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1. # &

AFA I} FAL KEAN= A BKE
slurry ©] EE 243 GA7tA A3 T
o2} o9 374 FEl e Aot BlEHEA
:‘tﬁﬁﬂ“ﬂ, ob-g#] KHKE slurry o HiFs AA3

W 7HA] A ol Wt g te \ES <
"]“ A4 & Aok, F A (Gypsum : CaSO,-
2H,0), 4KFE (Hemihydrate:CaSO4-1/2H,0)
28 3 E&KA% (anhydrate : CaSOy) 2 B
=4 o742 Dihydrate Process 2} -2 gl
o] HEEZ AEHE IEE T @A |
o] ol A ZA-L 2% Dihydrate Process 24 4%
L, SR o8z 29 69l HhigRlE
S mzhElel B0 MigLEe] ZKAFIESR
) AHS AEEES Q)
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2. F #

Q) ALA| 2¢] Raw material 24+ 33} Q134
Ao REWEEA AE=, odr7ld RESE
oA AEHE FRE BEI A% FHo=
Antifoam reagent & JHAZHA =Htl. 34
Contact Process ol 2|8te] A== 93% &

93% o= AH4stA Hael oAbk
A g AR AL A2 oprF)
-Er of Bl el A ez
Bz, o] BEAA T F ARA
o EHBM févaw}_a} b WA AL
Florida 68 BPL & A A& A=sl A s},

Florida 68 BPL <1442 =4

54 %
Sl 3
] 01—7]

o]
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BPLY% : 68. 24 P,0s% : 31.26
Ca0% : 45.96 Fe,039% :1.38
AlLO3% :1.30 CO2% : 3.67

Si0,% : 9.55 F% :3.70

Na,0% : 0.22 K:0% :0.15

MgO% : 0.37 SOs% : 0.82

Cl9% : 0.012 Organic Carbon : 0.6

71e} #}3HE 1 V,Cd, Cu, Pb, Cr, Mn, U 2F 72k
(1) CaO : P,0; Ratio

Faav S ARSI F03 factor 7} 51
o QA Al 9olAle] FabAu] cost ]
factor 7} Zt}, o] Ratio = Q134 ALX| o] “}'E}
W 14~1.6 A9 AT

(2) Fluorine

714 A% Corrosion o] A3+ L 25}
Scale 7} Sludge & FA A Hnz o3 o
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F& vIAADE, w@olol A Fag LA
KRG ob&2 #h¥E Scrubbing 43| of e
G Hlgo] EA=,

(3) Iron and Aluminum(Fe,0; and Al,0Q;)

Wet-process ol 21 9] H o] 32439 & <F 3.0~
4.0%°1" ©|& 3§ EL phosphate 9} uh-3-3}
o (Fe, ADPOs 2t (Fe, Al);KH,, (PO, 5-4H,0
gz JA=d A 39 @4 o=tEeo] POs £
AL zAeA Ao}, =3 sludge F & 293}
o oste] JFE wHA =He ofge A=A
A7 &g v|AA =lch, =8 = Diammon-
ium phosphate (DAP) A] 0] ¢lo] grade & A A
sted Fa% gart "

(4) Carbonates and OrganicMatters

Carbonate o] &3ko] F71A4E Q134 ¢
grade = A3, ubEFAo]A A foam &
& A 3}A =] ] Effective Tank 2| Capacity & 7+

247 ] Hep, A F45 34 qlake] wt
A & & 49 8HA = H =3F o] & foam & slurry
pump °ﬂ air lock & 3 A&t Cavitation & <
oAA "ok, F71EAEL foam & FA T
ob&e] oA E ot oRE T FE

Filter cake ] porosity & 74 A71A =},
(5) Silica

Active silica @] o] FH&74 % Qlako]l A3}
1= SiFy v HF o 93te]  Alloy 3}3HE A3 o)
A& Corrosion o] QojvbAl =m 50 0]49] 9
A} Silica & A3 wH§3HA] 3 Process & %3}
A = Ak ol B} F& Q1A Silica + A4 ub
&3le] gelatinous 3 A& F A3t o ste] o
g zestA =t

(6) Sodium and Potassium

Na,O ¢} K;0 = Fluorine 3 ¥F23le Fluo-
silicate & ¥4 3tAIH™, o]F Sodium(potas-
sium) silico fluoride = 7t 7]A] A2 o] Hard scale
£ FA4AI = 99el= o2 E blinding A
AAD}, =3 Q4AEFHAAA sludge & 3
A 3HA =t

ser3et M6 M1z 19784 28

(7) Magnesia(Mg0)

