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KHA NANG UNG DUNG CONG NGHE
HOAN NGUYEN ILMENIT LAM NGUYEN LIEU
SAN XUAT QUE HAN DIEN

NGUYEN NGOC TRUONG, [NGUYEN VAN HUAN|
DOAN MINH CHAN, HOANG MINH PHUONG

. MO PAU

Nhiing nam gin day cling v6i hang loat nguyén
lieu khoéng chat khdc nhu : quang sat, crom, chi,
k&m, mangan... quang titan da néi lén nhu mot "hién
tuong" trong linh vuc diéu tra, khai thic, ché bién
va xuat khdu thi€u quy hoach gay thdt thodt tai
nguyén, 6 nhiém moi trudng sinh thdi ¢ nhiéu khu
vuc nudc ta.

Nam 2006, Tht tuéng Chinh phu d4 ra Chi thi
10/CT-CP v6i noi dung co ban dén nam 2008 nha
nudc cdm hoan toan cac té chitc, ca nhan xuat khau
tho nguyén liéu khoang trong dé c6 quang titan sa
khodng va quang goc.

Nghién ciiu cong nghé ché bién va st dung dép
ing yéu cdu cta nén kinh t€ nang dong dit ra cho
cdc nha khoa hoc va céc t8 chiic khoa hoc cong nghé
nhiéu huéng nghién ctu ché bién lam gidu va st
dung quing titan c6 tiém nang to 16n clia nudc ta.

Hoan nguyén ilmenit 1a cong nghé ché& bién dap
tng yéu cau lam nguyén liéu san xuat que han dién
duogc cdc nha mdy san xuét que han trong nuéc nhap
kh4u tir nhiéu quéc gia nhu Han Qudc, Trung Qudc.

Nghién cttu ting dung cong nghé hoan nguyén
quang ilmenit sa khoang bién clia Viét Nam lam
nguyén liéu san xudt que han dién thay th€ hang
nhap ngoai di dugc nhém cdn bd cta trudng Pai
hoc Khoa hoc Tu nhién do Pgs Ts Nguyén Ngoc
Truong lam chi nhiém ph6i hgp véi cdc nha cong
nghé cla cong ty Silicat Viét An - Hai Phong thuc
hién thanh cong nam 2006 - 2007.

Day chuyén san xuét ilmenit hoan nguyén xay
dung tai Cty Silicat Viét An hoat dong véi cong
suat 100 tidn/thang, dén nay da cung cap cho céc co
s& sdn xuat que han dién hang nghin tan san pham.
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I1. SO LUOC VE KHOANG SAN TITAN
1. Cdc khodng vdt cua titan trong tu nhién

Nguyén t6 kim loai titan dugc phat hién nam
1797, nhung tinh ch€ kim loai titan tinh khiét tit tinh
quang thién nhién chi thanh cong vao nam 1875.

Nguyén t6 kim loai titan ndm & 0 s6 22 bang
tuan hoan Mendeleep, vé6i cdc thong s6 dac trung :
ky hiéu Ti, s6 th tu 22, c&u hinh dién tr 1S°2S2P°
3S%3P°3d*4S?, nguyén tir lugng 47,90. The ion hod
6,82, dién am 1,5, nhiét do néng chfiy 1.668 °C,
nhiét do soi 3.260 °C.

Dén nay nguoi ta da phat hién hon 80 khodng
vat trong tu nhién [1, 3] ¢ titan tham gia thanh
phan hod hoc ctia ching & dang nguyén t6 chinh va
nguyén to thay th€ dong hinh. Trong vo Tréi Dat tri
s6 Clac cua titan 1a 0,57% khdi lugng, chiing tap
trung cha yéu & 20 khodng vat néu trong bdng 1.

Céackhodng vat néu trén tim thay trong cac thanh
tao dia chat ndi sinh lién quan vé6i hoat dong magma
mafic - siéu mafic kiém, magma kiém va pegmatit
kiém, céc trdm tich luc dia va sa khoang ven bién
tudi tir Paleozoi - Mezozoi dén Dé Tu.

