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Change Law of Apparent Density of Calcite in Sulfuric Acid Solution
and Its Influence on Separation

ZHAO Ruiqi'*, DENG Rongdong"*, CHEN Jialin', MAO Zhidong', WEI Xiangjie' , FANG Chenye', LI Huaiyi'
(1. Zijin School of Geology and Mining , Fuzhou University , Fuzhou 350108, Fujian, China; 2.Fujian Key Laboratory of
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Abstract: The effects of sulfuric acid concentration, calcite particle size, sodium dodecyl sulfate (SDS) dosage and
flow rate of dynamic fluid on the apparent density of calcite particles during acid reaction were studied. The results show
that when the sulfuric acid concentration is 1%, calcite can sustain at the low apparent density state, and the smaller the
calcite sizes, the lower the apparent densities. SDS with a concentration of 300 mg/L can enhance the hydrophobicity of
calcite, increase effectively the adsorption density and residence time of CO, bubbles on calcite, and prolong the
duration of low apparent density of calcite. Dynamic fluids may accelerate desorption of gas bubbles from calcite, which
is detrimental to the reduction of apparent density of calcite during acid reaction process, but the SDS treatment can
significantly reduce this detrimental effect. Settling tests show that acid reaction can prolong the settling time of calcite
particles, creating favorable conditions for the separation of calcite and non-carbonate minerals by gravity concentration.
Key words: calcite; apparent density; CO, bubbles; sodium dodecyl sulfate (SDS) ; dynamic fluid; fluorite; fluidized

bed separation; sulfuric acid
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A EARBE BTN

BEE SDS Jittet e BE G I, &R fige A BURE e WL
R A S H, AME R LR, T e
(4 SDS BTat ik B, 1T T BRI B ] 10 s PRy 7 A
FLFERILEE B (E, 25 3R 2 iR, IR 2 AILLFE
BRIV B I] 10 s P, 5 fiff A2 R A 98 UL 2% 132 140 1 B
& SDS Jou st W BESG N S BRI S T i, 76 SDS JoT i vk 2
300 mg/L IHARRAK, SDS it if 4 2 400 mg/L i
Ji AT R SO0 B RO A, AT B R 1 SDS ARk
BT AT K ARG R N SDS KRIRAIK TR
[T ARSI 11353/ 2 7 L W0V N B O A N = K
AN B, BT R I R 5 B Ao A AR
N G L B ELAY SDS FREHEE K 300 mg/ L,

Fx2 BEN10s WABARNZENE
RIFIF R E SDS VERT R 7 it s EERIE (gem™)

K4/ mm
0 100 mg/L 200 mg/L 300 mg/L. 400 mg/L
—-1.000+0.850 2.090 1.856 1.803 1.782 1.821
-0.850+0.710 1.982 1.752 1.686 1.581 1.772
-0.710+0.600 1.879 1.658 1.606 1.495 1.659
-0.600+0.500 1.818 1.613 1.525 1.430 1.445
-0.500+0.425 1.595 1.410 1.383 1.282 1.387
-0.425+0.355 1.463 1.365 1.249 1.242 1.281

2.2.2 KB EMF AT Ak R 6% e
BRBR BT 4048 1.0% ,SDS B & 300 mg/L Y,
D5 A 55 TR B N7 FsF 1) 422 i £ I 7R 5 I I (1] 7 25 Ak
%3 R AR EI I SDS AL B 5 A5 BE S 122 fd £
YIRS IO P TR K T U80S R B I IRFIR] 15 s B, R
2% SDS A BRI J7 A 5 fl Ff D 40.5° R RE R 19.4° 5%
WIAE i SRR SO, 3% T /K M S B BRI, X A IR B 7k
RIS T 5 i R m X Co, SRS S RE ), B
M) 75 il A IR 2% TR A RS 1 L TR B IV T 28 o i
W 300 mg/L [ SDS AbBH | J7 i A1 42 fih F M 40.5° 1%
I 90.3° W [ i IR I, 422 ik £ B0 INER JBE TR 28
SDS A 31 J7 it A7 B B I /N 22 TR BN I [E] 15 s

