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Toéom tat:

Trén thé gidi dd c6 nhidu cong trinh nghién ciru vé cac quy trinh ché bién quing dat
hiém noi chung va quéng basnazite noi riéng nhung san pham chu yéu cia cac quy trinh nay
thuong chi 1a tong cac oxit dat hiém hodc dung dich clorua d4t hiém dé 1am nguyén liéu cho
ché bién cac san pham tiép theo. Viét Nam 1a nudc c6 nhidu tai nguyén vé dat hiém va chua
duoc khai thac nén viéc nghién ciru tao ra mot s6 san phém d4t hiém ban dau 1am cong tac
kich - cau cho cac mg dung d4t hiém trong cac nganh kinh té, kj thuat trong nudc 1a mot
cong viéc hét st can thiét. Trong bai viét nay gidi thiéu vé quy trinh san xuat dong thoi mot
s6 san phdm dit hiém nhu: tdng 6xit dit hiém, phan bon vi lugng dat hiém, bot mai bong
thity tinh, chat tdy mau khir bot thity tinh tir quing dat hiém basnazite Pong Pao. Quy trinh
da duoc ap dung & quy mo pilot v&i cong suit 25 tin TREO/ndm va hang chuc tin phin bén
vi luong dat hiém/nam.

Tir khéa: ddt hiém, quing basnazite Pong Pao, bét mai ceri, phdan bon vi lwong dat hiém,
chdt khi bot, tay mau thity tinh.

STUDY ON ESTABLISHING A PROCESS FOR SIMULTANEOUS

PRODUCTION PRODUCTS FROM DONG PAO BASNAZITE ORE
Abstract:
In the world, there were many studies on processes of the processing basnazite rare earth
ore, but the main products of these processes usually are total of rare earth oxides or the rare
earth chlorides solution, these were used as materials for processing of final products of rare
earth. Vietnam is a country with a lot of untapped rare earth resources, the study of creating
some rare earth products is essential for stimulus of the rare earth applications in domestic
economic and technical sectors. In this article, the simultaneous production process for a
number of rare earth products such as: total rare earth oxide, rare earth micro-fertilizer,
cerium polishing powder, color-reducing de-foaming glass... from Dong Pao basnazite rare
earth ore was introduced. The process was applied in pilot scale with a capacity of 25 tons of
TREO/year and tens of tons of rare earth micro-fertilizer/year.
Keywords: Dong pao rare earth, basnazite ore, cerium oxide polishing powder, rare earth
micro-fertilizer, defoamer, glass-colored reducing.
I. GIOI THIEU CHUNG
Trén thé gi6i dd c6 nhiéu coéng trinh nghién ctru vé& cac quy trinh ché bién quing dat hiém
basnazite [1]. Tai Viét Nam, nhiéu dé tai cip Nha nudc, cip B¢ cling nhu nhiéu du 4n hop tac
song phuong Viét Nam — Han Quéc, Viét Nam — Nhat Ban da tién hanh nghién ctru ché bién cac
loai quang dat hiém Viét Nam [2,3], nhung san pham chu yéu cua cac quy trinh nay thuong la
téng cac Oxit dat hiém hodc dung dich clorua dat hiém dé lam nguyén liéu cho ché bién cac san
pham tiép theo, di c6 mot sb nghién ctru chiét phan chia cic mot s6 nguyén to dat hiém riéng ¢
nhung thuong dung ¢ quy mé phong thi nghiém va chua c6 san pham thuong mai. Mot sb dé tai,
du 4n nghién ctru, ing dung dét hiém trong san xuat phan bon dat hiém nhung con ¢ quy mo rat
nho, pham vi mg dung con hep [4, 5]. Cac san pham phan bon vi luong dat hiém da duoc tng
dung trén nhiéu san pham nhu: ché, la, ngd, dau tam, cac loai rau, qua... va di cho thay nhing
wu viét ciia phan bon dat hiém nhu: lwong dung nhé nén chi phi thip, tang cudong kha ning quang



