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ruYfu un cnE rEn xmAue siu

2. Thqrc nghiQm

2.1. Chudn bi dung dich iliQn ph6n
C6ng ngh6 di€n ph6n tinh luyCn thi6c itang

afupoc thuc hi6n tai Vi6t Nam sr] dung dung dich
di6n ph6n h6 SnSOa-H2SOa. Tiy thu6c vdo thdnh
ph6n thi6c vd hdm luong tqp chSt trong thi6c dua
di tinh luy6n c0ng nhu y6u ciu v6 ch5t luong sdn
ph6m nhSn duqc mi lua chon n6ng d6 ion Si2* vd
H2SOa tu !o trong dung dich di6n ph6n cho phi
hqp tsl. D6 didu ch6 dung dich di6n ph6n, tt6 s&

BAng 1. Thdnh phAn h6a hoc mdu nghien c(ru thi€c loai tt

dung m5u nghi6n c0u tir thi6c toai lt theolti6u
chuAn Vi6t Nam (99,75 % Sn). Thinh ph6n h6a
hoc c,rla m5u nghi6n cuu trinh bay trong Bdng 1 t1l.

M5u nghi6n c[ru duoc n5u Cnay OCn nniCJ 
-O-O

260+270'C d6 tien hdnh drlc cac di6n cuc anot va
catot (hinh H.1). Do cirng khu6n d0c n6n anot va
catot c6 ctng kich thu6c 795y650 mm. trondl d6
phAn nhring trong dung dich cia rti6n cUc c6-liich
lhuoc 782v640 mm, tuong ung di6n tich lam Viec
c[a di6n cuc la 0,5 m'.

Nguyen t6 Sn Pb Fe Bi Sb Cu
Hdm luong, % 99,75 0,06 0,015 0,0'1 0,02 0,04 0,03 0,01

a) b)

H.1. Di6n cuc anot (a) vd catot (b) dO nghi'n cuu di6u ch6 dung dich dien phen

t

,

Dung dich axit sunfuric sau khi pha co n6ng d6
150.57 g/1, dugc tl6 ngu6i den nhi6t d6 m6i truong
16l di6n vdo b6 di6u ch6, h6p mdng ngirn. Ti6n
hdnh dua cdc diQn cyc anot, catot l6n O6 Aidu cn6.
C6c diQn cuc duoc b6 tri nhL? m6 hinh nguyGn 117

trong h)nh H.2.
2.2. Chuin bi hC th6ng thii;t bi thi nghi'm iti6n

phAn tinh luyQn
Di6n cuc anoJ va catot cho diCn phan tinh luy0n

c0ng duoc chuin bi tuong tu nhu tren. Sau khi
hoan thanh c6ng tAc chu6n bi. ti6n hanh tap cdc
thi6t bi va h6 th6ng b6 di6n ph2rn tinh luy6n rheo
m6 h)nh nguy6n lf hinh H.3.

Khdo s6t c6c y6u t6 iinh hudng d6n quii trinh
di6n phAn tinh luy6n thi6c vd y6u cdu thdnh phAn
h6a hoc cia thi6c 99,99 % c6n dat duoc trinh bay
trong Bdng 2.

_1+

+ U

H.2. I'lo hinh di6u ch1 dung dich theo phLmng
phep dien h6a-meng ngen: 1 - Anot; 2 - Catot; 3
- l\leng ngan: 4 - Be didu ch6: 5 - Dung dich
SnSOa-H2SOa; 6 - Dung dlch axit sunfuric; 7 -
Di6n cuc so s4nh
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trong va ngoai h6p catot d6 ngdn chdn su khu6ch
tdn crira ion Sn2* v6 phia b6 mdt catot.

Que trlnh nghiOn cuu hoan thi6n qua trinh cli6u
che dung dich, nghi6n cOu b6 sung, hoiin thi6n czic
n6i dung nhu sau: Anh hudng cria phAn cqc, anh
hudng cia khoang c6ch gitpa anotcatot, dnh hudng
cria n6ng dO axit, anh hudng cria t6c al6 tuAn hodn
dung dich..dnh hudng di6n ap n6 dieu che,... Th6ng
thuong, d6 tao ra sdn ph6m thi6c 99.99 % tu thi6c
th6 can srl dqng dung dich dien phan sach. Trong
qua trinh nghidn cfu di6u ch6 dung dich diQn phdn-,
ngoai ion thi6c (ll) ph6i dqt n6ng d$ ydu cAu mir cdc
tAp chat c6 h?i trong dung dich c0ng phdi ddm bdo d
muc t6i thi6u [5]. Du an d5 h,ra chon nguyen liCu
thi6c 99,75 % lAm anot d6 nghiGn cuu qua trinh Oi6u
chC dung dich di6n phan nhdm gidm chi phi dAu
vao, nang cao hi6u qud kinh t6 mi dung dich di6n
phAn v6n d6m bdo c5c y6u cAu.