R3 ABAREEM AR R R E R SR

FISE A/ , - Befif/(°) S
J5 fi# A1 +H,S0, 75 A1 +SDS+H, S0,
40.5 90.3
5 33.8 82.7
10 24.0 77.4
15 19.4 56.6

ff, 28 SDS Ab B B J5 fife 1 H2 il f B 22 56.6°  A139K = T
JEG Ty AT B f . 22 SDS AR 3 %) 5 fif A 2% 1T Y
FEUKMER CO, AR TR MZE A hE ), R 8UR
I I 3 A I U35 () R
223 FRABEENEE TG FER

R T WERA TN AN [ RE G RIAR [ Sz g st 1] st i A1
28 SDS LIRS WL BEAE, R Origin 2%} SDS J5i
HVRIE 300 mg/L AP 5 7 fff 47 ¢ L% JE B ] A8 4k
R - TR 25 SRRl 5 s

3.0
m -1.000+0.850 mm
® -0.850+0.710 mm
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JE BE S [R] AR b R B A Ry

w=y, +Aen +Aen (1)
P s AN [RVRL T it A ORI R WL B2 50 SR I
BT 5550 A, Ay 1, oty ST R34 B, 45K 7 M
AR R LA AR R 4, =0 B w, AT
fil AR L

R4 FRAORVUZEHFER
R/ mm PAEAK R?
~1.000+0.850 4 =1.53+0.93¢ 070+0.32¢ % 0.98322
~0.85040.710 4, = 1.40+1.18e 05+0.23¢ T 0.97129
=0.710+0.600 wy = 1.28+1.23¢ 55 +0.30¢ 1.5 0.965 16
~0.600+0.500 4, = 1.25+1.34c 07+0.23¢ 006 0.948 65
~0.500+0.425 4 =1.22+1.38¢ 04140, 150 05 0.987 08
~0.42540.355 4 =1.15+1.55¢ 0@+0.12¢ 5% 0.93566
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by PTG 7 BTG BTN 3.0 s 4, SO
AR B R MRS , K28 SDS ATy fit
TR KT 0.3 mm B9 KACHIBD, KR4

ANHEBEBRR FEORZ SDS A7 A 7 A Rt
FERGT I P PR35 . SDS A HRAE i Ak K B 25 43 1k
TR 10.0 s N B ARGR O FESh AT
R T 10 A B SCR, mT iR A7 M A R I
WEILH AN TRTH LIRS ik,

£S5 TRRERETABARESEERRER

AR H/

7 AT T A B L

1.09%H,S0,

(em-s™")

300 mg/L SDS+1.0%H,S0,
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2.4 FRABRME-RSH S EITITIERIE
2.4.1 KKK

PE—BESE T BANTT A BORLAE AN [R] A i P A DL
R0 , A IERR 5 W SDS AbFEXT CO, I & 1
ROR SR LTI TRDR AL, TR W2 6, J7 A1 167K

H R RAE ST 18] 52 R AR R MR B, ORDRLAR B/ | LR
[, (-0.500+0.425) mm Kig 7 fift A1 R A E) K
242 (=1.000+0.850) mm Hi 2% 7 fift A1 TR a] i
o BRERAFAE , B A5 J5 A A UKL A TR I [ 227 e ok
TO5 A BORL DRI T SE R T 270 0.8 s, BAREDS
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AL, 45 L D7 A0 TR BT BRI 2 WL TEE 7 A L B X 33 ) 2 59

AL I3 12t 7 508 2 BRI <t = A % (R A
JT 8 FH A BTR35GB PN R I o 3 5 IS 25
BB OB TR IR ], SDS Ab B AT L S5 35 19 fin 40
J7 A UKL AR TR B T AR B . 7E 1.0%H,S0,
#1300 mg/L SDS IRA W, (-0.850+0.710) mm FiL
N -0.710+0.600) mm 2% J5 fift A1 LI 18] 3 531 kb
1.0% H,S0, ¥ W H 6] 9 5 fif A 35 m 7 0.623 s I

1.215 s; 7 ff Ak A2 /T 0.600 mm B J5 fiff 41 L&At
] i IE K, (=0.600+0.500) mm H 2% (—0.500+
0.425) mm $7 2 Ty i A1 1) S 2 00 B I 1) 43 ) ok
20.134 s F125.103 s, %3 3 Hb 1.0% H,SO, ¥ W& H [A)RE
R/ITATER T 4.414 s T 6.954 s, 5% A1 BTN
() 200 5 2 00 TR ST ) P S KK A B T S Ty i
A MR TR R 0 40

