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NGHIEN CUU CHE PQ CONG NGHE PHAN HUY TINH QUANG ZIRCON
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ZrOCL.8H,0 SACH
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TOM TAT

Viét Nam la mét trong nhiing qudc gia co trit lugng quéng Zircon kha 16n, chi tinh
5 mo ¢ khu vuc mién Trung da c6 khoang 1.5 triéu tan. Tuy nhién, hién tai chung ta chu
yeu chi tuyen quing va xuat khau ¢ dang tinh quang Zircon nén gia tri kinh té thu duoc
rat thip dong thoi gay lang phi ngudn tai nguyén cua dat nudc [7].

Trong d& tai nay, chung toi nghién ctru qui trinh céng nghé phan hiy tinh quing
Zircon dat hiéu suit cao va diéu ché hop chat trung gian ZrOCl,.8H,0. Két qua dat duoc:

- Quy hoach thi nghiém tryc giao bac hai xac dinh ché do ti wu phan hay tinh
quing Zircon Binh Pinh bang phuong phéap kiém. Két qua cho thdy hiéu suit phan huy
tin h quing Zircon phu thudc vao bén yéu tb: nhiét do phan huy (T), ty 16 NaOH/tinh
quing (R), thoi gian nung (t) va kich thuéc quing (d). Ché do phan hity cho hiéu suét tdi
uu 95.6% la: T=650°C; t = 45 phit; R = 1.68; d = 89.9um.

- Diéu ché thanh cong hop chét trung gian ZrOCl,.8H,0.

1. GIOI THIEU

Zirconium (Zr) phan b trong thién nhién voi trir luong udce tinh khoang 0.028%
khoi luong vo trai dat xap xi véi Carbon. Xét vé mit trir luong, Zr dimg hang tha 11
trong s cac nguyén t6 hoa hoc, cao hon cac kim loai thong thudong nhu Cu, Zn, Ni va Pb.

Zr va cac hop chit ciia né c6 nhimng (mg dung rat quan trong trong cic nganh cong
nghiép Silicate va cong nghiép luyén kim.

Trong thién nhién Zr c¢6 trong thanh phan cta nhiéu loai khoang vat khac nhau
duoi dang khoang Zircon (Zirconium dioxide-ZrO,). Khoang Zircon c6 trong sa khoang
bién & nudc ta va nhiéu nudc trén thé gisi. Zircon rat bén nén hoa luyén duge xem la
phuong phép duy nhat dung dé phan hity khoang nay.

Chung t61 chon phuong phap phan hiy tinh quang Zircon Binh Pinh (ham lugng
Zr0; 59.75%, phan tich tai Trung TAm Phan Tich Thi Nghiém — Lién Poan Ban D6 Dia
Chat Mién Nam) bang phuong phap kiém vi nhiét d6 phan hity thap, hiéu sut thu hdi
cao, diéu kién cong nghé khong quéa khat khe va trang thiét bi tuong dbi don gian.

Sau khi phan hily Zircon, chung t6i tién hanh diéu ché Zirconyl Clorua. Pay la
hop chét trung gian duoc dung dé diéu ché cac san phim khac cua Zirconium.

2. THUC NGHIEM

2.1. Xéc dinh ché d6 phan huy ti wu [3,4,8,9]

Phan tng phén huy ZrSiO4 v6i NaOH la phan ung di thé rin — 1ong xay ra phtc
tap O nhiét d6 cao, do vy viéc nghién ctru mo ta co ché va dong hoc cua _phan tng phan
huy theo cac phuong phap truyen thong cua ky thuat phan tng gip nhiéu kho khin va
khong hiéu qua. Trén co s gian d0 nhiét dong hoc ctia hé ZrO, — SiO, — Na,O va cac tai
lidu cong b, hiéu sudt ctia qua trinh phan hiy tinh quing Zircon véi NaOH phu thudc
vao 4 thong sb: nhi¢t d§ phén huy, ty 1¢ xat/quang, thoi gian phan Gng va kich thude hat
Zircon. Cac thong sb nay dong thoi anh hudng dén hiéu suit phan hiy va co tac dong qua
lai 13n nhau trong qué trinh phan img. Ap dung mé hinh trong quy hoach thi nghiém, qua
trinh phan hiy Zircon voi NaOH dugc md ta nhu sau:
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» Phan huy tinh quang Zircon y R
R s v6i NaOH g
d