MgO ¢] gel F71E4% final A F49
of &g FA = gramlar ¥] 5 grade &
) ZA 7 Ao}

(8) Chloride

0.05% o] 3toll A= FAl 7k A EA =t = o] 3
o Al+= chloride o]l 9}3te] Alloy A %2 7|4 %
Aol Ag Corrosiono] Qloj}A =},

AL

o] =
T2 -

(9) Inorganic impurities
AR F FIBEEEL s v
= 43 Hed, %
ilrEE% TAE 2 Ed o3

Cak
T R B A .
=3 o] & %:r:?*a“% 9 : Cay

a4, 2
SO4SlF6AIFGOH 12H,0 & st of 5hA] 9]
o] 7} Z & Blind 4| 7] A 3

g
T gl ¥ xe
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(1) Phosphate rock preparation

Fapate] wrgolg)
7FA1A  digestion £]

AR FEAAL 5
£5% FAA7 99

Tyler-200mesh 60% o] Ao & 3@z o] ok dhc},
(2) RrES:R
K== Single tank ¢} Multicompart-

ment Tank F7}A7} A} 452 ¢l o], Multi-
tank o] gloj A9} F#]2) under/overflow 2] slu-
rry 5] ZHe] 94 = side flow pass = u}
#ol b Qheh,

(3 wg2zet Qlitsx

LT TR (S 26.5%~32% P,05)9 91
& A3 A e KEE slurry 9 %—’ii 4
AA FAFY Aol GRE HnAAL A
BANEE dofeted HHLEx: o 71~85°C
b ", 2EF ¥Y A9l KE slurry ¢ A
&7} dopA o2 FHalo|u}E FXA el overcon-
centration o] A= o] A4 A Ao

r{r
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glol e} S E o] & JFE FAAG. 23
Ant YBEol4 L5 E &9 7% Hemihydrate
9] 37t JAHA do] GF& A =

oz ke REE B2 Tk AA
FAHA B-SARE F/HA G, dbE slurry

o £3&L 9 15: 19 5,4_‘4.
Calcium Sulfate hydration off 2 HI2250] FF
2 = j Dihydrate (%) 1 Hemihydrate (%)
71°C 95% ] 5%
82°C 70% | 30%
99°C 0% | 00%

(4) Q&M Digestion
7| Zuk-g-o Q34 FAS uhEAA gaE
L. =t

A ELAQ HnE Yt U
S o] oAl Faonbgo R deojdrt.
AR UFAE2] Caz(POy7F A4
¥l-23}e] monocalcium phosphate, CaHy(POy),
5 ERET
2, Ca3(POy)2+4H;PO;—3CaH(POy)» €))
EANSL 154 A" CaHy(POg. 7}
3 A7 ¥kS3le]  Calcium sulfate & Q1 AHS A
Adte ykgol ot
%5, 3CaH(POy)2+3H,S04+6H0
—3CaS0,-2H.0+6H,PO, (2)
ol 4] FgubS oo vhe) AL Hg
¢] dkgo] dojuAl Hrh,
CaCO;+ H,S04-+ HQ —CaSO, - 2H,0+CO;
(3)
CaF,+ H>SO,+2H0—-CaS0, - 2H,0+2HF
@
6 HF+ 8i0:— H,SiFg+ 2H.0 (5)

H. H,S0.
H,SiFs e g oHIF 6)

Nﬁ-g() (KQO) + H_)Sl Fg*’]\ QSlF(; (KQSLFG) + HQO
)

Al203 (07‘ F€203) 4‘2113?04
—2AIPO4(or 2FePOy) +3H,0 (8
Cd3 (PO.;) 2+ H3PO4 -+ 6HQO"’3CCIHPO4 . 2H20
9
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(5) Retention time

WS- slurry 5] e FA52E A AT st
o Fatrle] dutE Az =L dred
A7l A AT Retention time ©] & T3 =5
A 4~ 8RRe] Zodteh, W JAEE
o A o] A7k - 273 Reactor ARl 34
S| Scale o] ol wiet @A olg AH
3te] B3l ubgA #rt A FHA =}

