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Abstract—The chlorination of iron sulfide with NH4Cl was thermodynamically and experimentally investigated
in order to find the possibility of NH4Cl being an alternative chlorine source and the new process for the beneficiation

of iron sulfide.

Iron sulfide was converted to FeCly in this chlorination and NH4Cl was a good chlorine source.

The optimum conditions for this chlorination were that reaction temperature 375°C, reaction time 1hr, NH,Cl
mole ratio to iron sulfide 9.0 and Ny flow rate 100 cm3/min (reactor size: ID =3.0 cm).

Under above mentioned conditions, the conversion of iron sulfide to FeCly was 97.2%.

.M =

23p3e oz e &
2 359 roastingd4-& 7
A =g okl SO, Tkag
r,H7I—!—5"lt Ac]ﬂ-zs]. MZ—lo] ]

o};.:L_LJq o) o)i}_x_-]!_g_
A}, o] roasting 73l
P ECRSERL
=3 o] SO,% o] &3}od
= 9lo

o Ao AR

o

2
2. 92 Sulel A chapsl Fagel YEslo gl
on) B3l "4 AUF BUFS A N3

378

0%H 52 F4st ahd ol & % 2ol 29l
2 ojrFez s olgslx B A $Asln it ¥
[3, 4]olof Al ol ol e EBuioke T2 TAelc,
oleigt sol ¥3HRFe] FEE SO,4 FeE A
sA71Al ok laaelel gez e 4 ok

)
o
LTI
=

A7HA solem B dTabEe
ek, olefupet FEhRE AA AES
of ad-psiglort ofA
Aefole] 2% A Ao Askd
ol cH[7-9].

T

i

oy -

I

v

ok

ok

— o}

& o

=)}
B

A,
o
— ]
ot
o
A
)'}G —_—

[o Iy
AHE—_J: e

oX, r% ojn i me

0
=
ol [
v
&



dshote goll olgh Ao d4s) 4 (T) 379
MS+Cl- MCI+$S (i thE ZoR Algsiv] obge] Adsl AHdsEa
MS+2HCl- MCl,+ H,$ (2) NHy 5 H,S 2ofse elubgsl slsjadste) g 5
2 5]o] ghababzol LS Rl 4E w37 9k o g rhgel (8) - (14)9F e FHbEE Aoyt 4 2l
32 g 4 ole H,Se #elw Ak aougm, ch,
ch, eyt o}zl o] od A slel] A3l (Cl, % HCI FeClys+ H, S~ FeSi+ 2HCl (8)
7hzeol AAA W ok FAR 5-istr) o] fof) FeClys+ NHCly— NH,FeClyg 9
2 #ati gloe] of & Slsl i ghaba 3 Fol foldt NHap+ HoSip~NH,HS g 10
od 4.9l o] ANuto] Fujefok shi= Ao}, Fec]zm)+XNHa(g)_'FE(NH3)xC12‘s) 1n
oleidh 4Ash o) <dal soda processoll 4 b 2NHu+ HaSp— (NHL )2 S 12
A st Bl avls A Akgslef g FeCly5+ (NH,),S9—FeSy+2NH,Cly 13
o} Mejd Aoz ols| wlg el Al%o] 7wl 2FeSe+ FeClaaFesSae+ Chag )
oz ov] Hrlrlx]s} vlol TR PR R =2
4 117: T]m}o o3 fidnal_asgio 4 MLLe ol e Wb (8), (1), (13), (14)9] k-2 s}
o TA sk o] gsbey Telo] uicloll wbi o z.-:%ol ﬂoi%(FeCl Yol ABAS A FhA] 7] = u)
By owe ool daslel £4slw o0, 110, L 2 &
SEov (112 432 ammoniates ¥AsE ukg

nejng odskbu gl g S-S of Fof 4

ol B4sks flgh = shube] gl stxol ok,

wpeha] B ol ol i Sui¥Eel 0|2 Aiglel 3
sH3e] Bguper o silugel 4y fudly =
ol 4 dslerse Pastde gt Ashdel o
£31H3-% Amdldort obge BokAE oz o

