

td Zn, Cu, B, Fe, Mn.

Thudt nglt “nguyén to siéu vi lugng” duge str dung trong sang ché nay 1a céc

nguyén t6 Ba, Cr, Ni.

Heé thiét bi co-hoa ché bién quing phosphat giau dolomit theo sang ché bao

gom céc thiét bi sau:

i) Thiét bi phan tng co-hoéa 1, trong d6 ddng thoi dién ra ba qua trinh, gbm qué
trinh phan tmg hoa tach chon loc dolomit bing axit hitu co; qua trinh nghién hat quing
dé tang hiéu suit hoa tach chon loc dolomit; qua trinh giai phéng CO; sinh ra tir phan
g hoa tach dolomit dé chuyén dich can bing phan tng;

ii) Thiét bi két tua chon loc mudi hitu co canxi carboxylat bang etanol 2 va thu
hdi etanol 3;

iii) Thiét bi trao d6i cation dé hoan nguyén axit hitu co tir mudi hitu co Ca, Mg
4, tir 6 hdi lwu vé thiét bi phan tng co-héa va thu dung dich phan bén Iéng co s6,
chira hop chat N, K, Mg va Ca va mot ) nguyén td khac, véi lugng vét Fe, Mn, Ba,
Cr, Ni 5.
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iv) Thiét bi san xuit phan bon 1éng chira da, trung, vi va siéu vi lugng tir dung
dich phéan bén 16ng co s, chira hop chit N, K, Mg va Ca va mot s6 nguyén t6 khac,
v6i lugng vét Fe, Mn, Ba, Cr, Ni 6.

Phuong phép co-hoa ché bién quing phosphat gidu dolomit dé thu dugc tinh
quing phosphat va céc san phim c6 gi4 tri gia ting theo sing ché, nhu duge thé hién

trén hinh 1, bao gdm céc budc:

Budc 1. Thue hién phan ting co-hoa, vira hoa tach chon loc dolomit khéi quéing
phosphat giau dolomit bang axit hitu co, vira nghién hat quiang dé tang hiéu suit hoa
tach, vira giai phong nhanh CO; sinh ra tir phan g hoa tach dolomit @& chuyén dich
can biang phan tng. Nguyén lidu 13 quing phosphat giau dolomit. Tac nhan hoa tach la
dung dich axit hiru co. Hén hop thu dugc sau phan ng co-hda dugce loc dé tach san

pham tinh quing khéi dich hoa tach.

Bué6c 2. Thu hdi chon loc mudi hiru co canxi carboxylat tr mot phﬁn cuia dich
hoa tach. Trong budc ndy, dich hoa tich dwoc phan tach thanh hai phan, gdm phin
dich d& thu hdi chon loc mubi hitu co canxi carboxylat (dich S1) va phan dich dé hoan
nguyén axit hitu co (dich S2). Phidn dich S1 duoc thu hdi mudi hitu co canxi
carboxylat, bing cich bd sung etanol. Tach két tha rin cta mudi hitu co canxi
carboxylat khéi hdn hop béng cach lgc. Dich loc duge chung cat dé thu héi etanol.
Phén dich sau khi da tach etanol (dich S3) dugc dwa vé trén v6i dich S2. Chuyén hén
hop nay (dich S4) sang buédc tiép theo.

Budc 3. Dich S4 dwogc dira qua cot trao ddi cation dé hoan nguyén tac nhan hoa
tach dolomit - 13 axit hitu co. Cac ion Ca*? va Mg™ va mét sb nguyén té khac, véi
luong vét Fe, Mn, Ba, Cr, Ni duoc giit lai trong cot trao dbi cation. Dich thu dugc sau
khi cho qua cft trao ddi cation, goi 1a dich hoan nguyén, chi chtra axit hitu co (dich
S5), dugc hoi luu vé thing chtra nguyén liéu axit hitu co. B6 sung axit hitu co vao
thung chira nguyén li€u axit hitu co sao cho dich trong thung chtra c6 ndng do axit hitu
co nhuw mong mudn. Hoan nguyén cdt trao dbi bang cach cho dung dich HNOs lodng

chay qua cot nhiéu lan. Dich thu dugc chirta HNO3 du, muo6i canxi va magie nitrat va
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mubi nitrat ciia mot sb nguyén td khac, voi lugng vét Fe, Mn, Ba, Cr, Ni, dugc trung
hoa bang KOH dén pH trung tinh d& thu duoc dung dich phan bén 1éng co s, chira
hop chit N, K, Ca, Mg va mét ) nguyén td khic, véi lugng vét Fe, Mn, Ba, Cr, Ni
(dich S6).

Budc 4. San xuit cac loai phan bén 16ng chira da, trung, vi va siéu vi luong tir
dung dich phan bén Iéng co s&, chira hop chit N, K, Ca, Mg va mot s nguyén té khac,

v6i lugng vét Fe, Mn, Ba, Cr, Ni, béng cach bd sung cac hop chét vi luong khéc.

Dung dich phéan boén léng co sé, chura hgp chit N, K, Mg va Ca va mdt sb
nguyén t6 khéc, voi lugng vét Fe, Mn, Ba, Cr, Ni theo sang ché c¢6 thé dugc pha ché
thanh nhiu loai phan bén 16ng c6 thanh phan khac nhau, tiiy theo yéu cau tmg dung,
bang cach bd sung mot khdi lwong xac dinh cia mot hay nhiéu thanh phan, nhim diéu
chinh ty 18 khéi lwong cia cac thanh phan trong hé phan bén 16ng. That ngac nhién
phat hién ra réng, v6i cach pha ché nhu trén, tir hé dung dich co s& nay, co thé tao
dugc hang tram cong thirc phén boén long khac nhau. Phén bén long duge san Xudt
bang phwong phap néu trén vira c6 gia thanh ha do tan thu dwoc phu phim, vira c6 day
du céc thanh phan dinh dudng da, trung, vi va siéu vi lugng, bd sung cho ciy trdng,

phuc vu su phat trién ciia nén ndng nghi€p cong nghé cao.

