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NGHIEN CUU QUA TRINH HOAN NGUYEN BiOCl BANG THAN

TS. Tran Trung Toi
Trieeng Pai hoc Mo - Dia chat

GS.TSKH. Dinh Pham Thdi
Triweong Pai hoc Bach khoa Ha Naoi

Bdo cdo trinh bay ve nghién ciu thuc nghiém quda trinh hodn nguyén BiOCI, san pham
trung gian thu dirge trong qua trinh thiy phan bismut tir dung dich bismut clorua cua qua
trinh hoa tach quang tinh bismut bang axit HCI. Pé khao sat ché do cong nghé cia qud trinh
hoan nguyén bao gom: nhi¢t dé tir 600 - 1000 °C, thoi gian ti 30 - 180 phut va chi phz than
10-20 % nguyen licu BiOCl. San phdm bismut kim logi thu dirge & ché d9 toi wu ¢6 ham
lwong 98,9 % Bi, hiéu sudt thu hoi bismut dat 98,2 %.

1. Dt van de

Trong qua trinh lhuy luyén bismut tir quang tinh, sau khi tién hanh qué trinh hoa tach
bang dung dich HCI, 10I thuy phan thu dugc san pham trung gian BiOCL Ttr san pham nay
thuong duoc xir ly bang phuong phap luyen hoan nguyen thanh kim loai bismut. Phuong
phap nay dé thu durrgc bismut kim loai ma lai don gian, chi phi thép; vi vay can dugc nghién
ciru ap dung.

2. Co s6' Iy thuyét

Phuong phap hoan nguyén BiOCl bang than khi ¢6 va khong ¢ chat trg dung dya trén
co sO bismut dé bi hoan nguyén cac theo phan tng sau [1, 2]:

2BiOCI + Na,CO; + 3C = 2Bi + 2NaCl + 3CO + CO,. (1)
2BiOCl + CaCO; + 3C = 2Bi + CaCl; + 3CO + COs,. (2)
2BiOCl + 3C = 2Bi + Cl, + 2CO. (3)

Vé mat nhiét dong hoc, phan tmg (1) xay ra dé dang nhit, rdi dén phan (mg (2) va (3);
va déu c6 thé xay ra & nhiét do trén 550 °C. Diéu nay dwgc phan anh rat rd trén hinh 1 [2]:
Nhiét do tang, A G’ cua cic phan {mg cang am, cac phén {mg cang dé xay ra. Viéc sir dung
chét trg dung 12 hét sirc quan trong va can thiét trong qua trinh hoan nguyén BiOCl, 1am giam
dgmg ké gia tri AG"; ctia phan tmg hoan nguyén. Chat tro dung soda Na,COj cho gia tri AG’y
am nhét.

3. Thyre nghiém
- Mau nghién ctru [3]:

—_—
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Nguyén liu sir dung 13 hop chit BiOC! thu duge sau qué tn:lh ih; ‘t m@ dung m
hoa tich quing tinh bismut Nui Phéo, co ham .luqng B:()F | 14 99,46 ;.;.h.. tho knhﬁyén 8ir
da,mgl&ttmncémcékichthuc‘mdg.-.’mm.1rqdungsudungtmngt1nghvém sét 13
Na;CO; va CaCO;.

- Thiét bj

Céc thi nghiém hoan nguyén dugc tién hanh trong ni graphit dit trong 16 mup c6 h¢
théng diéu khién nhi¢t 46 wr ddng.
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Hinh 1. Sy phy thuje AG"; cia céc phin img hoin nguyén bismut vio nhigt 4
- Qud trinh thi nghiém

Khoi lugng miu sir dung cho mdi thi nghi¢m 1a 50 gam BiOCI Lugng chit hoin
nguyén va chit trg dung duge tinh theo cic phn img (1), (2) va (3), Tibe, 1t che i
gﬁ@z&wamw&m‘mmmma 1100 °C. Sau mdi thi nghiém,
mﬁﬁ:l choi lugng t 10alﬂmduqcﬁxécdmhm&cd¢ho¢nnguyéam
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n: muc 46 hoan nguyén;

M KhGi lugng bismut kim loai thu duge sau mdi thi nghi¢m;
%Bi: ham lugng bismut trong BiOCI.

4 Kétqua nghién ciru va thio luin
* 4.1. Anh hwing cia théi gian dén miic d¢ hoan nguyén bismut
E Khi nghién ciru anh hudng ciia thi gian, cdc thong sb khac ly c6 dinh nhu sau:
8 - Miu 50 g BiOC1 99,46 % (39,9 g Bi);
Lugng than cam: 20 % so vai khoi hrgng nguyén liéu;
- Xoda NayCOs: 26 % so voi khoi lugng nguyén ligu:
- Nhiét d9: 900 °C
Két qué thi nghiém dugc trinh bay & Hinh 2.
100

o
Ly

95 4

Mire 4§ hoan nguyén, %
&

80 -
T T et
70 RSN (S S S
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Thoi gian, phat
Hinh 2. Anh hwing ciia thoi gian t6i mirc d) hoan nguyén bismut

ﬁngnhmhnpyﬂwidi tir 30 90 phat dau, sau d6 hoi
ﬁ#ﬁﬁwmmmmmmmbmmmmﬁm
m_.w.wmgmkahihomnguyéqug,némkéod&ithbigianﬁmcho
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4.2. Anh huréng ciaa nhigt 49 t6i mice dp hodan nguyén

Thi nghiém nghién ctru anh hudng cia nhigt do tdi mire dO hodn nguyén bismut duge
thue hién theo ché d6 sau:

- Méu 50 g BiOC1 99,46 % (39.9 g Bi);

- Lugng than: 20 % so vai khoi lugng nguyén lidu;

- X6da NayCOs: 26 % so voi khoi lugng nguyén liéu;
- Thaot gian: 90 phat.