hop, tang kha nang chdng chiu véi diéu kién thoi tiét khac nghiét, ting kha ning ra hoa, tao qua,
tang nang sudt, chat luong cua nong san, cac nghién citu danh gia an toan, danh gia du luong cua
dat hiém trén cac san pham néng san cling da dugc tién hanh va cho thdy: st dung phan bon vi
luong dat hiém dung liéu luong s& gop phan tang nang suét cay trong tir 15 — 40 %, du luong dat
hiém trong nong san khong khéc so véi dbi chimg, chat lugng san pham tang cd ve hinh thuc va
chét luong [4, 5, 6]. Hién c6 04 san pham phan bon vi lugng dat hiém véi cac tén goi BHI,
PDHI, Phan Tién, Thiy Tién da duoc cép phép san xuét va kinh doanh tai Viét Nam [7].

Sau cudc khing hoang nim 2011 vé dat hiém do Trung Quoc ngung xuat khau dit hiém ra
thé gidi, nhiéu nha khoa hoc, nhiéu doanh nghiép trong mot s6 nganh san xuat trong nuGc mai
quan tam tim hiéu vé ung dung dat hiém ¢ Viét Nam. Do Viét Nam 13 nudc c6 nhiéu tai nguyén
vé dat hlem va chua duoc khai thac, cac két qua nghién clru cua cac dé tai khong duoc trién khai
ra san xuét nén viéc tim duoc mot luong nho d4t hiém cho céc nghién ctru thir nghiém la vo cung
kho khan. Muyc ti€u cua cac nghién clru trong bai ndy 1a ing dung mét cach chon loc cac Kkét qua
da nghién ctru trude do6 dé xdy dung nén mot quy trinh san xuat téng hop co kha nang tao ra
dong thoi nhiéu san pham c6 thé ung dung ngay tai Viét Nam nham lam cong tac kich - ciu cho
cac ung dung dat hiém trong cac nganh kinh té, ky thuét trong nudc. Bai viét nay gidi thiéu vé
quy trinh san xuat dong thoi mot sb san pham dat hiém nhu: tong 6xit dat hiém, phan bén vi
luong dat hiém, bot mai bong thuy tinh, chat tay mau khir bot thuy tinh tir quing dat hiém
basnazite Dong Pao va kiém tra danh gia hiéu suat ciing nhu chit luong ciia cac san pham. Quy
trinh dd duoc ap dung & quy mo pilot véi cong suat 25 tin TREO/ndm va hang chuc tin phan
bon vi lugng dat hiém/nam.

II. THUC NGHIEM

2.1. Nguyén vit liéu, thiét bi, hoa chét.

Nguyén liéu: Trong cac cong trinh nghién ctru trude day, nguyén liéu dat hiém thuong 1a tinh
quang basnazite da dugc tuyén, 1am giau téi 42 — 60% tong 6 xit dat hiém (TREO). Do hién tai,
chua c6 day chuyén tuyén quing & quy mo cong nghiép nén nguyén liéu dung trong cac nghién
ctru 1a quang d4t hiém basnazite bong Pao dugc khai thac chon loc, ham lugng TREO dao dong
trong khoang 15 — 30%.

Héa chét: Cac hoa chat st dung 1a H,SO, dic (KT, 98%, Viét Nam), HNO; dic (KT, 68%, Han
Qudc), cac hoa chit khac: NaOH, Na,COs, NHsHCO;, axit oxalic... (KT, Trung Quéc), Cac hoa
chét tiéu chuan PA phuc vu vi¢c phan tich dét hiém. ..

Thiét bi: May nghién baa, cong suit 10 kW; Thung hoa tach dung tich 200 lit c6 khudy tron,
dong co khudy 1 kW; May loc ly tim duong kinh 900 mm cong suit 7,5kW, céc thiét bi 16 nung,
ta sdy, may khudy quy mé phong thi nghiém.