Nhu duoc thé hién trén hinh 2, thiét bi phan ng co-héa 13 thiét bi phan tmg ba
pha rin-16ng-khi, dang hé, c6 khudy, két hop nghién bi, c6 bé mat gia nhiét chim dudi
muc chét 1ong va bao gdm cac bd phén sau ddy dugc thé hién trong cic hinh v& kém
theo: thdn ndm ngang 7, truc khudy-nghién doc theo than thiét bi 8, canh khudy-nghién
c6 tac dung kép, vira dé khudy ba pha ran-16ng-khi, vira dé dao tron bi nghién 9, bé mit
trao ddi nhiét, ddng thoi 13 bé mat cia thiét bi 10, bi nghién 11 ¢6 kich ¢& khac nhau
nam trong khoang tur 5 dén15 mm, nép thiét bi 12 voi khép ndi nhanh 13, va céc bo
phan khéc tir 14 dén 20 dé thiét bi c6 thé van hanh.

Két ciu cua thiét bji nay dua trén nguyén tic van hanh chinh sau ddy. Tac nhin
hoa tach dolomit, 1a dung dich axit hitu co, dugc nap vao thiét bi phan ng va duoc gia

nhiét dén nhiét do phan Ung. Tiép theo, nguyén li€u quang loai II th cép, da duoc dap
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dén kich ¢& 8 - 10 mm, dugc nap vao thiét bi phan tmg. Tiép tuc gia nhiét toan bd hdn
hop phan tmg d& dam bao én dinh nhiét do phan @mg. Van hanh by phan khudy-nghién
9. B6 phén khudy-nghién 9 dam nhiém ciing Itc ba vai tro, gbm vai tro khudy dé cho
chit 16ng va chét rin tiép xtc tét nhét véi nhau dé phan ung dién ra thuan loi; vai tro
gitp cho chit khi hinh thanh trong phan tmg thoét khoi chét 16ng ra moi trudng nhanh
nhét c6 thé; vai trd 1am chuyén dong cac hat quing va bi nghién 11 trong long thiét bi
dé cho hat quang cang ngay cang dugc bi nghién 11 nghién nho hon. Kich ¢& hat
quing cang nhé thi b& mit hat quing dugc tiép xtic voi chit phan ng cang ting 1én va
phan tmg dién ra cang thuan lgi hon. Déng thoi, khi phan Gng giita axit hitu co va
dolomit din ra trén bé mat hat quing, nhimg thé x4m nhiém min dolomit dugc hoa
tach khoi bé mit quing s& tao ra cac vi hdc trén bé mit quing, do d6 qué trinh nghién

hat quing dién ra d& dang hon nhidu so véi truong hop nghién hat quing mot cach

thanh tir phan tmg hoa tach trén bé mit hat quing dwgc nhanh chéng gidi phong khoi
ving phan g va thoét ra ngoai, nho tdc dung co hoc tir sy va dip cua bi nghién 11 va
su khudy tron cta canh khudy 9, 13 yéu té rat quan trong gitip dich chuyén can bing
ctia phan tmg theo chiéu tao san phim. Canh khudy 9 va long bén trong ctia thiét bi
duoc thiét ké sao cho khoang céch gitra ddu cta canh khudy 9 va long thiét bi 1a nhé
nhit c¢6 thé. Thiét ké nhu vay s& dam bao cic hat quing va bi nghién 11 ludén duoc
chuyén dong trong 10ng thiét bi va va dap vao nhau, dong thoi khong xay ra hién twong
canh khqu 9 bi va cham véi long thiét bi. Mt khac, khi hat quing d3 duoc nghién va
hoa tach dolomit dén kich c& nhit dinh, chung s& chuyén déng lo limg trong chét léng
nho tac dong ciia khudy 9 nén kha ning va cham véi bi nghién 11 giam di, giap giam
dwoc hién twong qua nghién, tranh tao ra nhitng hat chét rin siéu min gy anh huéng
dén cdc qué trinh loc tach sau nay. Sir dung bi nghién 11 vé6i nhidu kich ¢& khac nhau
cling gitip tang thé tich dugc bao phii béi qui dao chuyén dong cua bi nghién, gitp ting
kha néng va cham gifta bi nghién va hat quang, khic phuc dugc nhugce diém lién quan
dén ty 16 1éng/rén rit cao nhur yéu ciu ciia qué trinh hoa tach. C6 thé noi, qua trinh co

va héa dién ra ddng thoi trong thiét bi phan tmg co-héa dugc thiét ké nhu trén sé tao ra
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mdt hiéu tng hiép dong lam ting dang ké hiéu sut ctia qua trinh nghién quing va hiéu
sudt clia qué trinh phan tng hoa tach, cao gép nhiéu 14n so véi viéc 4p dung timg qua
trinh riéng ré.