C5c k6t qud nghi6n crlu b6 sung vd hoan thi6n
cOng nghe cli6u ch6 dung dich di6n phAn bing
phuong phep di6n h6a-mdng ngin tu thi6c 99,75
7o trong b6 c6ng nghiQp (hinh H.4) voi cdc th6ng
sO nhu sau: n6ng d6 axit H2SOa Cg2s6a-150 g/L:
phan cuc anot Aqa<30 mV; di6n dp O6 0i6u cfr6
Uo<3,0 V; mAt ilQ ddng di6n D;"=76 A,/m2; khodng
cdch giira anot ve catot !=22 cm; luu luong tuAn
hodn dung dlch p=6,7 m3/h; chu k!, 1la anoi Oing
38 h. Tu cec th6ng s6 c6ng ngh6 nghi6n cuu hodn
thiQn b6 sung trong qud trinh tli6u ch6 dung dich
di6n phan thiCc, de 6p dung O6 Oi6u crre 5O m3
dung dich di6n phan thi6c phuc vu cho quii trinh
diCn phan tinh luy6n thi6c 99,99 % cl]a Du dn. eu6
trinh thuc nghi6m cho th5y:

> Khi ti6n hinh di6u ch6 dung dich iti6n ph6n d

quy m6 c6ng nghiOp phai ti6n hdnh rrla brjn anot
theo chu ky bing cdch nh5c dien cuc anot ra, r[ra
sach barn anot sau d6 dua trd lai b6;

> Khi ti6n hdnh di6u chC dung dich tti6n phdn d
quy m6 c6ng nghi6p phdi thay h6p mdng ngdn
(trung binh 5 ngay thay h6p mang ngdn 1 lAn) do
mang ngdn bj thring, nhim duy tri tin dinh qud tfinh

> N6ng d9 ion Sn2* trong dung dich Oi6u cn8 d
quy m6-c6ng nghiOp th5p hon d quy mO d6 tai, iuy
nhi6n vSn afep r?ng y6u cAu vO hdm luong ion thi6i
c0ng nhu tap ch6t;

> Khi ti6n hdnh di6u ch6 dung dich di6n phAn 6
quy m6 c6ng nghi6p. t6c tt6 tuAn hodn dung dich
(0.7 m'/h) lon hcyn d quy m6 tl6 tai (0,015 m1h).

3.2. Nghian cfuu qud trinh di6n phen tinh
luyQn thi6c

Nghi6n cuu hodn thi6n c6ng ngh6 di6n phAn
duoc thL?c hi6n d quy m6 c6ng nghi6p, cti ti6n
hanh nghi6n.cuu b6 sung. nghien cuu hoan thi6n
c5c y6u t6 d6n qud trinh di6n p.han tinh luy6n, bao
gOm: ph6n clrc anot, di6n 6p b6 dien phan, mat dg
ddng diQn. lop br)n anot. n6ng dQ ion thi6c. cdc
chdt hoqt tinh bd met. d:inh gia ch5t luong dung
dich. t6c.d0 tuan hoan dung dich. cec y6u t6 dnh
hudng den hi6u su6t dong di6n,...

Cdc th6ng s6 c6ng ngh6 xac lap: phan cuc anot
<30 mV: diQn Ap b6 dje^n phan <229 mV; mat dq
ddng anot bitng 75 Nm'; mat dO dong catot beng
70 N.r.' Nong dd ion thi6c Sn'* >3S g/L; khodng
cach anot va catot bdng 3 cm: chSt hoat tinh b6
mdt bing 2 gtL keo da trau+1 g/Lp-naphthol; t6c d6
tuAn hoan dung dich bdng 0,36 mt/h: hi6u sudt
dong di6n dat >85 %.