2.2. Phuwong phap nghién ciru
Trong phan nay chi trinh bay cac thir nghiém kiém chung cac két qua nghién ctru trude d6 duoc
ap dung trén d6i twong quang khai thac chon loc, chua qua hé théng tuyén. Qua trinh hoa tach,
két tua, léng, loc... duge thuc hién trén hé thiét bi c6 quy moé nhu da trinh bay trong muc 2.1. bé
tinh toan hiéu sudt cia qua trinh va chit luong cua cac san phém thu dugc da 4p dung cac
phuong phap: xac dinh TREO theo phuong phap trong luong (két ta oxalate), xac dinh thanh
phan cac nguyén t6 dat hiém trén thiét bi ICP — MS hodc ICP — OES tai Vién Cong nghé xa
hiém.

2.2.1. Chudn bi nguyén liéu
Quing ban dau duoc phoi kho, nghién trén may nghién bua c6 ludi sang va thu san pham nghién
qua hé thong quat hut, tai loc tay 4o. Kich thudc quang nghién < 0,075 mm. Quang sau khi
nghién duoc trén déu va ldy mau dé phan tich xac dinh ham luong TREO trong quing dau.



2.2.2. Khao sat qud trinh hoa tach
Khdo sdt chi phi axit H>SOy: Ly 500 g quing di nghién min cho vao nung & nhiét d6 450°C
trong 4 gio dé dung 1am nguyén liéu cho mot mé hoa tach khuay tron. Hoa tach dugc thuc hién
trén coc thuy tinh chiu nhiét 2 lit, ty 1¢ Rin/Long = 1/2, tbc d6 khuay 200 v/p. Rot tur tir axit
H,S04 dic vao cbc hoa tach, thay ddi luong axit voi cac gid tri lan luot 1a 100; 120; 140; 160;
180 va 200 g. Duy tri khudy trong thoi gian 2 h, dé ling, loc, rira thu dung dich rf”)i két tua béng
axit oxalic dé thu oxalate dat hiém, rira sach, sdy dén khéi lwong khong ddi & nhiét d6 200°C, can
san pham va tinh hiéu suit cta qua trinh.

Khdo sdt thoi gian hoa tach: Chon mot gia tri chi phi axit thich hop thu dugc tur thi nghiém trén,
tién hanh mot day thi nghiém twong tu nhu trén nhung v6i muc chi phi axit di chon va thay dbi
thoi gian hoa tach vaoi cac gid tri 1; 2; 3, 4, 5, 6 h. Tinh hi¢u sut cua qué trinh.

2.2.3. Sdn xudt tong é xit dit hiém
Lua chon gia tri thich hop vé chi phi axit va thoi gian hoa tach thu dwoc tir hai ddy thi nghiém
trén, Léy 50 kg quang, thuc hi¢n hoa tach thir nghiém trén thiét bj 200 lit theo cac thong s6 da
chon. Loc, ria thu dung dich d4t hiém, két tua oxalate dat hiém, ldn gan, loc rra két toa, séy kho
O nhiét do 200°C dé thu duoc téng oxit dat hiém TREO. Kiém tra hiéu suét cua qué trinh va phan
tich thanh phan cic nguyén t6 dat hiém trong san pham TREO thu duoc.

2.2.4. San xudt bot mai béng thiiy tinh
Hién trén thi truong cod rat nhidu loai san phém bot mai bong thuy tinh dya trén nén cta oxit ceri
(Ce0,). Muc dich cta bai nay 1a nghién ciru san xuét ra san pham c6 cac dic tinh k¥ thuat twong
tu nhu chét lugng cua bt mai thuong phém A-10 cua Nhat ban (Ham lugng CeO;: 44,07%;
L,05: 23,69%, kich thudc hat <Spm). Dua trén ham lugng ciia CeO, co trong san pham TREO
thu duoc tir muc 2.2.3, Ding axit HNOj; loang (IN) c6 khudy tron dé hoa tan cac nguyén to dat
hiém 3 khoi 1000 g TREO (lwong HNO; thuc 14y bang 1,1 lwong HNO; tinh theo 1y thuyét), loc
rira thu dung dich (gém cac nguyén t6 dat hiém 3 dd hoa tan) dé dung san xuét phan bon. Phan
bot khong tan (CeO,) duoc rira sach va nung & nhiét 46 750°C trong vong 2 h dé thu dugce phan
bot mai thuy tinh gidu CeO,. Liy 500 g TREO khéc ciing nung ¢ ché @6 nhu trén dé thu bot mai
c6 ham lugng CeO, thép. Tinh toan va phéi tron 2 loai bot mai & trén theo ty 1€ nhét dinh dé thu
duoc bot mai san pham c6 thanh phan mong mudn. Phan tich thanh phan, do kich thudc hat va
kiém tra kha ning mai cta san pham so sanh véi bot mai thwong phadm A-10 (cac phép do duoc
thyc hién boi Cong ty FIDA, Han Quoc)