2. So lugc vé khodng san titan ¢ Viét Nam

Theo tai liéu ctia Cuc dia chat va Khodng san
Viét Nam [5] trén dia phan nudc ta da phat hién trén
66 tu khodng va diém khodng véi hai kiéu nguén
goc thanh tao magma va sa khoidng. Cic md sa
khodng ilmenit chil yé&u 1a sa khodng bién va phan
bo 6 dGi ven bo cua nudc ta (hinh 1).

Quang titan gdc hién nay chi phat hién duogc &
khu vuc Thai Nguyén, Tuyén Quang lién quan cha
y&€u dén cdc thanh tao magma phan 16p lerzolit -
vebsterit - gabronorit va monsonitoid khai Ndi Chua.



Bdng 1. Céc khoang vat tir nhién chia titan

TT Tén khoadng vat Cong thic hod hoc

1 Rutin TiO,

2 Amatas TiO,

3 Brukit TiO,

4 Tlmenit FeTiO,

5 Ilmenorutin (Ti,Fe,Nb)O,

6 Arizonit Fe,0,,TiO,

7 Pseudobrukit Fe,0,TiO,

8 Peropskit CaTiO,

9 Pirophanit MuTiO,

10 Senait (Fe,Mu,P%TiO,
Uligit Ca(Zn,Ti),054

12 Titanomanbhetit Fe,O, FeTiO,
Leicosen FeTiO,

14 Loparit (Na,Ce,Sr,Ca)(NbTiO,)

15 Ziakelir (Ca,Fe)Zn,Ti, Th),0,

16 Canlopskin (Fe, Ce),0,4(Ti, Si)Os

17 Sphen CaTiSiO,

18 Leucosphenit NaBaTiO,(Si,05)5

19 Lorenzenit Na,Ti0,Si,0,

20 Lamprophilit Na;TiO4(S1,0,)O0,F

Thanh phan hod hoc quang titan goc va sa khodng
c6 su khdc biét rdt 16 rang, thé hién tinh da nguon
cung cép (bdng 2).

Thanh phan khodng vat quang titan duogc ching
toi tién hanh phan tich bang cdc phuong phdp truyén
thong (trong sa, quang hoc tinh thé) va phuong phap
hién dai (nhiéu xa Radngen, Microsond). Két qua
phan tich dugc téng hop & bdng 3.

Téng trit lugng quing titan goc, sa khodng ven
bién va thém luc dia du bao sé& lén t6i trén 50 - 60
triéu tan. V&i lugng tai nguyén nay Viét Nam duge
x€&p vao s6 3 - 4 qudc gia cob trit lugng quang titan
16n trén th€ gidi.

ung dung cla kim loai titan va cdc hop chat
titan 6 thé tim thdy trong dia chi nhiéu nganh cong
nghiép miii nhon, cong nghiép then chot nhu : vat
liéu méi - vat liéu nano, ch€ tao tiu vii tru, ché tao
may bay, ch€ tao mdy mdc, thié€t bi dung cu trong
y t€, dugc phdm, my phdm cao cip...

I1I. CONG NGHE HOAN NGUYEN ILMENIT
1. Cac phuong phdp ché bién qudng titan

Tir nguyén liéu khodng thién nhién (bang 1) dé
c6 dugc san phdm cong nghiép phu hop véi ting
dung ctia cdc nganh k¥ thuat khac nhau, cac nude

Diém mé da va
dang khai thac

Hinh 1. So d6 cac diém mo da va dang khai thdc tai
dai duyén hai Viét Nam
tién ti€n da st dung cdc nhém phuong phdp ché
bién sau :
@ Phuong phédp hé quang luyén xi titan.
@ Phuong phép hoan nguyén ilmenit.
® San xuét dioxid titan bang phuong phap hod hoc :
- Phuong phap oxy hod véi xic tic NH,Cl ;
- Phuong phdp hoa tan ilmenit bing acid

manh (H,S0, hoac HCI...) & nhiét do va dp suét cao ;
- Cac phuong phép khac.