Bdng 3. Bdng tdng hEp chAt tuong sdn phdm thi6c 99.99 %

Ngiry xu5t
hdng

Thdnh phAn hoa hoc chinh (%)
Sn Pb Cu Bi Fe Sb

1

2
3

05112t2017 99,99 0,002 0.002 0,001 0,002 0,001 0,002
1911212017 99,99 0,0015 0,001 0,001 0,002 0,002 0,001

99,99 0,001 0,002 0,002 0,001 0,002 0,001
4 04t1t2018 99,99 0,002 0,001 0,001 0,001 0,001 0,002

0,00228t1t2018 99,99 0,001 0,002 0,001 0,002 0,002
6 31t1t2018 99,99 0,001 0,002 0,001 0,001 0,002 0,002
7 2312t2018 oo oo 0,001 0,002 0,001 0,002 0,001 0,002
8 02t3t2018 oo oo 0,001 0,002 0,001 0,002 0.001 0,002

0,00
0,002

o 16t3t2018 qq qo 0.00'1 0,001 0,002 0,001 0,0015
27t3t2018 oo oo 0,001 0,002 0,001 0,002 0,001
29t3t2018 oo oo 0,001 0,002 0,001 0,002 C:,, 0,002

12 1814t2018 oo oo 0,001 0,002 0,002 0,002 0,001 0,002
13 oo oo 0,001 0,002 0,001 0,002 0 0!- 0,002

0,00114 03t5t2018 oo oo 0,002 0,001 0,001 0.001 C COl
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@ ruYfil uA cHEBtEil ffioAl{G sit{

F DE nghi6n crlu b6 sung vd lua chon c6c
th6ng s6 c6ng ngh6 nhu: ph6n cgc anot <30 mV;
Khodng cach anot va catot bdng 3 cm; xay dung
cac moi quan hC giira mat CIo ddng diCn toi phan
cHc anot va cli6n dp b6 di6n phan, qua tt6 c6 th6 d6
ddng cli6u khi6n duoc qu5 trinh di6n phan tinh
luyen dua vao c6c thi6t bi do;

> C6c y6u t6 nghiOn cuu b6 sung v2r hodrn thiQn
o quy m6 c6ng nghi6p cho th6y, qud trinh cli6n
phAn li6n tuc c6 6nh hudng toi. m6t s6 c6ng nghQ
nhu n6ng d9 ch6t ho?t tinh be mat, t6c dO tuAn
hodn dung dich trong b6 di6n phan,... c6c y6u t6
niry g6p phSn quan trong vdo chSt luong c[ng nhLr
hi6u qu6 cia qud trinh di€n phan tinh luy6n thi6c
99,99 %;

F Khi ti6n hanh di6n phan tinh luy6n thi6c d quy
m6 c6ng nghi6p, do qu6 trinh di6n phAn di6n ra
li6n tuc trong thoi gian ddi n6n sinh ra bttn anot
b6m tr6n bO mat dien cuc anot va duoi b6 diCn
phdn. Do d6, phdi ti6n hdnh lem sach birn anot
theo chu k!, bdng cdch nh6c di6n cpc anot ra, r&a
s?ch bin anot sau d6 hi dLra trd lai b6 dien ph6n;

> Khi ti6n hirnh diQn ph6n tinh luyQn thiiSc d quy
m6.c6ng nghi6p, lUong birn anot sinh ra l6n hon
nhiCu so v6i quy m6 phdng thi nghi6m. Do d6, di
nghi6n crlu xr] lli bin anot d6 thu h6i sdn phAm
phq, gidm 6 nhi6m m6i truong, ndng cao hiQu qud
kinh tG crla Du 5n.l'1
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SUMMARY

c0Nc NGHTEP M(). s(] 6 . 2ot s

The paper presents the results of
on 99.99 % tin production technology from
99.75 % tin by industrial electrolytic refining
method. The electrolytic refining process.uses
electrolyte solution prepared by electrochemical
method-diaphragm.

SUMMARY

Ground vibration is one of the undesirable
effects caused by blasting operations in
open-pit mines that greatly affect people,
buildings, and surrounding environment. ln
this paper, a new approach to the
advancement of science and technology is
applied to predict the blast-induced ground
vibration using artificial neural network.
Another empirical model has also been
applied in this study to predict blast-induced
ground vibration and to compare with
artificial neural network model. Deo Nai
open-pit coal mine is a case study with 146
blasting events were collected for this aim.
Root Mean Square Error (RMSE),
Determination Coefficient (R'), and lMean
Absolute Error (MAE) are used to compare
and evaluate the performance of the
predic{ive models. The results indicated that
ANN model provided a higher performance
th^an empirical model with an RMSE of 2.240,
RF of 0.937, and MAE of 1.715. This is an
innovative achievement in open-pit mining
technology that can be used to predict blast-
induced ground vibration precision to ensure
safety and minimize dangerous impacts on
the sunounding gnvironment.
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