2.2.5. San xuat phén bén dit hiém.

e Sdn xudt phin bén ld: Trén co so kinh nghiém san xuat va sir dung phan bén 1a chta vi
luong cac nguyén t6 dat hiém vai tén goi Thily Tién da dugc cap phép va tiéu thy trén thi truong,
tiép thu ¥y kén gop ¥ cua nguoi sir dung, trong dy an nay nhom tac gia mong mudn tin thu cac
nguyén t6 dat hiém chwa su dung trong quy trinh san xuit dé tao ra mot san pham phan bon 14
moi ¢6 bod xung thém mot s6 nguyén t6 da luong, trung luong. Tép trung thu gom cac dung dich
hoa tach cac nguyén td dat hiém 3 da thuc hién & muc 2.2.4, tién hanh phan tich xac dinh ham
luong tong dat hiém c6 trong dung dich. Dung dung dich trén, pha b xung dam ure, K,SO4,
EDTA, CuS04.5H,0, ZnSO4, MnSO4, MgSO4 va H,O dé thu duoc dung dich phan bén 14 c6
thanh phan theo nhu ding ky xin cap phép tai Cuc BVTV, B6 NNPTNT.

e Sin xudt phu gia phin bén dit hiém: Thyc hién cac budc hoa tich quing dat hiém nhu
trong muc 2.2.3 dé thu duoc dung dich sunphat cic nguyén td dat hiém, dung NH4HCO;3 dé két
tda thu san phém dat hiém bicacbonate Lny(HCO»)3, loc, rtra két taa, loc ly tam, tron bd xung
EDTA, CuS04.5H,0, ZnSO4, MnSO4, MgSO4, B va sét bentonite véi ty 1¢ nhat dinh dé thu dugc




san phdm phu gia phan bon vi lugng dat hiém moi (co bd xung thém mot sé nguyén td trung
luong, vi lugng) theo thanh phan s€ dang ky xin cap phép tai Cuc BVTV, BO NNPTNT.

III. KET QUA VA THAO LUAN

3.1. Két qua khdo sdt qud trinh hoa tich

3.1.1. Anh hwéng ciia chi phi axit dén hi¢u sudt hoa tich: Két qua phan tich ham luong
tdng cac oxit dat hiém trong quing dau 13 26,8% TREO. Cac két qua khao sat anh hudng cua chi
phi axit H,SO4 dén hiéu suat ctia qué trinh hoa tach quing dugc thé hién trén hinh 3.1.
Tir d6 thi hinh 3.1 ta thy trong khoang chi phi axit tang tir 100 — 140 g thi hi¢u suat ting kha
nhanh, chimg t6 luong axit con thleu Khi tang axit tur 160 — 200 g, hi¢u suit co ting nhung cham
dan, diéu d6 chimg t6 phan tmg dd gan dat dén mirc bdo hoa. Do thoi gian duge chon chi 13 2 gid
nén co6 thé chua du thoi gian phan tng nén ta chip nhan chon mirc chi phi axit 1a 160 g lam
thong s chi phi axit cho cac nghién ctru tiép theo vé anh huong ciia thoi gian dén hiéu suat hoa
tach.