2. M6 td phuong phdp hoan nguyén ilmenit
a) Muc dich cua phuong phdp hoan nguyén

Ilmenit 1a mot trong nhitng khodng vat oxid c6
do bén ving rat cao ca vé co 1y va hod hoc. Trong
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Bdng 2. Téng hop thanh phan hoa hoc tinh quang titan ciia Vit Nam

Ham luong cac oxid (%)

Khu vuc mo

TiO, FeO Fe,0, V,0; S0, ALO, Cu,0, MnO CaO MgO S
Cay Cham - Nti Chia 40,0-46,7 300-378 3,150 04-09- 29-35 - 003 23 008 63 38
Thanh Héa 45-57 35,1 94 0,1 563 08 012 150 0008 0,27
Ha Tinh 50-54 20,1 89 0,1 1,78 108 001 145 0002 009 -
Thira Thién - Hué 50,37 28,7 11,6 - - - 021 - - 0,17
Binh Dinh 50-52 25,0 15,0 0-12 -5 022 004 1,12 0002 - -
Binh Thuan 53,17 21,8 19,2 - - - 0,04 - - 027 -
Bdng 3. Thanh phan khodng vat quang titan tao ra sdn phdm cong nghiép trung gian, 1am
6 Viét Nam nguyén liéu dau vao cho cic co s& san xuét cong
Khu vuc mo6 Khoédng vat Khodng vat phu nghiép nhu san xudt que han dién, pigmen (TiO,),

va loai quang chu yéu c6 ich
) ~ Magnetit, Hematit, Pyrit,
Nul Chia - Ilmenit,  pyrotin, Chancopyrit,
Thdi Nguyén  Rutin, Pentlandit,Nikelin,
(quang goc)  Anatar Cobantin, Ziacon
Sakhodngven Ilmenit, Ziacon, Monasit, Xenotim,
bién (tir Rutin, Conrindon, Cassiterit,
Mong Cdidén Anataz, Vang tu sinh, Cromit,
BaRia - Leicosen Magnetit, Hemati
Viing Tau)

cong nghiép, quang ilmenit khong duge st dung truc
ti€p dudi dang nguyén liéu khodng nguyén thuy. Vi
vy, phuong phap hoan nguyén quéng ilmenit nhim

O nhiét do > 600 °C

oxid sat va hgp kim ctia Ti.

b) Bdn chdt ciia phuong phdp hodn nguyén
ilmenit

Dung nhiét do cao dé tic dong lén ilmenit
nguyén thiy trong moéi truong khir nho ¢6 khi CO,
lam cho c4u tric tinh thé cha ilmenit bi pha huy. &
trang thai ran bi kich thich cac phan tng hod hoc
phan rd da x4y ra, hinh thanh cdc pha méi gid hinh
theo ilmenit.

Theo su tang 1én cla nhiét do nung néng trong
moi truong hoan nguyén l4n luot xdy ra cic phan
ung gifta cdc pha nhu sau :

C(thandd)+0, —C 5  CO,+CO
C(thandd)+CO, —C s (o
FeTiO, +0,+H,0 —LtC> Fe,0, . 2TiO, + H,0T
O nhiét do > 800 °C
FeTiO, + O, + CO —te, Fe,0, . 2TiO, + CO,T
Fe,0,.2Ti0, +CO —Lt°C 5 R0+ 2Ti0, + CO,P
O nhiét do > 1000 °C
Fe,0,.2Ti0,+CO —t°C 5 R0+ 2TiO, + CO,T
FeO.TiO,+C0 —tC o ReyTio,+cCOM
FeO+CO —1C 5 peycopt

Nhu vay qud trinh hoan nguyén ilmenit nguyén
thuy da dan dén su phan huy "dung dich cing" tic
12 hinh thanh cdc pha khodng méi trén bé mit ciing
nhu trong hat theo so d6 sau :
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Ilmenit + carbon + phugia + hoinuéc +
t® —— feropseudobrukit —> pseudobrukit +

wuestit + Fe + rutin-anataz + COZT



FeTiO, + C + phu gia + H,O + O, —> Fe,0,2TiO, + FeO + TiO, + Fe + CO,T + H,O0T

3. Quy trinh hoan nguyén ilmenit

Quy trinh hoan nguyén dua trén nguyén 1y dung
nhiét do, cac chat xidc tic (phu gia) va moi truong
oxy hoé khtr dé diéu khién cdc phan tng héa hoc
theo timg nac nhiét do va moi truong thich hop.