Két qua thue nghi¢m dugc thé hién trong Hinh 3.
Nhan xét:

- Khi nhiét do 10 trén 700 °C, BiOCI bét diu b1 hoan nguyén, tuy nhién hoan nguyéu
con & mire d6 thap. Diéu nay phu hgp vai nhiét d§ hoan nguyén tinh theo 1y thuyét (615 b

- Khi nhi¢t d¢ ting, mac d) hoan nguyén ting rat manh tir 43,1 % dén 97,92 % & nhiét
d6 850 °C. Piéu nay hoan toan phu hop véi quy ludt, béi vi khi nhi¢t do ting, phan {mg tao
khi CO tang manh (CO; + C = 2C0), tao méi truong tot cho qua trinh hoan nguyén xay ra.

- Tuy nhién, khi nhiét do ting trén 850 °C, toc do thoat khi hoan nguyén nhanh hon so
vo1 phan img hoan nguyén bismut, vi vay nhiét d§ cang cao s€& cang mat méat co hoc bismut
kim loai theo khoi 10, s& giam thuc thu bismut da duge hoan nguyén ra, lam giam mic d§
hoan nguyén khi tinh toan.

- Chon nhiét dd t6i wu cho qua trinh hoan nguyén 14 850 °C
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Hinh 3. Anh huong cia nhiét dd téi mire d) hoan nguyén bismut
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4.3. Anh hwong cda bupgng than 16§ muie dp hodn nguyin

i Che do thi nghi¢m khao sat tim leomg than (04w cho qua teinh hoan nguyén BIOC]
gom:

- Mau 50 g BiOCI 99,46 % (39.9 4 Ri):

- Nhigt d6: 850 °C;

- Soda NapCOs: 26 % so vai khéi lugmg nguyén liéu,
- Thoi gian: 90 phut,

Két qua thire nghi¢m duge thé hign trong Hinh 4,
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Hinh 4. Anh hwing lwgng than cho vio toi mire d§ hoan nguyén bismut
SR b Fie

0 vio véi muc dich chinh tgo khf CO vi cacbon cho qué trinh hoan nguyén
han tidng s& lam tang mire dg hodn nguyén. Tuy nhién, khi lu¢ng than dir qué
‘méi trudmg lém gdy 6 nhiém moi trwong va tdn kém,

g tdi muic dp hoan nguyén bismut

cifu gom NayCO3 va CaCO;. Ché dd thi nghiém
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« Thin gian: 90 phat;

. Tro dung Na;COy 26 % so voi khdi luong nguyén ligu;
- Tro dung Ca0'0, 26 % o vén khii luong nguyén ligu.
Kt qui thuc nghiém duoc the hién trong Hinh S.
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- Mux 86 hodn nguyén b su dung ro dung Na (O, cao hom so voi st dung g 4
CaC0, Nguyén nhin 14 do nhuét 89 chay cus NazO vé NaCl thip hon so voi Ca0, do.
Sung che phu bao v cua NayCO, 1t hom so v CaC0;. lam han ché sy thing hoa o
it Wi 1,005, 1 dung chuyén hia nhidt cia BROCT 6 600 °C. T SaS
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Bing 1,

Chanh phin héa hoe cun bismut kim loai thu duge

T ‘
[ Nguyén o T Bi Fe Cu Cr Ti Cu | Khic

; y {0 3 ‘
Ham leong, (%) | 98,7 | 0,07 | 003 | 015 | 0.54 | 0.01

5. Két lugn _

05

Qu& ké‘l qm;i nghién curu tl 1¢ | ‘ :
gV o | £ nre nghl ‘m qui trinh i uyé ' 1 ba ' > °
t Lrgd 1 ‘:n? ¢ q hodin nguyen B1OC] hd”g lh‘l“» c6 the

e s;.dM\.:‘c ;‘Il? hodn nguyén i‘ii(]{.‘l bing l?mn rat thip néu khong su dung chit trg dqng.

Sang chat tro dung Na,CO; s& cho mire dd hoan nguyén t6t nhét, cao hon han khi s
dung chit hoan nguyén CaCO,. '
3 2. Hm.llfl t‘o‘&n cf& theé hodn nguyén thu duge bismut kim loai tir san pham BiOC]I
hinsolhaﬂ Vol higu sudt thu hdi cao, dat 98,2 % o ché do cong nghé khao sat ti wu: nhiét do
' 850 °C. thoi gian 90 phut (tir khi 16 dat nhi¢t d9), chat hoan nguyén la than cim véi khdi
lwong 14 % va su dung chat trg dung 1a soda voi khoi luong bfmg 26 % so voi khoi luong
nguyen licu.

3. San phim bismut kim loai thu duge theo phuong phip hoin nguyén bang than thuemg c6

dé sach thap hon so vai nguyén li¢gu BiOCI ban diu./.
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Study on bismuth oxychloride BiOCl reduction smelting by coal

paper presents the results of the study into the bismuth reduction smelting of
b o ivermediate product of the hydrolysis process from the bismuth
Jution. The technological variables of the reduction smelting were

- temperature of 600-1 000 °C range, reaction duration of 30-180
rtion of 10-20 % by weight of BiOCI Under these optimized

h recovery has reached 98.2 % with the bismuth purity of 98.9
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