3.1.2. Anh hwéng ciia thoi gian hoa tich dén hidu sudt hoa tich: Cac két qua khao sat
anh huong cua thoi gian hoa tach dén hiéu suét hoa tach duogc thé hién trén hinh 3.2.
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Hinh 3.1. Anh huéng cua chi phi axit HySO4 t6i higu suét hoa tach
(ty I¢ Ran/Léng = 1/2, toc do khuay ~ 200 v/p, thoi gian khuay 2 h)
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Hinh 3.2. Anh huéng cua thoi gian phan ung t6i hiéu suat hoa tach
(ty 1€ Ran/Léng = 1/2, toc d6 khuay ~ 200 v/p, chi phi axit 160 g)



Tir d6 thi trén hinh 3.2 ta nhan thay, véi luong axit da chon 1a 160 g H,S04/500 g quing thi thoi
gian hoa tach 1 va 2 h 14 qua thiéu dé thuc hién phan tng. Khi ting thoi gian 1én trong khoang tir
3-4-5-6 h, hiéu suét qué trinh hoa tach c6 tang cham lan luot tir 91,64 — 94,56 — 94,85 — 95,37%.
Can nhic gitta hiéu sudt va chi phi thoi gian, ning luong khudy, ta chip nhan ly thoi gian phan
{mg thich hop 1a 4 h. Nhu vy, cic théng sd chinh duoc lya chon cta qué trinh hoa tach sé& la:
Chi phi H,SO4/Quing = 160g/500g. Thoi gian hoa tach 13 4 h, ty 16 R/L = 1/2, van tdc may
khudy 13 200v/p. Hiéu suat hoa tach s& dat duoc ~ 94,56%.
3.2. Két qud san xudt tong oxit dit hiém
Ap dung cac két qua da chon trong muyc 3.1 d& thyc hién qua trinh hoa tach 50 kg quang trén
thiét bi khuay tron dung tich 200 lit, loc rua thu dung dich, két tia thu nhan oxalate tong dat
hiém sau d6 say kho trong 6 h ¢ nhiét do 200°C ta thu duoc: 12,830 kg san pham dat hiéu suét
95,75%. Nhan xét: Hiéu suat khi thuc hién phan @mg & thiét bi 200 lit cao hon khi thyc hién &
cbc thiry tinh 2 lit c6 thé 1a do: Vi thé tich thiét bi 1on, khi cho axit vao dung dich dé hoa tach,
nude nong 1én dén ~60 — 70°C va tu duy tri nhiét do nay cho dén cubi thoi gian phan tng, mait
khac khi loc rira ba, nhd ¢6 may loc ly tdm, cong suit 16n nén kha nang loc triét dé hon khi 1am
mAu nho... nén ¢ thé 1am hiéu sudt qua trinh ting 1én. Két qua phan tich ty 1é thanh phan cta
cac nguyén to dat hiém trong tong TREO duoc néu trong bang 3.1.
Bang 3.1. Thanh phan cac nguyén t6 dat hiém trong TREO san xuat tir quing Dong Pao

STT | Nguyéntd | Thanh phin (%) | STT | Nguyéntd | Thanh phin (%)

2 Lu,0; 0.002 10 Gd,0; 0.366

3 Eu,0; 0.160 11 Ho,0; 0.032

4 Tm,0; 0.004 12 Tb,0, 0.043

5 Y,0; 0.257 13 Sm,0, 0.689

6 La,0, 35.166 14 Nd,0; 7.407

7 Sc,0; 0.004 15 CeO, 51.851

8 El'203 0.021 16 Pr6011 3.933
TREO 100.000

3.3. Két qud sin xudt byt mai bong thiiy tinh.
B4t mai bong thuy tinh sau khi dugc san xuat theo quy trinh & muc 2.2.4 (tam ky hi¢u 1a BT-V1)
da dugce Cong ty FIDA, Han Quéc phan tich, kiém tra mai thir va so sanh v6i san phdm A-10 cia
Nhat Ban, cac két qua duoc néu trong bang 3.2 va hinh 3.3.