(6) welsHbsxol Bstol| wE HEHY

fEdhel G FE viHE aaFd Ad Fadt
Factor = ¥}S- slurry ¢ $E|FAF55 2H0o]
1, ARG FAEEE P 1~4 % HSO,
2 vEhdA =y QlRA e 24 R 34
okAto] wet wishA Fvd. Dihydrate T2 A
G 2~ 3 %A FHFAFES AEARA FH
Aol ok, AAzrlel] glo] EeE H =
o wh} 20~150x WSl A WA =Y A
7 Ae] 271 80~100x ] o] &
FAFs=e ¥l = 3’6“194 ol %{s""’ﬂ
2}
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Al o =
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X
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Mooy oM e
X oo oY T
o

oL

<]
ok oF 0.5~1.
Fo.Fo] A=
Aol 54
2k, 0.5%0°]
t}o upe 4]
+ g,
Z, 3Ca(H>POy) o+ 3H,S04+6HO
—3CaS0,-2H,0+6H; PO,
3Ca(H,PO,) o+ 2H,S04+6H0
—2CaS0,-2H,0+ CaHPO,+-2H,0+5H3P0,
3Ca (HyPOy) o+ HySO4+ 4 H,0O
—CaS0y-2H,0+2CaHPO,- 2H,0+4H,PO,
S8 aAxx st 8 7% dicalcium phosphate
(CaHPQ,-2H,0) 2] o] F7lete £4AZ ve
YA #eh

HWAHAK KONGHAK Vol. 16, No.1, February 1978

I°—‘."~’Nl°—5'd.-‘ N
1o
_(2[_:1
"8"5’.
- ol
o,

[ oot

Ho o



60

of a0 VD

Florida Rock Ground

J Florida Roct
z N o0 65% —200 Mesh
- 3
1 NS
‘é (]
= )
B ° ™
= o
: °N
e N
= h N
5
1
1 2 3 4 5 6 7 8 910

Total Sulfate as% HzSO4 in 30-32% P20s Acid

felgAts o 2 phosphate £ 41

(7) Extraction loss

w2A Bol A Vel FEEAS dF3A F
oA otz FEA PO £AZ THES 3
o}, 24 SEHA AV HEHA B
Ae) 2 Vel €409 Citrate insoluble loss
2t gt o] Y loss & £FE3A EE
QAFAo| v} FAaFe] EEE3 HFoz Aot
A o, FEFAFES UTF 25 AF AR
Ay=e] Axnz IHE7] wge £A2 Ve
UA Ak, EAEH Y AAELLE el [
##He] dicalcium phosphate (CaHPO,-2H,0) 7}
FAES o Folcy, Hirl ZAS Ao FUFF
o] phosphate o] & (HPO, 2)¢] 22 A} (crystal
lattice) <ol Al sulfate 0] 2 (S04™2) S 2] FA]7)
7] "ol st A g AR Xgrt. Di-
calcium phosphate 7} 4 3.9} 72 ez AA
stEl & A e

4. & B

q7e] EA L2 POsEAE a2 Fola 7h
Avre] AzziE olas FHH Hevd 2
EAo] glow, d#4sr]d 7 ddE 2719
AnARE AR o2 AREAE AT

s1at@E A6 M1E 1978 23

(1) o3tz (Filter Cloth)

HA g oz o] fH 5 gle AFAze A
7z 24 ¥ saran, polyethylene, polypropylene,
terylene, dacron Eo] glv}. Filter clothe] 3
7} Fge o % 225~250CFM/Fi2 24 L2
of wiet cloth o] =& 3} =t

(2) Active Filtration Area and Rate

ol AR 2o gl slurry o] A9l QA
e gls o FFEL v Fadt FHAFEeH,
A A o] 7423 A (active filtration area)2 HEF 2.5
~3.8{12/MT P,Os-day 7} =Hv, o3 Rate =
oF 45~73Gal/hr-ft2 7} =1}, =3k o3} Rate &=
o} ZF 0. 35~0. 8MT P,0s/ft>-day (157~ 359kg /m*
-hn 2 9k

(3) Slurry M&lo| otE HE&

A&7 AHEZEE S
Aol whel FEA WA =
R B(=r) 9 F4)3

Qi) HAxel weh 2 W )

Ayl o8 o8 calcium sulfate 23
o] mokst my| Boke AAFAC = 2A
watA gk, AREE QR4 4] B =4