Thiét bi co-hod mot giai doan duge két ndi véi cac thiét bi khac trong hé théng,
bao gém i1) Thiét bi két tia chon loc mubi hitu co Ca b?mg etanol dé thu dugc san
phdm mudi hiru co Ca va thu hdi etanol; iii) Thiét bi trao ddi cation dé hoan nguyén
axit hiru co tir mudi hitu co Ca, Mg, tir d6 hdi luu vé thiét bi phan ting co-héa va thu
dung dich chira hop chit N, K, Mg va Ca va mot s6 nguyén t6 khéc, véi luong vét Fe,
Mn, Ba, Cr, Ni ; iv) Thiét bi san xuét phan bén 16ng chira da, trung, vi va siéu vi lugng
tir dung dich chtra hop chét N, K, Mg va Ca va mét s6 nguyén td khac, vé6i lugng vét
Fe, Mn, Ba, Cr, Ni.

Hé thiét bi co-hoa theo sang ché c6 thé duge bd tri mét loat thiét bi phéan tng

co-hoa, lap song song véi nhau dé tdng cong sudt cia giai doan hoa tach co-hda

Phuong phép co-hoa ché bién quing phosphat giau dolomit theo sang ché bao
gdém budc hoa tach chon loc dolomit khoi quing phosphat giau dolomit dé thu tinh
quing phosphat, bing it nhat mdt axit carboxylic dwgc chon tir nhém bao gbm céc axit
mono-, di-, tri-carboxylic ¢6 chira tir 1 dén 6 nguyén tir cacbon, tién hanh trong hé thiét
bi co-hoa; budce thu hodi chon loc san phém mudi canxi carboxylat tir mot ph?m cua dich
hoa tach; budc hoan nguyén axit hitu co tu phﬁn con lai cia dich hoa tach; budc thu
hdi dung dich phan bén 16ng co so, chira hop chit N, K, Mg va Ca va mot sd nguyén td
khéac, véi lugng vét Fe, Mn, Ba, Cr, Ni; budc san xuét céac loai phan bon long chira da,
trung, vi va siéu luong tir dung dich phén boén 16ng co sé, chita hop chit N, K, Mg va

Ca va mot s6 nguyén t6 khac, voi lugng vét Fe, Mn, Ba, Cr, Ni.

Bude hoa tach chon loc dolomit khéi quing phosphat giau dolomit dé thu dugc
tinh quing phosphat, trong hé thiét bj co-héa duge thuc hién véi quing phosphat giau
dolomit ¢6 kich ¢& 1 - 20 mm, thich hop 14 quing c6 kich ¢& nim trong khoang tir 4
dén 16 mm, thich hop hon nita 13 quing c6 kich c& nim trong khoang tir 6 @én 14 mm

thich hop nhét 13 quing c6 kich c& ndm trong khoang tir 8 dén 10 mm. Néu kich c& hat
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quing qua nho s& ton chi phi nghién quing trude khi tién hanh phan g hoa tach. Néu
kich ¢& hat quing qu4 to, thoi gian nghién va hoa tach s& kéo dai din dén ton chi phi

ning lugng.

Nong d6 axit hitu co trong hdn hgp phan tmg clia qua trinh co-héa thich hop 13
nim trong khoang tir 2% dén 10%, thich hgp hon nita 13 nim trong khoang tir 3% dén
8%, thich hop nhit 14 nim trong khoang tir 4% dén 6%. Néu noéng do qua thap, phan
tng hoa tach xay ra khong hiéu qua. Néu ndng dd cao, phan ting giita axit véi canxi va

magie cacbonat khong xay ra vi lién két O-H cua cac phén tir axit ¢6 dd phan cuc cao.

Ty 18 vé khéi luong gifra nguyén lidu quing giau dolomit va dung dich hoa tach
trong qud trinh co-héa thich hop 13 ndm trong khoang tir 1/20 dén 1/60, thich hop hon
nita 13 ndm trong khoang tir 1/25 dén 1/55, thich hop nhét 14 nim trong khoang tir 1/30
dén 1/50.

Thoi gian thuc hién qua trinh co-hoéa thich hop 13 nim trong khoang tir 0,5 gioy
dén 5 gio, thich hop hon nita 13 ndm trong khoang tir 1 gid' dén 4 gid, thich hop nhit 13
nim trong khoang tir 1,5 gid dén 3 gio. Néu thoi gian qua ngan, qué trinh dién ra chua
triét d& nén s& khéng thu duoc san pham tinh quing dat chit lugng nhu mong mudn.
Néu thoi gian kéo dai, hiéu suit hoa tach ting khong dang ké trong khi chi phi ning
luong ting dang ké. Pong thoi, kéo dai thoi gian hon can thiét s& ddn dén hién tuong
qua nghién, tirc 13 tao ra san pham tinh quing quéa min, gy kho khin khong dang co

cho qua trinh lgc, tach tinh quing.

Nhiét do thuc hién qua trinh co-héa thich hop 14 ndm trong khoang tir 25 dén
70°C, thich hop hon nita nim trong khoang tir 30 dén 60°C, thich hop nhét 13 nim
trong khoang tir 40 dén 50°C. Néu nhiét d6 qua thip phan tmg hoa tach dién ra véi tbe
d6 cham, din dén phai kéo dai thoi gian phan tng. Nhiét d6 cao khong chi ton thém
ning lvong, ma con 1am bay hoi mot phan axit hitu co trong dung dich, giy ton thit
axit. Hon nita, nhiét 6 cao 1am giam tinh tan cfia cac mudi Ca, gdy anh huéng x4u t6i

qua trinh tach tinh quing.
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Budce thu hdi chon loc mubi hitu co canxi carboxylat tr mot phﬁn cta dich hoa
tach dugc thuc hién vdi nguyén li€éu gém mot phé‘m dich hoa tach, sau khi da loc tach
tinh quing, va etanol 96%, thu hdi tir qu4 trinh chung cAt. Nhiét d6 cta qué trinh thich
hop 13 nim trong khoang tir 25 dén 50°C, thich hop hon 13 tir 30 dén 50°C, thich hop
nhét 13 tir 35 dén 50°C, bing nhiét d6 ctia dich hoa tach sau khi loc tach tinh quing. Ty
16 thé tich ctia dich hoa tich va etanol 96% thich hop 13 1:2. Tach két tia rin 12 mudi
canxi carboxylic khéi hén hop bing cach loc. Dich loc duge chung cit dé thu héi
etanol 96%. Phan dich sau khi da tach etanol dugc thu hoi dé tron véi phén dich hoa

tach chua xur ly, thu dugc dich dé trao dbi cation, goi la dich trao dbi cation.