R 6 W HBRLTEAR B v BT BT B A iE]

USR] /s

R/ mm Jiftiek iR +1.0%H,50, Jrfi#fi+2.0%H,50, Jifffi+3.0%H,50, Jiffdi+1.0%H,50,+300 mg/L SDS # {1+7K
-1.000+0.850 8.459 9.913 9.934 9.702 10.085 7.246
-0.850+0.710 9.404 10.636 11.596 10.251 11.259 8.116
-0.710+0.600 10.185 13.116 14.223 12.780 14.331 9.014
-0.600+0.500 13.388 15.720 17.956 15.057 20.134 11.159
-0.500+0.425 15.296 18.149 19.763 17.408 25.103 13.251

2.4.2 & E T b P A 3 g
AT PRI £ AR e

o p IR 7 7 4005 B A5 L L B 5 s -t

i (2 R ik - A5 5 1 S, A SCHRR T

K, p WP EYRL b B B A T g/ em’
p, AR RS B B g/ em’ s p AT
JREE R g/em’, E>2.50 B, GEiE o HE S PR )
IS

W7 it RS A RS (2) P4 518 5
M 2, MENTRGRNE T FiR, FiEA5% A0
IYVRA T R KB E ABAL 1.24, iR B ) JLF- A BE 4>
B AR BUONBR RV WA, E {E K IR R =, e X 5
J&E MR E A5 Ay ) %, T LA JBE A, 43 B 25 5 5 O
fifi 1 2 SDS Wb )5 | E HiE— 238, #KF 2.50,
W 5 A 558 A o3 e il o AT . BRI R
VoS WA T A oy 2 X By B A B ) 3 H R Fl TR Y
SERTTRN, 3 A AR 23 980 O fif A 3R SO A B
i, HAHS B B ) e, RS AR ¥ 50 SO & it s A
oy N1 ) 173 ik LS 220 TR £ o v NSl N L
FH SDS AR A L2

R FAHRASHAEZRTMEGHIEHAENTELSR
T PR W S 4

Kigl/mm  RANFTRA TG +H,S0,  JiffAT +H,S0,+SDS
H5EASE 5O H5EA5E
~1.000+0.850 1.24 2.00 2.79
-0.850+0.710 1.24 2.22 3.76
-0.710+0.600 1.24 2.48 4.45
-0.600+0.500 1.24 2.66 5.07
-0.500+0.425 1.24 3.69 7.78

RIRLER Ty i A R AR A TR A J5 Hh 2 XL %% 8 117 735 1k 4R
B AL R4S,

1) a8 1% M B ER A A T 245 R S b ik A v
D AR 2 B RS, AR R S5 1 F, M A SR i
o1, X N

2) FMETEMER] SDS it & Wk 300 mg/L B}, fig !
F AR T AT 2S00 25 B 5 SDS i 14 hn il Ao 2 T
APk FEE CO, A5 P2 A 5k ORI KA A

3) ShA AR FI T 1R S5 L ok A v e A 2 %
JEREAR, ELIEHE PG, SDS Ab BT L4 b o
NI —

4) TR SN AT HE A Ty A 450 G R DT RA st ] i
A7 5 A 33 FRASHE SRR 54 AR Ry S i, T SDS Ak B ]
Phitt— s iz e/
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FEAR B BRAE 7 8, DUBRE R A 6 AL T R i 2 +
TR PR R AL A USR] AT AR AS R IRNOR (AR R T
R 99.46% ) A S ERT ), AL O, il 75.90%,
[ ERF 2545 I T B R 5 38 D R 8 - i JBE A 1 2 4R A
MYEE T AR SRR A AR = T 11.26 H AP AL,
RIRAAL 29.35% , FAL BRI R R B i T2
BORBE, HRT P S BALATEE 0.13% , IR 2
PR TR S, AN AT, ELRR O 3G 2 A A

3 PPy R IR R TC T R AL B, BUAAR, IR
JEJ1/IN R AT S ER & AL I B Y, 38 St 2 akas
HERER FHIT-1E J7 S AE 0 AR S B TR AR 0 FEEk
Vs LTI ) SR A AL SN
3 458

I PGSRBS 08 T A — K R A A AL
T 0TS S 5.08% , FELLE ST L R AETE,
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