Béang 3.2. So sanh cac thong sb k¥ thuat chinh ciia bot mai BT-V1 véi A-10

Thanh phan Toc d6 mai
Tén Mau Ce0O, La,O; (um/p)
A-10 44,07 23,69 0,458
BT-V1 53,87 11,94 0,416

Nhan xét: Vé ly thuyét, tic dung mai ciia bot mai phu thudc vao nhiéu yéu t6 trong dé c6 ham
luong ctuia CeO,, kich thudce hat, ché d6 tao tinh thé CeO,, dd tao huyén phu...San phém BT-V!
tuy ¢ ham lugng CeO2 cao hon so voi A-10 nhung chic do kich thudc hat chua déu, d6 tao
huyén phu chua tét... nén téc d6 mai méi chi bang 91% so vé&i san pham A-10 ctiia Nhat Ban
nhung do canh tranh vé gia thanh nén van dugc cong ty FIDA chip nhan. Tuy nhién khi vé kha




nang thuong mai thi sdn pham cua ta chua dat cac yéu cau do phia ban dit ra vé quy mo san
xuat, chua dam bao tinh 6n dinh vé san luong va chat lugng. ..
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Hinh 3.1: Két qua do phan b kich thudc hat ciia bot mai BT-V1

3.4.Két qud san xudt phin vi lwong dit hiém

Trén co sé kinh nghiém 12 nam san xuét va sir dung phu gia phan bon vi lugng dat hiém véi tén
goi Thuy Tién va Phan Tién da duoc cap phép va ti€u thy trén thi truong nhom tac gia nhan thiy
san pham phan bon 1a Thuy Tién chi don thuan chira chelate dat hiém nén da cung cap tot cac
nguyén to vi lugng cho ciy trong, tuy nhién vi khong chira cic nguyén té da luong va trung
luong nén tac dong dén cay trong con cham, chua dap (mg dugc mong moi cua nguoi tiéu dung,
nhom tac gia da didu chinh, bd sung thém mét sé nguyén t6 da luong (N, K) va vi luong khac
nhu Cu, Zn, Mn, Mg. .. Hién san pham dang 1am céc thu tuc ding ky khao nghiém, cip phép.
Dbi voi san pham phu gia phén bon vi luong @4t hiém Phan Tién vi c6 ham luong tong TREO l1a
10%, do d6 lugng st dung rat it (chi 5 kg/ha/ndm) nén nguoi st dung kho sur dung truc tiép.
Thoi gian qua san phiam duoc ding cha 'yéu dudi dang lam nguyén li¢u phéi tron bd sung vi
luong dat hiém cho cic nha may san xuat phan bon NPK + dit hiém hoic phan hitu co + dat
hiém, lugng phéi tron chi la 5-7 kg Phan Tién/1 tan NPK hodc 1 — 1,5 kg Phan Tién/ 1 tdn phan
hitu co. Vi luong phdi tron rit nho nén thudng khé phan tan déu gay kho khan cho ngudi san
xuat. Chinh vi vy, trong quy trinh san xuat ndy, nhom tac gia di dua ra san phadm voi ham lugng
téng TREO la 3% dé luong str dung s& 16n hon, dé hon cho viéc phéi tron, st dung. Hién dang
tién hanh 1am cac thu tyc xin khdo nghiém, cAp phép cho san pham.

IV.KET LUAN.

Trén thuc té 1a hién tai Viét Nam chua c6 co s nao tién hanh san xuét, ché bién quang dat hiém
0 quy mo san xudt, viéc tim kiém mot s6 san pham dét hiém cho nghién ctru, ing dung dang la
van dé kho khan cho cac nha nghién ctru va cac doanh nghiép. Vi muc tiéu nghién ctru san xuat
dong thoi nhiéu san pham dat hiém c6 kha nang ung dung ngay tai thi truong Viét Nam la nhiém
vu Kich — Cau cho viéc phat huy gia tri kinh té ctia nguon tai nguyén dat hiém Viét Nam, nhom
tac gia da nghién ctru va dua ra quy trinh san xuat dong thoi mot s6 san pham dat hiém tir quing
basnazite Pong Pao nhu: Tong oxit dat hiém (TREO), bot mai bong thuy tinh BT-V1, phan bon
1a va phy gia phan bon dat hiém. Cac san phdm dd dugc phén tich, kiém nghiém va dat cac tinh
ning yéu cau cta cac san pham thuong mai cing loai trén thj truong.
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