Budc hoan nguyén axit hitu co dugce thuc hién véi nguyén liéu 1a dich trao dbi
cation & budc trén. Dich trao dbi cation dugc dua qua cdt trao ddi cation dé hoan
nguyén axit hitu co. Cac ion Ca*2 va Mg*? va mét sb nguyén t6 khac, v6i luong vét Fe,
Mn, Ba, Cr, Ni dugc giit lai trong cot trao dbi cation. Dich thu dugc sau khi cho qua
cot trao dbi cation, goi 13 dich hoan nguyén, chi chira axit hiru co. Bb sung axit hiru co
vao thing chtra nguyén lidu axit hitu co sao cho dich trong thiing chira c6 ndng d9 axit
hitu co nhu mong mudn. Hoan nguyén cdt trao dbi bang cach cho dung dich HNO;
lodng chay qua c6t nhiéu 1in. Dich thu dugc chita HNO; du, mudi canxi va magie
nitrat va mudi nitrat cia mot sd nguyén td khac, voi lugng vét Fe, Mn, Ba, Cr, Ni,
duoc trung hoa bang KOH dén pH trung tinh dé thu dugc dung dich phan bén 1ong co
s, chira hgp chit N, K, Ca, Mg va mdt s6 nguyén td khac, véi lugng vét Fe, Mn, Ba,
Cr, Ni.

Céc loai phan bon 16ng chira da, trung, vi va siéu vi lugng tir dung dich phin
bon 1éng co so, chira hop chéat N, K, Ca, Mg va fnc}t sb nguyén t6 khac, v6i luong vét
Fe, Mn, Ba, Cr, Ni, duogc san xuét béng cach tuy vy, bd sung cac nguyén t6 vi lugng
khac, nhu Bo (B), kém (Zn), déng (Cu), coban (Co), molypden (Mo),... vao dung dich
phén bén 16ng co sd, tuy thudc vao yéu cau dbi v6i tirng loai phan bon cu thé, cho timg
muc dich trong néng nghiép cong nghé cao. Trong d6, kém, ddng, coban, duoc vu tién

sit dung & dang cac hop chit chelat, nhu EDTA. Molypden thuong duge st dung &
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dang mubi kali hoac mubi amoni molypdat hozic hdn hop gbm c4 hai loai. Bo dugc st

dung dudi dang muoi natri borat hodc axit boric, v.v..
Vi du thwc hién sang che

Sang ché s€ dugc hi€éu mot cach rd rang hon tir cac vi du duéi diy. Dudi day 1a

céc vi du mang tinh chit minh hoa, khong 1am gi6i han pham vi bao hd clia sang ché.

Trong céc vi du tir vi du 1 dén vi du 2, hé thiét bi co-hoa, bao gém i) Thiét bi
phén tmg co-hoa c6 thé tich 1am viéc 500 lit nip hd; i) Thiét bi két tia chon loc mudi
hitu co canxi carboxylat bang etanol c6 thé tich lam viéc 1a 1.000 lit va thiét bi chung
cét thu hdi etanol c6 thé tich 1am viéc ciia bdn chira nguyén liéu can chung cét 13 1.000
lit ; iii) Thiét bi trao ddi cation dé hoan nguyén axit hitu co tir mudi hitu co Ca, Mg, ¢6
thé tich lam viéc 13 1.000 lit, v6i hai thiét bi hoat dong luan phién, khi mot thiét bj trao
dbi cation thi thiét bi con lai hoan nguyén nhua trao dbi cation va ngugc lai; cac bodn
chira dich axit hdi luu va dung dich phan bén 1éng co s, chira hop chat N, K, Mg va
Ca va mot sb nguyén t6 khac, v6i luong vét Fe, Mn, Ba, Cr, Ni déu c6 thé tich 1am
viée 2.000 lit; iv) Thiét bi san xuét phan bon 1ong chira da, trung, vi va siéu vi lugng tir
dung dich phan bén 16ng co so, chira hop chit N, K, Mg va Ca va mét s6 nguyén tb
khéc, véi luong vét Fe, Min, Ba, Cr, Ni c6 thé tich lam viéc 1.000 lit.

Ngoai ra, hé théng bao gdm toan bod cac bon, bé chira trung gian, hé théng cung

chp dién, didu khién luu luong, nhiét db.

Trong vi du 3, bd sung ndp cho thiét bi phan tmg co — hoa mot giai doan va két

nbi hé théng hut chan khong véi thiét bi dé thu hdéi CO, cho qué trinh hoa 16ng CO,.
Vidy 1

Phuong phap dugc thuc hién v6i 10 kg nguyén liéu quing loai II thir cép (d qui
khd), ¢ ham luong P20s 20,53%, ham lugng MgO 7,39%, ham lugng SiO2 5,97%; tac

nhan hoa tach 12 axit xitric. Hat quing duoc dap dén kich ¢& 8 - 10 mm.

