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Abstract

This study was carried out for the purpose of recovering the refined gypsum from waste phosphogypsum. The refined gypsum
was recovered as a under product of 325 mesh wet screening followed by dehydration and hydration stage. The influence of
dehydration temperature and time, dehydration rate, aging time, slurry density of hydration and sonication time on the yield and
grade of gypsum were investigated. The refined gypsum of 94~96% grade is recovered in 95% yield by wet screening after selec-
tive dehydration and hydration process, from the phosphogypsum. For the better separation efficiency of gypsum, it is rec-
ommended to treat the phosphogypsum at the conditions of as follows; 6hr's dehydration at 140°C, hydration slurry density of
3~10%, hydration temperature of 20~30°C, hydration time of 2hr. In additions, addition of sodium citrate 0.005M and sonication
of 5~10 min. are effective for increase the recovery of gypsum. On the other hand, aging the dehydrated gypsum 16 hours or
longer make decrease the recovery of gypsum remarkably.
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Fig. 1. Weight loss of phosphogypsum at various dehyd-
ration time and temperature.
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Fig. 2. Recovery of gypsum by wet screening after dehyd-
ration-hydration reaction of phosphogypsum dehyd-
rated at various condition.
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Fig. 3. Relationship between dehtdration rate and recovery
of gypsum from phosphogypsum in the dehydration-
hydration-screening process.
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Fig. 4. SEM images of phosphogypsum and plaster board.

J. of Korean Inst. Resources Recycling Vol. 15, No. 3, 2006



ARHHEERS AR BRIEAE =TS REEe] Mk 49

26 :
24 -
22 -
20 !
: ]
18 '._. (]
ERL n ;
= .
514 |
o F '..
12 o, L
s "._ ]
10 " »
s C ] .
8 Sa] .
; r.

0 10 20 30 40 50 60 70 80 90 100 110 120
Dehydration rate(%)

Fig. 5. Relationship between particle size of recovered
gypsum and dehydration rate.
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Fig. 6. SEM images of the products from wet screening after dehydration-hydration of phosphogypsum dehydrated in various
rate.
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Fig. 10. SEM images of the recovered gypsum (-325#) from phosphogypsum hydrated at various temperature.
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Fig. 11. SEM images of the lost gypsum (+325#) in wet screening with phosphogypsum hydrated at various temperature.
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Fig. 15. Influence of additives on the recovery of gypsum.
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Table 1. Chemical composition of standard phoshpogypsum sample.

12k, w719 =7 608 AL Al 45°C7HA] st

o % 3o FElRre] Pl At vt

o} 7o) o] a1} FAAgA o] o} FH4go g7t

ZAEE Aoz Bl A7) | ule £
(e}

Y ETE YAEe] ¥R £

do
N

)
2,
X
s
poy

21 428 srstadt @
A% SRS 2710] 5-108 B 288 Ak

39 9582 ¥Y £ Qb S 48 S0
AoE 47t Ak

S
i
=2
o,
:!0151
0,
r)~
T
ot=3
A
h
-z
i

L
)
o
X2
o

N

QUAIRA T 23

= AAES 2AR A vhest A

1) QARAEMNTE 140°ColA A7+ o) Ersle]
Gg 100%S] AL AeEvkR] gesleioltt FE
g Mgt o]Rojx MaL Eggo] FUIEIH, 100%
ol3} gggollMe AR ZER] £3 o|44{iE9]
Aoz zgsle A WAMY =Y oAt
WERTL o] 2 QlEle] AL Fgmgo] AT F5
A M3 F9= MaFFgol 90% oldd FH
94~96%% YFERA AT

2) 3} Al 98 TEE WIAA A d5ee
ZARSE A3 3~10% Exo0M 7 =2 95% o) /el
A3 I5ES 2

3) ks wsle nE M3 Ieg JFMe
20~30°Coll Al 95% o)) M7 3588 Ho] A2
A 3l g AAZAYE el

4) F3AZE Wglel] wE N3 588 282 53
A 7 B 96%2] A34eS Hyon] 2 o
o] Az T olitel Wyt fIgith

5) 3 A Agingdll WE A2 g5 AR A
3, thr)eke] HE AZko] AFE A3 35Ee AA
3] Z+Aadted 119o] AAEE S 2% A
e B 28 Agke WRE] darles B+
F719ke] FEAIZHE 16417 ojl|Z 2A o} S}

(unit : %)

Ca0 S0, Si0, F P05 | ALO,
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29.58 40.06 4.67 1.06 0.81 0.27

0.21 0.08 0.13 0.14 17.92 86.47
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