a) Thiét bi chii yéu ciia cong nghé

@ Lo nung la thiét bi quan trong nhét trong day
chuyén hoan nguyén ilmenit. & céc nude cong nghiép
¢6 nhiéu loai 10 nung khic nhau ding trong cong
nghé xt 1y quang ilmenit nhu 16 hop, 16 quay, 10
ham (10 tuynen)... & Trung Qudc hién nay dang st
dung phd bién 1a 10 tuynen. Loai 16 nay c¢6 uu diém
von ddu tu it, d& van hanh, cho nang sudt cao, ding
cho nhiéu loai nhién liéu.

® Lo ham (tuynen) dot bang than antraxit

Quang Ninh dé tién hanh hoan nguyén ilmenit. Lo
tuynen c6 céc thong so :

- Chiéu dai : 28 m

- Chiéu rong : 2,4 m

- Chiéu cao:2,5m

- 0ng khéicao: 15 m

- Buong kinh 6ng khoi : 45 cm

- Nhiét d6 nung tir 20 °C dén 1.200 °C

® Thiét bi phu trg

- Xe goong chuyén dong nhd hé thong thuy luc.
- Hé thong cép gié véi budng thu hoi nhiét.

- Thiét bi do nhiét : hoa k&, cap nhiét dién dong.

@ Cic thiét bi khac
- M4y nghién tinh quang.
- Mdy ép bao nung.
- My tuyén tir.
- Thiét bi kiém tra chat luong san pham.
b) Quy trinh sdn xudt ilmenit hoan nguyén tai
Cong ty Silicat Viét An Hdi Phong
Quy trinh cong nghé san xuit ilmenit hoan
nguyén dugc tién hanh theo 7 bude (hinh 2) :
@ Chuén bi nguyén liéu : kiém tra chat lugng
quing, nghién quang ;
@ San xuét bao nung (phuong phéap ép thuy luc) ;
® Phoi liéu :
phu gia ;

can tron quang ilmenit, than va

@ Nung hoan nguyén theo ché do da dugc tinh
trude (tlr 20 dén 24 gid) (hinh 3) ;

® Tuyén lam gidu san phiam sau nung nhim
loai tritr thach anh, than con du, ilmenit chua hoan
nguyeén...

® Kiém tra chat luong san phdm : kiém tra
nhanh va kiém tra bing phuong phdp X-Ray.

@ DPoéng géi san pham: bao 2 16p trong lugng
30 kg.

¢) Pdnh gia chdt lugng ilmenit hoan nguyén

Chdng toi 1ay mau va ti€én hanh phan tich nhiéu
xa Rabngen dé x4c dinh thanh phan khodng hinh
thanh trong qua trinh hoan nguyén va phan tich
hod hoc moét s6 chi tiéu co ban : XTiO,, FeO, Fe,
C, P va S ctia cdc mau thi nghiém tuong tng. Két
qua phan tich Radngen néu & bdng 4.

Bdng 4. Két qua phan tich thanh phan pha
khoang vat mau ilmenit hoan nguyén™

Tén pha Ham lugng khodng vat (%)

p . Thi Thi Thi

khodng vat nghiém I nghiém II nghiém III
Thach anh 6,1 5,2 6,01
Ilmenit 15,8 15,8 14,33
Pseudobrukit 23,6 26,4 21,53
Rutin 14,9 27,20 19,39
Weustit - 1,80 2,64
Sit kim loai (Fe) 33,5 22,0 34,27
Hematit 0,4 1,2 1,6
Zircon 0,8 0,65 -