5t4 (FeS,, FeS)zh d#otmyel Fabge o
&3t 7ol 23 4 Qo
FeS,5+2NH,Clig— FeClysy+ 2N Hyg
+H,Si+ Sua (3)
P‘eS(s)+2NH4C1(3)_’F8C12(5)'+2NH3(§)’+‘ HzS(g) (4)

et make] ;Ly].zl‘} arabel eisjelm ko] whg .o
7lefs}7] ofedfng o] vRE& w5 NH,Clyol 7t
3rafslol NHyuet HClpE 5130 HClgetel 85t
Asp whS-sta NHypv =Rzl oz & ez
gl 5 FBULE chan 2e e
rol ¥ 4 gleh,

NH,Clksy—NH;u+HClg (5)
FESZ(S)‘*FES(S)+1/2 Sz(m (6)
FCS(S)+ ZHCI(K)“’FCCIZ(S)‘*‘ st(g) (7)

cefu} HClgttoll Slah fsiuigol st 79t
(78] %2 neig 4 ot oiskreirel Fohol
o8 NHypol EAlstol 48] 03434082 HClylol
og AxHes} vlmalod 2 WgINF W g

o2 "ogubgoln] 280~4007ColA Fejstal dojibe=
Aoz obe{A 2IrH12,13], °] ammoniates NH;7]
T Foll 4] ol abAs o Bof 2849l EA[14]324
1ol A Aghgg A & 4+ ok =22 (9)
o] uh5ollA 4=+ ammonium iron chloride®
Soll golslE Hyoluz ol SE WS gshe
ull o @ 7] z;}ﬁ;—g 745 Aol = AH3Hgol o)l

g alxx] ¢fow] o] 3l 400C HZofl4] o] 59
7bsslet, Eln (10), (12)uke-2
NH, % H,So 7|47} &:0she 2% 23] 7hs3t
v 4lAd o] Folx]& whEelzul o] wig-2 10T o3}
[15]8] 53] whe 25ol4] ol Folx|um 2 dslgtyu kol
a5l 300~400Ce 27 e ZEly] o e
Hog Atgsic),

=l

Fig. 12 4% (4), (5), (1), ()Y HFESol
gt $Z2x-8oliz] HaH16-18]5 250l utz} e}
W Holrh,

Fig, 114wl shspaiz odslelmye] ks
[(3), (4)]elA] FeS,3= ©F 600°C ol 4oll4] FeSE
412°C o Atoll i 7h7t cdgigtu ol ofsl dAslsle] H
Msd Aoz vehinh FeSel
HCltell 9t ad4si{nube (D] Aol Hoist

go) gyol 7H5EL & 4 ek, ol Fstuiol

ad3-50] Ao

2l 5]l HCl,ut A5l FeSY dshetmirol o3}
dashe FHurgel A49[(3), (9] 600C[(3)8}
S] E=3= 412C[ (4)ukg] olake] =7de] ohere 2%
3l 7sEe vepllw Helth,

w3 FeSel HClol 93 of4a3H (7)urg]ek FeCl,
o H,Sell 913t 3l (8)uk3]e §F abseo] A=

HWAHAK KONGHAK Vol. 26, No. 4, August 1988



380 Ay -

601 1

40t .

20F

A G° (Kcal/g mol)

—40r

60} .

200 500 600 700 800

Temp.(K)

Fig. 1. Standard free energy changes for the reac-
tions between iron sulfides and NH,Cl.
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. Quartz reactor

A : Absorption bottle R

B : Quartz boat S : Drying bottle (P205)
C : Condenser coil T, : Temperature controller
C;: Cold junction T, : Transformer

C, : Thermocouple P : Pyrometer

F : Flow meter P, : O3 removing bottle

F, : Tubular heater (pyrogallic acid)

G : Glass wool V . Valve

I : Innertube H, : Gas sampling hole

H : Drying bottle (H2SOy)

Fig. 2. Schematic flow diagram.
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Fig. 4. X-ray diffraction diagrams of the chlor-
inated iron sulfide at the various tempera-
tures.
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Fig. 6. Xray diffraction diagrams of the chlo-

rinated iron sulfide at the various reaction
time (Temp. 375°C).
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(quartz boat length: 9.2 cm, width:1.9 cm,

height: 0.8 cm).
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