PHUONG PHAP BECHER - HUONG NGHIEN CUU TRIEN VONG
TRONG CHE BIEN SAU QUANG TITAN SA KHOANG
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C6 nhiéu phuong phdp khir sat trong qudng tinh ilmenite dé nang cao ham lwong
TiO, trong sdn xudt rutin nhan tao nhw phwong phdp Benelite, Austpac, hay Becher ...
Véi phirong phdp Benelite va Austpac phdi diing dén axit déic va nhiét dé do dé vin dé
an mon thiét bi, tiéu hao néing lirong hodc 6 nhiém méi truong khién cho cdc phwong
phdp nay chira dwoc trién khai iing dung tai Viét Nam. Phirong phdp Becher dira trén
kha ndng an mon sat trong dung dich NH,CI khéng déc hai dé tach sat ra khoi
ilmenite nén dwoc coi 1a than thién véi méi trirong. Béo cao nay gidi thiéu vé phiong
phap Becher va mét sé két qua thi nghiém trén doi twong 1a quang tinh ilmenite Binh
Thugn. Két qua thi nghiém ciing cho thdy, phwong phdp nay c6 thé tach sat ra khoi
ilmenite tur do nang cao dwoc ham luwong TiO, |én toi trén 85%, ngodi ra con thu duoC
bét oxit sar dé, min ¢6 khd néng lam bt mau.

1. Giéi thiéu

Viét Nam ta c6 trir lwgng quing titan thuc loai Ion trén thé gigi, lai chu yéu l1a
sa khoang bién dé ché bién, day 1a mét loi thé cho su phat trién kinh té ving va quéc
gia. Tuy nhién, thyc té thi cac cong nghé ché bién titan ¢ Viét Nam mai chi ding lai o
khau thu hoi tinh quang 1a chinh. Viéc xuat khau nguyén liéu thd sé gay lang phi tai
nguyén, khdng giai quyét dugc cong an viéc 1am cho nhiéu lao dong dang that nghiép
hién nay. Gan day, mot s6 nha may ché bién sau di duoc xay dung nhu luyén xi titan
tuy nhién hiéu qua kinh té mang lai chua cao do qué trinh nau luyén & nhiét do cao gay
tiéu ton dién ning rat lon. [4]

Trén thé gisi c6 mot s6 phuong phap san xuat rutin nhan tao nhu phuong phap
Benelite hay Austpac.Tuy nhién yéu cau ddi véi thiét bi phic tap, thiét bi hoa tach doi
hoi chiu nhiét va chiu axit do d6 chi phi cao va 6 nhiém méi truong.[2], [4]

Trong b&o céo trinh bay vé phuong phap Becher, va mot vai két qua thi nghiém
trén doi twong la tinh quang ilmenite sa khoang Binh Thuan. Phuong phap nay da
duoc wng dung & mot sb nude trén thé gioi nhu Uc, An Do, Trung Québc. N6 khdng chi
cho phép thu duoc rutin nhan tao c6 ham luong TiO, cao ma con thu dwoc san pham
phu 12 bot oxit sat do siéu min c6 kha ning 1am bot mau, trong khi d6 qua trinh hoa
tach chi dung nudc va khong khi vai s c6 mat caa NH,4Cl lam xtc tac do d6 than
thién véi mai truong, thiét bi don gian, an mon thiét bi it.

2. Tong quan vé cong nghé Becher [1]
So db cong nghé theo phuwong phap Becher duoc thé hién trén Hinh 1
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Hinh 1. So' @6 c6ng nghé theo phwong phap Becher

Phuong phap nay dua trén kha ning dn mon dién hoa sit kim loai trong dung
dich NH,CI. Su chénh léch vé thé dién cuc cua oxi va sat gay ra cac phan tng dién hoa
nhu sau:

Andt: Fe = Fe®* + 2e”
Catét: O, + 2H,0 + 4e” = 40H"

Tuy nhién nho ¢6 ion NH,* va CI” ma hydroxit sit khong duoc hinh thanh trén
bé mat cua hat ilmenite.lon NH," phan ly tir NH,CI tac dung véi ion hydroxyl theo
phan ung:

NH," + OH™ = NHzgq) + H,0

Sau d6, NH; tir phan ng trén tac dung véi cac idn sat tao thanh idn phtc chira
sat. lon phuc Fe(NHs),** s& van chuyén Fe?*tir bé mat hat ilmenite ra ngoai méi trudng
dung dich sau d6 lai bi phan hity dé hinh thanh cac hat oxit hozc hydroxit sit ¢ kich
thudc siéu min.