Phuong phap dugc tién hanh theo cac bude nhur sau:
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Budc 1. Thuc hién phan tng co-héa, trong thiét bi phan tng co-hoa, véi tac
nhén hoa tach 1a dung dich axit xitric 5% trong nudec, ty 18 khdi lugng giita nguyén licu
quang va dich hoa tach la 1/40 (tuwong Uing v6i 400 lit dung dich axit xitric), nhiét do
phan tmg 14 50°C, thoi gian phan tmg co-hoéa 13 90 phit. Hon hop thu duge sau phan
ung co-hoa dugc loc dé tach tinh quang khéi dich hoa tach.

San phim tinh quing cia budc 1 ¢6 ham lugng P20s 33,5%, ham hrong MgO
1,34%. Khbi lugng san phém (da qui kho) 1a 6,1 kg. Nhu vay, thuc thu P,Os dat
99,3%. Khong c6 su that thoat phospho trong dich hoa tach (ham lwong P,Os trong
dich hoa tach 1a 41,2 ppm).

Budce 2. Thu hdi chon loc mubi hitu co canxi xitrat tir 20% thé tich ciia dich hoa
tach. Theo d6, etanol 96% dugc bd sung vao dich hoa tach, theo ty 18 thé tich
etanol/dich hoa tach 13 2/1. Pay 14 etanol dugc dua vé tir thap chung cit tich etanol &
cong doan trude d6. Két tha tao thanh ngay khi etanol duoc thém vao. Tach két tia rin
ctia mubi hitu co canxi carboxylat khéi hén hop béng cach loc. Dich lgc dugc chung
cAt dé thu hoi etanol. Phin d4y thap chung dugc dua vé trén véi 80% dich hoa tach

chua xi¥ 1y, thu dugc hén hop dich hoa tach.

San phém mudi canxi xitrat ciia budc 2 ¢6 do tinh khiét dat yéu cau dugc dung,
v6i hidu suét dat 95% theo Iy thuyét. Etanol sau chung cit c6 ndng do 96%, dat yéu

cau de¢ tai st dung cho qué trinh thu hoi chon loc mudi hitu co canxi xitrat.

Buéc 3. Hon hop dich hoa tich duoc dura qua cdt trao ddi cation dé hoan

nguyén tac nhan hoa tach 1a axit xitric.

Dich thu dugc sau khi cho qua ct trao dbi cation, goi 1a dich hoan nguyén, chi
chra axit xitric, khéng chira cac ion Ca*? va Mg™. Nong do axit xitric trong dung dich
hau nhu khong ddi, dat 4,99%. Téng luong dung dich giam 5% so vé6i hwong dung dich
truée phan g hoa tach. Thit thoat nay 13 do lwong dung dich hoa tach bi giit lai trong

tinh quang am sau lgc va trong cdt trao doi cation.
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Hoan nguyén cdt trao ddi bang cach cho dung dich HNO; lodng chiy qua cot 2
1an. Dich thu duoc dugc trung hoa bang KOH dén pH trung tinh. Dich sau trung hoa
chira N v6i ndng d6 2,2%, K v6i ndng do 6,2%, Mg v6i ndng d6 2,5%, Ca v6i ndng do
2,5%. Cac nguyén td Fe, Mn, Ba, Cr, Ni c6 mit trong dung dich v§i lugng vét.

Hiéu sut thu hdi N, K, Ca, Mg dat 99,5% so v6i Iy thuyét.

Budc 4. San xudt cic loai phan bén 16ng chita da, trung, vi va siéu vi luong tir
dung dich phén bon 16ng co s6, chira hop chit N, K, Ca, Mg va mot s6 nguyén té khac,
v6i luong vét Fe, Mn, Ba, Cr, Ni, béng cach bd sung cac hop chét vi luong khéac.

Hiéu suét thu san phim phén bén 1ong dat 99,8%.

Viduy?2

Phuong phéap dugc thue hién véi 10 kg nguyén liéu quing loai IT thit cip (da qui
kho), ¢6 ham Iugng P,0Os 21,17%, ham lugng MgO 6,61%, ham Iugng SiO; 10,56%;
thc nhan hoa tach 13 axit axetic. Hat quing dugc dép dén kich c& 8 - 10 mm.

Phurong phap duge tién hanh theo céc budc nhu sau:

Budce 1. Thuc hién phan tng co-héa, trong thiét bi phan tmg co-héa, véi tac
nhan hoa tach 13 dung dich axit axetic 5% trong nudc, ty 1& khdi lwong giita nguyén
liéu quéng giau dolomit va dich hoa tach 1a 1/40 (twong Gng v4i 400 1it dung dich axit
axetic), nhiét d6 phan tng 1 50°C, thdi gian phan tmg co-hoéa 1a 90 phut. Hon hgp thu
dugc sau phan Umg co-hda dugce loc dé tach tinh quang khéi dich hoa tach.

San pham tinh quing ctia buéc 1 c6 ham lwong P20s 31,1%, ham lugng MgO
1,37%. Khdi lugng san phdm (d3 qui khd) 1a 6,6 kg. Nhu vay, thuc thu P,Os dat
96,8%. Khong c6 su that thoat phospho trong dich hoa tach (ham lugng P,Os trong
dich hoa tach 1a 41,0 ppm).

Buéce 2. Thu héi chon loc mudi hitu co canxi axetat tir 20% thé tich cua dich
hoa tach. Theo do, etanol 96% dugc bd sung vao dich hoa tach, theo ty 1€ thé tich

etanol/dich hoa tach 13 2/1. Pay 13 etanol dugc dua vé tir thap chung cit tach etanol &
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cdng doan trude d6. Két tia tao thanh ngay khi etanol dwgc thém vao. Tach két ta rin
ctia mudi hitu co canxi carboxylat khéi hdn hop bang cach loc. Dich loc dugc chung
cAt dé thu hdi etanol. Phan day thap chung dugc dua vé tron voi 80% dich hoa tach

chua x1r Iy, thu dugc hdén hop dich hoa tach.