M0 hinh nghién ctru phan huy tinh quang Zircon véi NaOH

Trong d6: y 14 higu suat phan hiy, %; T 1a nhiét do phan huay, °C; t 1a thoi gian
phan huy, phut; R 1a ty 1€ khéi lugng NaOH/Zircon; d 1a kich thudc hat Zircon, mm; & la
tac dong ngau nhién.

Hiéu suét phan huy 1a mdt ham phu thuc vao T, t, R, &:

y = FT,t,R,d)+& 2.1)
Gia thiét ring bién ngiu nhién & tuan theo quy luat phan bd chuin E~N(0, o) va

ky hiéu:
§ =Ey= F(T,, R, d) (2.2)

Bai toan dat ra l1a xac dinh cac thong s6 nhiét do, thoi gian, ty 1¢ khéi lugng
NaoH/Zircon, kich thudc hat dé hiéu suét phan huy dat cuc dai.

Ap dung quy hoach thi nghiém truc giao dé giai bai toan nay. Nguyén liéu sir
dung 13 tinh quing Zircon Binh Dinh. Tir cac két qua thi nghiém thim do mic d6 anh
hudng ciia cac thong sé T, t, R, d chung t6i chon duoc ving cac thong sé dé nghién ciru
nhu sau:

600°C < T <700°C; 30 phut <t < 60 phut
1,0<R < 1,6; 78 um <d <101 pm (2.3)
T4 chirc thi nghiém dé xac dinh dwoc ham sé:
)A/ b() + b1X1 + b2X2 + b3X3 + b4X4 + b12X1X2 + b13X1X3 + b14X1X4 +
+ by3XoX3 + bogXoXys + b34X3X4 +bix; 2 bszz + b33X3 + b44X4 (24)
trong do bj; 1a cac h¢ so can tim, 1a biéu dién gan dung tot nhét cia (2.2)

Xay dung ma tran thi nghi€ém nhu sau:

Loai 1: Gom 16 thi nghiém tai 2 mttc cao va thap trong ving diéu kién phan huy.

Loai 2: M6t thi nghiém & tam x; =X, = X3 =xX4 = 0.

Loai 3: GOm 8 thi nghiém tai cac vi tri cach géc toa do 1 khoang o = +/2

Tir cac két qua thi nghiém va ap dung cong thirc tinh toan cac hé sb trong quy
hoach truc giao bac 2, cac hé s6 cua phuong trinh hdi quy duge tinh nhu sau:

= 0.84052 by = -0.0372 b3y = 0.00719
b, = 0.020963 b3 = -0.0166 by = -0.0502
b, = 0.02554 by = 0.02719 by = -0.0519
bz = 0.06113 by = -0.0097 bs; = 0.12533
by = -0.00991 boy = 0.02656 byy = -0.0494

Lam 5 thi nghiém & tam, tuc 1a tai diém X] =Xy = X3 = X4 = X5 = 0 thu dugc 5 gia
tri ciia yo,t—15 twong tng 12 0.9, 0.87; 0.965; 0.975; 0.975.
Chuyén vé cac bién thuc, chung t61 tim dugc:
¥ =-7.4283285+0.0295586T+0.053t-8.7731R-0.0668628d-0.0000496Tt- 0.0000201T>
-0.0002307t*+3.13325R*-0.0003753d* (2.5)
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Phuong trinh (2.5) 1a phuong trinh hdi quy thyc nghiém cta qua trinh phan hiy
quang Zircon véi NaOH. Tién hanh tim cyc dai ciia ham (2.5) trong vung diéu kién (2.3)
bang cong cu Matlab, chung t6i tinh dugce ché do phan hiy cho hiéu suat cuc dai 95.6%
la:

T= 650°C; t = 45 phit; R = 1.68; d = 89.9um.
2.2. Biéu ché san pham ZrOCl,.8H,0 tir tinh quing Zircon: [3,4]

Tién hanh phéan huy tinh quing Zircon Binh Dinh theo ché do phan huy téi vu &
trén. San pham sau khi phan huy dem hoa tich bang nudc cit dé thu hoi két tia dang
7r0.xH,0 va loc trén phéu loc Buchner. Phan két tiia ran nay s& duoc rira bang dung dich
NaOH 5% dun néng va nudc nong. Hoa tan bi va gidy loc vao dung dich HCI 3N dun
néng, loc bo gidy loc va ba ran khong tan. Dung dich thu duoc dem di két tinh thu dugc
tinh thé ZrOCl,.8H,0.

Qua trinh két tinh c6 thé tién hanh theo phuong phap c6 ddc hay mudi két. Két qua
thi nghiém cho thiy phuong phap mudi két 1a tot hon vi khong 1dn ZrOCl,.4H,0 va ¢6
ham lugng ZrOCl,.8H,0 cao hon.

Tinh thé ZrOCl,.8H,0 dugc rira bang acetone. Chung toi da tién hanh thi nghiém
tai két tinh ZrOCl,.8H,0 nham thu dugc san pham c6 do tinh khiét cao hon.

2.3. Két qua phan tich:

San pham thu dwoc sau khi két tinh dem phan tich X-ray tai phan vién M6 - Luyén
kim. Két qua thi nghiém cho thay san pham diéu ché c6 cac gia tri d (A°) trung véi cac
gia tri phé chuan cua ZrOCl,.8H,0.

DG 0% OB o 10 a2 an gl 1E e 1n b e e s

21-1499 ZrOC2BHIO ZrOCZ.EHIO

Két qua phan tich X-ray

San pham sau khi tinh ché bang phuong phép tai két tinh duoc dem di phan tich
quang pho ban dinh luong tai Trung TAm Phan Phan Tich Thi Nghiém cua Lién Poan Dia
Chat Mién Nam dé xac dinh ham lugng tap chat. Ham lugng ZrO, dugc xac dinh béng
phuong phép chuan do tryc tiép véi EDTA. Cac két qua thi nghiém cho thay viéc tién
hanh tai két tinh 1a khong can thiét vi ham luong ZrO, ting khong dang ké trong khi ham
lwong cac tap chét van trong gidi han cho phép.
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3. KET LUAN

Su anh hudng dong thoi clia nhiét d9, thoi gian, ty 16 NaOH/Zircon va kich thudc
quing dén hiéu suat ciia qua trinh phan huy tinh quing Zircon Binh Pinh dugc mé ta
trong phuong trinh (2.5). Sy t6n tai cac hé sb bac hai chéo trong phwong trinh hdi quy
thyc nghiém ching to cac yéu t6 d6 c6 anh huong qua lai voi nhau trong qué trinh phan
huy va co ché ctia phan tmg thay d6i trong qua trinh _phan tmg.

Khao sat phuong trinh hodi quy (2.5) thay rang kich thudc hat c6 anh huéng lén
dén hiéu suat phén huy, giam thoi gian nén tiét kiém dugc nang luong va chi phi tuy
nhién phai ton nang luong dé nghién. Do vay can phai so sanh danh gia xem sir dung
quang khong nghién hay nghién min5se4 tiét kiém ning luong hon. Khoang Zircon mic
du c¢6 d6 ran cao (7 — 8 Mohs) nhung don, dé nghién nén tuy phai dau tu thém cong doan
nghlen nhung bu lai c6 thé ha thap nhi¢t d6 nung ma hiéu suat thu hoi van cao. Tuy nhién,
dé co danh gai day du va chinh xac van dé nay can phai c6 s6 liéu & quy md ban san xuat.

Céc két qua phan tich cho thdy hop chét diéu ché dugc & giai doan sau chinh 1a
7ZrOCl,.8H;0, c6 d¢ sach dat yéu cau.
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