Két qua cua qué trinh khong chi tach dwoc st ra khoi hat ilmenite dé hinh thanh
rutin nhan tao ma con tao ra san pham phu 1 oxit sit co kich thudc siéu min ¢ kha
nang st dung 1am nguyén liéu san xuat bot mau.

Phuong phap Becher duroc ing dung chii yéu tai nhiéu cong ty khai thac va ché
bién ilmenite & Western Australia, va hién nay dang duoc vu tién phat trién tai mot sb
nuéc nhu An Do, Trung Quéc. .. do c6 nhitng uu diém sau: [1]



- Chi phi d4u tu va van hanh thip (so v6i chi phi dau tu chung cta nganh

cong nghiép titan)

- Khéng dung nhiéu ning luong (nhét 12 dién) nhu phwong phép luyén xi.

- Moi truong hoa tach 1a dung dich NH4Cl do d6 it an mon thiét bi, than thién

v&1 moi trudong.

- Chat lugng rutin nhan tao tt, c¢& hat déng déu, nhu mot sb bao céo thi san

pham rutin nhan tao co thé dat trén 90% TiO,.

Tuy nhién tir nhitng cong trinh da cong bb cho dén nay (khong ké nhing bi mat
cong nghé do cac hing khong cong bd), thay rang phuong phap Becher con mot sb
nhugc diém sau day:

- Thoi gian phan tng kéo dai do d6 nang suit riéng s& thap.
- Yéu cau cao vé nguyén liéu dau vao. Sir dung nguyén liéu dau vao 13 quing tinh
ilmenit (>52% TiO,).

3. Mot so két qua thi nghiém véi phwong phap Becher

Pé kiém chung vé kha ning ctia phuong phap Becher, tac gia tién hanh thir
nghiém trén d6i twong la quing tinh ilmenite sa khoang ving Binh Thuan.

Trong thanh phan cia quing tinh ilmenite Binh thuan, sit ton tai trong ilmenite
0 ca hai dang oxit FeO va Fe,0s3, trong do6 Fe,03 chiém t6i 72.52% téng luong oxit
sat. Piéu nay 1a mot thuan loi boi Fe,04 dé hoan nguyén hon so véi FeO.[3]

Bang 1. Thanh phan hoa hoc mau dau

Ham luong %

A|203 Fe,O; | FeO S|02 P205 T|02 CaO MgO MnO Cr203 ZrO, 803

095 | 30,40 | 11,52 | 1,50 | 0,04 | 52,18 | 0,20 | 0,36 | 2,77 | 0,11 | 0,33 | 0,36

Mau dau duoc chuan bi trudc bang qua trinh thiéu hoan nguyén ¢ nhiét do
1150°C trong thoi gian 3h, véi chat hoan nguyén sir dung 1a cacbon ran. Sau d6 dem
di hoa tach trong dung dich NH4CI. Cac ché d6 hoa tach duoc nghién ctru 1a né)ng
dd dung dich NH4Cl, nhiét do hoa tach va thoi gian hoa tach. San phém rutin nhan
tao thu dugc dem pham tich hoam lugng TiO, dé danh gia hiéu qua hoa tach. Két
qua thé hién trong Bang 2 va cac hinh 2a; 2b; 2c.

Bang 2. Két qua thi nghiém & mét s6 ché dé cong nghé hoa tach

Nong do Thoi gian
NH,4CI (%) (h)
1 64,74 25 62,02 4 63,45

%TiO, | Nhiétdo (°C) | %TiO, %TiO,




2 72,61 40 65,23 6 65,83

3 73,25 60 69,26 8 73,01

4 71,85 70 72,61 10 73,25

5 72,15 80 68,58 12 73,15
. %Ti02 %Ti02
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Hinh 2c. Anh hwéng cia thoi gian hoa tach  inn 3. san phim phu sau hoa tach

(bot oxit sat)

a. Nong d6 dung dich NH,CI

NH,CI anh huong téi kha ning tao phtc voi sat va sy hinh thanh oxit st sau
khi tach khoi ilmenite. Nong d6 dung dich NH,CI duoc khao sat & cac muc: 1; 2; 3;
4, 5%. Két qua cho thay nong do NH,CI 1a 3% vira cho phép thu hdi duoc rutin nhan



tao c6 ham lugng TiO, cao vira thu duoc lugng bot oxit sat 1on hon ca.

b. Nhiét do hoa tach

Nhiét do hoa tach ting sé& ting téc do cua phan tng hoa tach, tuy nhién lai
lam gidm kha nang hoa tan khi oxy (tdc nhan ctia phan tng hoa tach) trong dung
dich, yéu td nay lai c6 tac dung nguoc lai véi tdc do phan tng.