E BEEY 44 AxnAAs 2 slunry H
o Fo3 JTE wAA b 32%P.0s 24
FrolA A EEwEiEe] d@dez ued
slurry o] o} 74§ of&5} 2ot

I ol HE o E

Phosphate Specific Filter Production
Rock BPL% Rate, kg P;05/m2-hr

Morocean 75 300

Floride 75 140

Kola 85 320

Gafsa 69 70

Nanru 85 90
A2 AR E slurry Fol  P0s w0l wef &
e WAL AATAE QAFEL F742
o gFopxict,



itz mE of 2t & (kg-Px0s/m?hr)

P.Cs 5% (%)

Phosphate Rock B;L i
27.5 | 30 [32.5) 35 37.5| 40
Togo 80| >1000| 750 520 350, 220 140
Calcined Florida] 78 >>1000 600; 350, 210, —| —
Moroccan 75 600| 410, 280 170 100, —

Slurry &} 5% FAA> AE7t "dolxxm
o 2}7} A=}, Reactor o AA|, QFA &
2], slurry S A =&=F, o8z zykr|e] &

-

FuyEe AAoz Q3 JgFAHA Fadl
o &L vlA

(4) Filtration Condition off }2 H&f

7t Vacuum(E%) : BEREE 943485 F
AR Babohzh AR5 gL FANAFT of
%) A3 Cakerpo] AFFEL FaAAZ},
Azzwle] Cracke]l 472 Ax =2 AFL P43
wl t}3e) AjFd o] Crack 3l #3502 ¥} 5ol

7} AA ggo] doiRA =t

1}, 43 Cake® 7 : Cake o] HAFA =
$A xR0 vt ZAHY AAFAE A F 50
~70mm 7} ¥ 3 20~40mm 7} Hd| A3 Fgol
7+ AE k.

o}, AAFe] 25 AFT] 2EsF &R 7
5% cake & SH3E AAFY £E7F e
A Aok, 2#8d A cakeol w2t K,SiFe o
Na,SiFs ¢ 3tzko] o} &d] o] & o] &+
ARG £E% 40°C 2 Aste Aol wad
3] wlY &5 Eo] A& 7% Fluosilicate
o) gEa9t Silica®] H4 B A=A
Calcium fluoride 34 & 2314 o o329
Blinding 3 4 cake ¢] F343& z&AIA
=}, Dihydrate T4 AF 9 HAne
A4 50~65°C = 283k o] whEHA s

5. Waste Disposal
QQAA ol A& QlFA ) F4ke] oF 2/37%

Bl A A A7 Az 9%
2o,
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(1) Sludge : #A| &1 4kFoll 23 = o] & Fe,
Al,Ca 33 E-Eo] sludge 24 A A "= Waste 7}
ol el BHE AFAAA =Heh o] sludge €]
Bleko] FFol Aol =3l Diammonium phos-
phate(D.A.P)& wt= v & £3+g 2434 9
=}

(2) M3 : QA= gle] A zA AR P05
MT % % 4.6~5.2MT o] FA4F=2 Aas o
= 3} o34 &8 MT 3 1.5~1.6MT o] 3
Ao, 4nAdE A aTEd L 349 dA=

7ol whet A3 AR5k planning o 8l

Aol % 2,000M2/MT Py0s-day & == o] Fy|5]

ofof &},

(8) Fluorine : Q1A Foll = W 3~4 %2
st 2@Eo] gud ol EF & B¥E AR
Ao &GH s, ok 5%E uSHaRTEH ¥E
s]e] scrubber ol /] FElvh, 2| oF 30% =
Ao FHEE UeA 0%E SEHF A
Cooling water o 2]3] $HA F=o] Aoz
Ee)SolsA Hok ol 5 #F#EE fluosilicic acid
(H,SiFs) 8} fluosilicate salts(NapSiFg or K,SiFg)
2 3049 4 deod oot pe deAex
AvgE 4 Sl

CaFy+ HySO4—CaSO4+2HF

4HF+ Si0;—SiF4+2H,0

38iFy+ 2H,0—2H,SiFs+ SiO;

CaSiF¢+ HySO—H,SiFg+CaSO,

H,SiFg>SiF,+2HF

H,SiFs+2Na* (or 2K*) —NaySiFg(or K,SiFg)

A e wETAFT hERE Mad
(NaOH) 2 A g 3}e] Na,SiFs & A4 A=
Z8ka 3l
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