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Bubble Characteristics and Its Influence Factors in Electroflotation with Aluminum Cathode

ZHAO Wei'? | LI Zhen'* , ZHOU Anning'” , YANG Zhiyuan'"
(1. College of Chemistry & Chemical Engineering, Xi’ an University of Science and Technology, Xi’ an
710054, China; 2. Ministry of Natural Resources, Key Laboratory of Coal Resources Exploration and
Comprehensive Utilization, Xi’an 710021, China)

Abstract: Bubble characteristics and its influence factors in electroflotation with aluminum were
studied in a homemade electrode — separated electroflotation column, which is aiming to provide a
theoretical foundation and data support for the utilization of electroflotation. The effects of solution
pH, voltage strength and electrode reaction time on bubble size and concentration were investiga-
ted. The correlation of bubble rising velocity and bubble size was explored. The results indicated
that the size of hydrogen bubbles from cathode was less than 100 wm. The impact of solution pH
value, voltage strength and electrode reaction time was significant on bubble size and its concentra-
tion. The primary impact factor (i.e. electrode reaction rate) decided the time of a bubble break-
ing away from electrode plate and the bubble accumulation per unit time. The higher the electrode
reaction rate was, the smaller the bubble size would be, resulting in higher concentrate and lower
rising velocity.
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Fig.1 Experimental setup

P L R AR PR A I R i 8, — S A
e AR B, R A A R BHAT , AR 77 30k
M I ER BT £, S B AL 1 S s R AT AR A
AL — TR A G R B R i A S LT



%3 4]

AR, A5 < B LA R TR R BT AR ) A B R i [H R 5 -89 -

BEo TR0 g ol R AR (BB AR A% R 28. 3
em® x 3 mm, FAHCF A RO AR 25. 1 em?®, AR 4L
B >95% ) K TR 43 1) BT N IR A, HURR
S IEAAARE (R EIEE 10 em) |, B4R P2 BEAT
FBAAR P A T ) SR W i 2, PR UE e T 1A% 3k, 38
1o R R 5 R T AR IBUIE 2 A Ao RS B
1.2 RKEHE

T FH 2% 1 /K I i F A 3 50 JOr T VA, L i HC
1 NaOH 3] B 5056 Fr it pH (R ; 3 % 55 AR HIL A& AN
T, e r VR, 8 BRI SR R R R AR Y
FUGEHE . %5 587 pH (A | FE R 58 B T HA i s
i PR X R AR S P 5

1.3 SWAE
WP T 1 I B R D Digimizer B2 73 A
B T e AR B ek EROIOR 200 4%, 5
X IAG R REA T IR BE AR ] TR SR, i il P
SR TRIREEBATRGRM . — BN BN T
2 mm B IE AT UEERRIE PR IE AR ) R E
i/ NF R L, R FTERIE S 0t BAR I A
PG o P RSk . R Y
THRR P BRL B 5 5 S R AT PG = i
Bk iR
2 HR5WE
2.1 HFEEERRRERN SIS E R
WL PR 2 DAL K 18 3 A R X X

TARGEER P I AT A . AR g AR, i
PRREFEZ A M RO (1) ~ (3)

g . Al — A" +3e” (1)
2H,0—0,(g) +4H" +4e” (2)
Bif 2 +2H,0H, (g) +20H" (3)

Hy b3 SR AR, B A U, T B R ™ AR R
B AR R R, X TR T AR PR
P AR . AN, BHAR R A A
FRBERVE T o ASCE BT I e b 0
ARFIE . 75 EEIETANIAL 2 B o

B AR T R A A 3
AR A S R AT ] 00 S A B B UL AR
J, BRI A, K4 i, FHELRE A, 5 I,
SR

@ ) 3)

@

B e W e Ve ¥ r O
a

M

B2 SatEkdEREE
Fig.2 Schematic diagram of bubble growth
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Fig.3  Effect of solution pH value on bubble size
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Fig.4 Effect of solution pH value on bubble concentration
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Fig.5 Effect of voltage strength on bubble size
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Fig.6  Effect of voltage strength on bubble concentration
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Fig.7 Effect of reaction time on bubble size

1 1 1
0 2 4 6



%3 4]

AR, A5 < B LA R TR R BT AR ) A B R i [H R 5 91 -

Hy [ 7 AT, Bt AR S s ] A SE G, I L
TR/, 50 A v T 208 FF 52 S ML ] 14 5
WA Ry R o W) S AR 0, A9 AR 4 e i
B/ N8 ~ 10 min JY ], S EAR A /N
BIGIN AR AR B A LEFFAE 35 ~ 65 m ZJH],
MR FELAT R TR 1Y 2 B S T A L R 8 B AR
THAE R, 1M B D TG R , Bl P AR SR At T]
JE A, R, AR AR A - T FE 2t AR A S o, i fi
SHAT A4 TR RS o, DTG - B8 B AR 5 B AR 8] ) 7%
A PE I, BRI 14 5 7 o JRE AT i 2 bR, S fe B R
PR IR AR /N 7 BB R, R BH R
THAE, 2ot AR AR P AN T b i /N B 2 20 5L, BT LA
At SONE IR TRV AR KN AR A 258 v ARl ), Bcfli e
IE R AR, S BOAR G AR I, NI, < E
A S T S T 114728 P 3 A YT B AR R AR A 28
GAE A

HNRE 20 C HLIRGEJE 30 VR pH =9
I, 2558 T SN ()X L e B A, 45 R AN 8
NS

14l

AR A(em® - cm ™)

Vo v A o ®
T

(I) é Il() ]IS 2‘()
SN [E] / min
E8 &ABEXSERERRME

Fig. 8 Effect of reaction time on bubble concentration
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Fig.9 Effect of voltage strength on bubble rising velocity
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