Nhiét do hoa tach duoc khao sat & cac muc: 25, 40, 60, 70, 80°C. Két qua
cho thdy ¢ nhiét do thuong (~25°C) hiéu qua hoa tach khong dang ké. Hiéu qua hoa
tach ting khi nhiét d6 ting va dat tdi vu ¢ 70°c. O nhiét d6 cao hon 70°c hiéu qua
hoa tach lai giam.

c. Thoi gian hoa tach

Thoi gian hoa tach phu thudc vao toc do ciia phan tng. Tdc do cta phan ung
cang nhanh thi thoi gian hoa tach cang ngin. Trong thi nghiém nay, thoi gian hoa
tach dugc tham do tir 4h dén 14h.

Két qua thir nghiém cho thay phan 16n sat da duoc tach ra khoi hat ilmenite
va két tha dudi dang oxit voi kich thude hat min (-42um) c6 mau do, day 1a san
phém phu co thé sur dung dé san xuat bot mau. Con mot luong nho sat chua dugc
tach khoi ilmenite, nguyén nhan 1a do qua trinh hoan nguyén chua triét dé, sat con
ton tai & dang oxit s€ khong dugc tach khoi ilmenite hoac do mdt phﬁn sat bi oxit
hoéa tro lai trén bé mat hat ilmenite trong qua trinh hoa tach. Luong st nay co thé
duoc xtr Iy bang axit.

Bang 3. két qua sau ngam axit 12h

Mau 1 2 3
(%) TiO, (trudc) 73,25 73,18 73,01
(%) TiO, (sau) 83,38 83,03 81,95

Sau qua trinh ngam axit khir sat du, ham luong TiO, dugc nang Ién trén 83%

4. Két luan

Theo cac nghién ciru cho thdy phuong phap Becher thé hién 1a phuong phap
c6 trién vong trong twong lai dbi véi tinh quing titan Viét Nam. V6i phuong phap
nay, khong chi san xuit dugc rutin nhan tao c¢6 ham lwgng TiO, cao ma con thu
duoc san pham phu 1a bot oxit sit do c¢o kich thude siéu min.

Qua trinh hoa tach dugc thuc hi¢n trong dung dich NH4Cl it &n mon, khong
doc hai. Do do6 day la phuong phdp than thién v&i moi truong, phu hop véi xu
hudng cong nghé hién tai va tuong lai.

Trong phuong phap c6 sir dung axit, tuy nhién ddy chi 13 khau phu trg dé khir
sat du.Néu t6i wu dugc qua trinh hoa tach s& giam luong sit du, khi d6 axit khong
con 1a van dé 1on.

Cac két qua thir nghiém so bo trén ddi twong thuc té ciing cho ra san pham
rutin nhan tao ¢4 ham lugng TiO, trén 83% va bot oxit sit siéu min ¢6 mau d6 tuoi.



Tuy nhién dé 4p dung phuwong phap nay ciing can phai c6 nhirng nghién ctru siu hon
vé qua trinh hoan nguyén sit trong ilmenite, phuong an tach va str dung bot oxit sit
cling nhu cac ché do cong nghé va cac dbi trong khac nhau./.
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Becher method — the perspective approach in deep processing of titanium
placer ores

There are several methods used to extract iron from ilmenite concentrated to increase
TiO, content such as Benelite, Austpac and Becher methods... The major disadvantages of the
two first methods are strong corrosion of equipment, high energy consumption and severe
impacts on the environment due to the use of highly concentrated acids so that they have not
been implemented in Vietnam yet. The Becher method relies on the iron corrosion capability
of the less-toxic NH4Cl solution for separating iron from ilmenite, therefore it is considered to
be friendlier to the environment. This paper presents the results of study on Becher method
and its application to ilmenite concentrates of Binh Thuan. Results of the study show that
Becher method can be well used to extract iron from ilmenite concentrates to increase the
TiO, content to over 85%.
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