San phém mudi canxi axetat ctia budc 2 ¢6 do tinh khiét dat yéu cau duge dung,
v6i hiéu suét dat 95% theo ly thuyét. Etanol sau chung cat cb nf“)ng doé 96%, dat yéu

cau dé tai st dung cho qué trinh thu hoi chon lgc mu6i hitu co canxi axetat.

Buéc 3. Hon hop dich hoa tich dugc dua qua cot trao dbi cation dé hoan

nguyén tadc nhéan hoa tach 1a axit axetic.

Dich thu duoc sau khi cho qua cot trao dbi cation, goi la dich hoan nguyén, chi
chira axit axetic, khong chira cac ion Ca*? va Mg*2. Nbéng db axit axetic trong dung
dich giam khong dang ké, dat 4,95%. Gi4 tri ndng do axit axetic trong dung dich hoan
nguyén thip hon gié tri néng d6 axit xitric trong dung dich hoan nguyén & vi du 1 1a do
axit axetic d& bay hoi hon nhiéu so véi axit xitric. Tong lrgng dung dich giam 5% so
v6i lugng dung dich truée phan tmg hoa tach. That thoat nay 1 do lwong dung dich

hoa tach bj gift lai trong tinh quing 4m sau loc va trong cdt trao doi cation.

Hoan nguyén cot trao d6i bang cach cho dung dich HNO; lodng chay qua cot 2
1an. Dich thu duoc duge trung hoa bing KOH dén pH trung tinh. Dich sau trung hoa
chtra N v6i néng do 2,2%, K véi néng do 6,2%, Mg véi néng do0 2,2%, Ca véi né)ng do
2,2%. Cac nguyén t6 Fe, M, Ba, Cr, Ni c¢6 mat trong dung dich v6i lugng vét.

Hiéu suét thu hdi N, K, Ca, Mg dat 99,5% so véi ly thuyét.

Buéc 4. San xuét cac loai phan bén 1dng chira da, trung, vi va siéu vi lugng tir
dung dich phén bén long co s&, chira hop chit N, K, Ca, Mg va mot sb nguyén t6 khac,
v6i luong vét Fe, Mn, Ba, Cr, Ni, bang cach bd sung cac hop chét vi lwong khac.

Hiéu sudt thu san phdm phén bén 1ong dat 99,8%.

Vidu3
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Phuong phap duge thuc hién véi 10 kg nguyén liéu quing giau dolomit loai II
thir cip (d3 qui khd), c6 ham lwong P20s 21,54%, ham lugng MgO 7,05%, ham lwgng
Si02 5,65%; tac nhan hoa tach 14 axit lactic. Hat quiang dugc dap dén kich ¢ 8 - 10

mm.
Phurong phap dugc tién hanh theo cic bude nhur sau:

BuGe 1. Thuc hién phan tng co-hoa, trong thiét bi phan tng co-héa, c6 nip,
trong moi trudng chan khong nhe (500 mmHg), véi tdc nhan hoa tach 1a dung dich axit
lactic 5% trong nuéc, ty 18 khéi luong giita nguyén lidu quing gidu dolomit va dich
hoa tach 1a 1/40 (twong ung véi 400 1it dung dich axit lactic), nhi€t do phan ung la
50°C, thoi gian phan tng co-hda 1a 90 phit. Hon hgp thu dugce sau phan tng co-héa
duoc loc dé tach tinh quing khéi dich hoa tach.

San pham tinh quing cia budc 1 ¢6 ham hrong P20s 34,0%, ham hrong MgO
1,28%. Khéi lugng san pham (d3 qui kho) 1a 6,1 kg. Nhu véy, thuc thu P2Os dat
96,1%. Khong c6 su that thoat phospho trong dich hoa tach (ham lugng P,Os trong
dich hoa tach 1a 41,4 ppm).

Khi CO; thu dugc tir thiét bi phan Gng co hoa dugce chuyén dén bd phan hoa

l6ng hodc hoa ran dé tao ra san phém CO2 I6ng hodc tuyét COa.

Buéc 2. Thu hdi chon loc mudi hitu co canxi lactat tir 20% thé tich cua dich hoa
tach. Theo d6, etanol 96% dugc bd sung vao dich hoa tach, theo ty 1€ thé tich
etanol/dich hoa tach 13 2/1. Pay 14 etanol dugc dua vé tir thap chung cit tach etanol &
codng doan trude d6. Két tha tao thanh ngay khi etanol dugc thém vao. Tach két tia rin
cia mudi hitu co canxi carboxylat khéi hon hop béng cach loc. Dich lgc dugc chung
cit dé thu hoi etanol. Phin d4y thap chung dugc dua vé tron v6i 80% dich hoa tach

chua xtt ly, thu dugc hdn hop dich hoa tach.

San phém mudi canxi lactat ctia budce 2 ¢ d6 tinh khiét dat yéu cau dugc dung,
v6i hiéu sudt dat 95% theo 1y thuyét. Etanol sau chung cét c6 ndng do 96%, dat yéu

céu dé tai st dung cho qua trinh thu hoi chon loc mudi hitu co canxi lactat.
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Budc 3. Hon hop dich hoa tach dwgc dua qua cot trao dbi cation dé& hoan

nguyén tac nhan hoa tach la axit lactic.