* Phuong phdap Rayngen, Phong X - Ray, khoa Vat
ly PHKHTN

Bdng 5 trinh bay két qua phan tich mot s6 hop
phén co ban cla ilmenit hoan nguyén cta du dn va
ilmenit hoan nguyén cta Cong ty Maoming va
Ubridge Group.Co - Trung Quéc. Nhiing gid tri cia
céc hop phéin co ban nhu FeO, C, P va S déu nim
trong khoang cho phép. C6 thé khing dinh chat
lugng hoan nguyén ilmenit cua du an khong kém
chat lugng hang nhap ngoai, ddp ting yéu ciu diing
1am nguyén liéu sin xuét que han va xuat khau ciing
nhu cac muc dich khac. Cong ty Silicat Viét An Hai
Phong hién dang ap dung cong nghé hoan nguyén
ilmenit bing 10 tuynen, hang thdng san xuét hon
100 tan ilmenit hoan nguyén cho cic nha mdy san
xudt que han dién & Hai Phong, Ha Noi, Viét Tri,
Da Niang va Tp H6 Chi Minh.
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Tinh quang ilmenit

Nghién min

nung

San xuét bao

sét i déo

Tron sa mét +

Can phai liéu quang
+ phu gia

!

Ep, dun bao nung

boéng vao

bao nung

Nung trong 16 tuynen
& nhiét do

11.200 °C

Lam ngudi,
nghién xoa

d6 hat

Phan tich thanh phan

Tuyén gi6 lam gidu |—s| Thancondu (C) }—>
P Khéng nhiém tir
Tuyén tu lam giau [——> FeTiO,.Si0, —
San pham imenit | 5| Kiém tra chat lugn
hoan nguyén 9

Doéng bao san pham

nhéap kho

Hinh 2. So d6 cong nghé hoan nguyén Ilmenit sa khoéng ven bién Viét Nam

T°C
Bdng 5. Két qua phan tich thanh phan hoa hoc san phim 1000
Tlmenit hoan nguyén* 800
Thanh Ham luong (%) . 600}
phan Maur* Mau Mau G Ubridge 4500
oxid MBP MHT MTH Mao- Group
ning Co. 200
TiO, 43,52 550 3842 540 520 100y
FeO 7,0 3,15 6,1 6,0 7,0 501 : Gio
Fe 27,5 2485 2345 - - 2 4 6 8 10 12 14 16 18 20 22 24
illcz)C2)3 (l)ﬁz (1):(9)2 0’_90 : : Hinh 3. Biéu dé nung ilmenit trong 15 tuynen
N
’ ’ ’ ’ ’ * Phan tich tai Trung tam Kiém dinh Vat liéu
p 0,03 004 003 003 004 (Vien Khoa hoc Vat liéu - Bo Xay dung), ** MBD
S - - - 0,03 0,035 - mé Binh Pinh, MH - mé Ha Tinh, MTH - md

Thanh Hoba.
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KET LUAN

Cong nghé hoan nguyén ilmenit biang 10 him
(tuynen) 1am thay déi cau triic nguyén thuy cla
ilmenit, tao thanh cic pha khodng méi, lam gidu
quang va c6 thé st dung 1am que han thay thé hang
nhap ngoai va dé xuat khdu.

Cong trinh nghién cttu dugc hoan thanh véi su
hoé trg tai chinh cua chuong trinh nghién cidu co
ban, dé tai ma s6 704706. Tap thé tac gid xin tran
trong cam on.
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SUMMARY

Possibility to apply the technology to revert ilmenite
as material for welding rod production

Titaniferous iron is considering as an important
material for technologists ; specially aeroplane manu-
facture, spacecraft, nano material...

Ti-beaning minerals are abundant in nature. The
most common ones are of oxide mineral group such
as:rutie, anatase, brookite, iimenite, titanomagnetite. ..

In Vietnam, over hundreds of magmatic and
placer Ti mines are found in coastal zone and most
of them has exploited and their production has
exported about several ten thousand tons.

The reverts ilmenites from coastal zone placer
deposites has carried out in tunnel furnace. Tempera-
ture heated from 200 to 1200 °C in reduced condition.
The reverted ilmenite has similar quality as the one
imported from China.

Ngay nhdn bai : 10-6-2008
Truong Pai hoc Ty nhién,
Cty TNHH Silicat Viét An - Hdi Phong,
Vién Cong nghé - B6 Cong thuong
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