Dich thu dugc sau khi cho qua cdt trao dbi cation, goi 1a dich hoan nguyén, chi
chira axit lactic, khong chira cac ion Ca*™ va Mg*2. Nong d6 axit lactic trong dung dich
hau nhu khong thay doi, dat 4,98%. Tong lwong dung dich giam 5% so v6i lugng dung
dich tru6c phan tng hoa tach. Thét thoat nay 1a do lwong dung dich hoa tach bi giit lai
trong tinh quing 4m sau loc va trong cot trao ddi cation.

Hoan nguyén cot trao ddi bang cach cho dung dich HNOj3 lodng chay qua cot 2
1an. Dich thu dugc duoc trung hoa bing KOH dén pH trung tinh. Dich sau trung hoa
chira N véi nbng d6 2,2%, K v6i ndng dd 6,2%, Mg véi nong do 2,2%, Ca véi ndng do
2,2%. Céc nguyén t6 Fe, Mn, Ba, Cr, Ni c6 mit trong dung dich véi lugng vét.

Hiéu suét thu hdi N, K, Ca, Mg dat 99,5% so v&i ly thuyét.

Budce 4. San xuét cic loai phan bén 1éng chia da, trung, vi va siéu vi luong tir
dung dich phin boén 1éng co so, chira hop chat N, K, Ca, Mg va mét sd nguyén t6 khéc,
v6i lwong vét Fe, Mn, Ba, Cr, Ni, bang cich bd sung cc hop chit vi lugng khac.

Hiéu suét thu san phim phan bén 16ng dat 99,8%.

Vidu4

Phuong phap dugc thuc hién véi 10 kg nguyén liéu quing rit nghéo (d4 qui
kho), ¢6 ham luong P>Os 13,58%, ham lugng MgO 10,10%, ham luong SiO2 13,75%;
tac nhan hoa tach 13 axit xitric.

Thuc hién qué trinh hoa tach co-héda & céac diéu kién tuong tw cac diéu kién
trong vi du 1.

San phdm quing phosphat da duoc nang cép c6 ham luong P20s 25,5%, ham
lwong MgO 1,44%. Khédi lugng san phdm (d4 qui kho) 14 5,2 kg. Nhu vy, thuc thu
P»0s dat 98%. Khong c6 su thit thoat phospho trong dich hoa tach (ham lwong P20s
trong dich hoa tach 1a 41,3 ppm).
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Céc bude xir 1y tiép theo dugc thuc hién & cac diéu kién tirong tir cac didu kién
trong vidu 1.

San phim mudi hitu co canxi xitrat c6 do tinh khiét dat yéu ciu dugc dung, véi
hiéu suét dat 95% theo 1y thuyét. Etanol sau chung cét c6 nng d6 96%, dat yéu ciu dé
tai st dung cho qua trinh thu hdi chon loc mubi hitu co canxi xitrat.

Hiéu suat thu san phdm phan bén 1ong dat 99,8%.

Vidu5

Phuong phap dugc thuc hién véi 10 kg nguyén liéu quing phosphat rat nghéo
(da qui kho), c6 ham lugng P20s 10,22%, ham lugng MgO 10,29%, ham lIugng SiO»
22,98%; tac nhan hoa tach la axit xitric.

Thyc hién qué trinh hoa tach co-hda & cac diéu kién tuong tu céac diéu kién
trong vidu 1.

San phdm quing phosphat d3 dugc ning cip ¢6 ham lugng P>Os 21,2%, ham
lrong MgO 1,41%. Khéi lwong san phdm (da qui kho) 14 4,7 kg. Nhu vy, thuc thu
P,0s dat 98%. Khong c6 sy tht thoat phospho trong dich hoa tach (ham lugng P05
trong dich hoa tach 1a 41,0 ppm).

Céc budc xtr ly tiép theo dugc thuc hién & cac diéu kién tuong tu cac diéu kién
trong vidu 1.

San phém mubi canxi xitrat ¢6 do tinh khiét dat yéu cau duge dung, v6i hiéu
suét dat 95% theo Iy thuyét. Etanol sau chung cét c6 ndng do 96%, dat yéu ciu dé tai
st dung cho qua trinh thu hdi chon loc mubi hitu co canxi xitrat.

Hiéu suat thu san phdm phan bén 16ng dat 99,8%.

Nhing lgi ich c6 thé dat dwoc

Qua c4c vi du dugc minh hoa & trén, thdy rang hé thiét bi va phuong phép theo

sang ché cho phép ché bién truc tiép, ma khong cin qua qua trinh nghién trude, quing

phosphat gidu dolomit dé thu dugc tinh quing phosphat, c6 ham luong P05 khéng
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dué6i 31% va ham lwong MgO khéng 16n hon 1,5%, va cdc sin phdm cé gia tri gia
tang, gdm mudi canxi carboxylat, mg dung trong thurc phim/dugc phim va dung dich
phan bén 1éng co sé, chira hop chét N, K, Mg va Ca va mot sb nguyén t6 khac, v6i
luong vét Fe, Mn, Ba, Cr, Ni. Phuong phap va thiét bi trong sang ché cho phép ning
cao hiéu qua cta qua trinh va khong phat sinh phé thai thir cép.

Tir dung dich phén bon 16ng co s& c6 thé tao dugc hang trim cong thirc phan
bon long khéc nhau. Phan bén 16ng dugc san xut tir dung dich phén bén 1éng co sé
vira c6 gid thanh ha do t4n thu dugc phu phim, vira c¢6 ddy di cac thanh phin dinh
dudng da, trung, vi va siéu vi lugng, bd sung cho cdy tréng, phuc vu sy phat trién cia
nén néng nghiép cong nghé cao.

Phuong phap va hé thiét bi theo sang ché con c6 wu didm 1a c6 thé hoa tach
dolomit mot cach hidu qua d6i véi moi ngudn quang phosphat-dolomit, ké ca quing
nghéo va rat ngheo, dé nang cép quing. Diéu nay gép phin ting hiéu qua st dung,
dong thoi ning cao gid tri gia ting cho ngudn quing phosphat-dolomit nghéo, gbp

phin tranh lang phi tai nguyén va mang lai hiéu qua kinh té-x4 hdi va méi truong.
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YEU CAU BAO HQ
1. Phwong phap co-héa ché bién quing phosphat giau dolomit dé thu dugc tinh quing

phosphat bao gdm céac buée:

- thyc hién phan tmg co-héa trong thiét bi phan tmg co-hda ba pha rin-1ong-khi,
dang hé, c6 khudy, két hop nghién bi, vira hoa tach chon loc dolomit khoi
nguyén liéu quing phosphat gidu dolomit, bang it nhat mét axit carboxylic duoc
chon tir nhém bao gémk cac axit mono-, di-, tri-carboxylic c¢6 chra tur 1 dén 6
nguyén tir cacbon, vira nghién hat quafmg' dé ting hiéu sudt hoa tach, nho b
phan khudy-nghién cta thiét bj ddm nhiém cing lic ba vai trd, gdm vai trd
khudy dé cho chit 1ong va chét ran tiép xtic t6t nhit v6i nhau dé phan tmg hoa
tach dién ra thuén lgi; vai trd gitip cho chét khi CO, hinh thanh trong phan tmg
thoat khoi chit 16ng ra méi trudng nhanh nhét cé thé, tir d6 gitip chuyén dich
can bang phan tmg theo chiéu tao san phim; vai trd 1am chuyén dong cac hat
quang va bi nghién trong 1ong thiét bi d& cho hat quing cang ngay cang duoc bi
nghién nghién nhé hon, tir d6 gitip phan tng dién ra thuén loi hon; sau dé, loc

hén hop thu dugc sau phan tmg dé tach san phim tinh quing khoi dich hoa tach;

- thu hdi chon loc mudi hitu co canxi carboxylat tir mot ph?ln cua dich hoa tach
bang cach bd sung etanol, loc dé tach san phdm mudi hitu co canxi carboxylat
khéi hdn hop, chung cét dich loc dé thu hdi etanol, phan dich sau khi da tach
etanol dugc dua vé tron 14n vé6i ph?fm con lai cia dich hoa tach, dé thu duoc dich

duogc goi 14 dich hoan nguyén axit; va

- hoan nguyén axit bang cach cho dich hoan nguyén axit qua cot trao dbi cation
dé hoan nguyén tac nhan hoa tach dolomit - 13 axit hitu co, trong d6 cac ion
Ca™ va Mg*? va mot sb nguyén td khéc, v6i lugng vét Fe, Mn, Ba, Cr, Ni duoc
gilt lai trong cdt trao ddi cation, dich thu duogc sau khi cho qua cdt trao dbi
cation, dugc goi la dich hoan nguyén, chi chira axit hitu co, duogc ) sung axit
hitu co sao cho dich ¢c6 né)ng do¢ axit hitu co nhu mong mubn, rdi duge hdi luu
v& thiét bi phan ting co-hoa.
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2. Phuong phép co-héa ché bién quing theo diém 1, khac biét & chd, ndng do axit hitu
co trong hdn hop phan ting ctia qué trinh co-héa fhich hop 13 nim trong khoang tir 2%
dén 10%, thich hop hon nita 14 ndm trong khoang tir 3% dén 8%, thich hop nhét 13 nim
trong khoang tir 4% dén 6% va ty 1& khéi luvgng gifta nguyén liéu quéng phosphat giau
dolomit va dich hoa tach trong qué trinh co-hoa thich hop 12 nim trong khoang tir 1/20
dén 1/60, thich hop hon nita 12 ndm trong khoang tir 1/25 dén 1/55, thich hop nhét 1a
nim trong khoang tir 1/30 dén 1/50; thoi gian thuc hién qué trinh co-hoéa thich hop 1a
nam trong khoang tir 0,5 gid dén 5 gio, thich hop hon nita 14 ndm trong khoang tir 1

gity dén 4 gio, thich hop nhét 14 ndm trong khoéng tir 1,5 gio dén 3 gio.

3. Phuong phép co-hoa ché bién quéng theo diém 1 hoic 2, khac biét & chd, budc hoan
nguyén cot trao ddi cation duge thure hién bang cach cho dung dich HNO3 lodng chay
qua cot nhiéu 1an, dich thu dugc chira HNO; du, mudi canxi va magie nitrat va mudi
nitrat ctia mot sb nguyén td khac, véi lugng vét Fe, Mn, Ba, Cr, Ni, trung hoa axit
HNO; du bang KOH dén pH trung tinh, thu dugc dung dich phan bén 18ng co sd, chira
hop chat N, K, Mg va Ca va mét sb nguyén td khéc, v6i lugng vétF €, Mn, Ba, Cr, Ni.

4. Phuong phép co-héa ché bién quing theo diém 1, 2 hodc 3, khac biét & chd, nguyén

liéu quing phosphat giau dolomit c6 kich c¢& hat ndm trong khoang tir 8 dén 10 mm.

5. Phuong phép theo diém bit ky trong sb cac diém tir 1 dén 4, khéc biét & chd, khi

CO3 duge thu hdi dé hod 16ng hoidc hod rin.
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