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Study on the Synchronous Recycling of EAF Dust and Waste PVC
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Abstract

PVC(polyvinyl chloride) powder were mixed with EAF(Electric Arc Furnace) dust and made as pellets. In order to recover
the hydrochloride emitted from pyrolysis of PVC and the valuable metals in dust through making chlorides, pellets were roasted
at 300°C and investigated about the generation of chlorides. Two dust samples were collected at I steel making Co. and P
Cocalled T dust and P dust respectively), which were mainly composed of zincite and franklinite. It was confirmed that about
50% of Zn in I dust and 48% of Zn in P dust compose zincite. The emission of HCI gas was completed in 15 min at 300°C
and the HC] mostly reacted with dust and made chlorides under 20% PVC mixed ratio. Because the reaction of HCI with zincite
was faster than with franklinit, when generation and volatilization of ferric chloride is not allowed, the equivalent PVC powder
mixed ratio in pellet depended on the amount of zincite in dust.
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Table 1. Composition of the dusts. (Unit : wt%)
Zn Fe Pb Cu Cd Al Ca Mg Na K Ci
I dust 22.0 22.7 4.16 0.25 0.06 0.67 2.31 1.62 2.31 434 6.0
P dust 15.5 399 0.67 0.13 0.02 0.16 4.74 1.56 0.68 0.93 1.1
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Fig, 1. XRD patterns of the E.A.F. dust.(Cu Ko).
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Fig. 2. Particle size distribution of the E.AF. dust.
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Fig. 3. SEM photographs of 1 dust.
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Table 2. Composition of the washed dusts.

(Unit : wt%)

Zn Fe Pb Cu Cd Al Ca Mg Na K Cl
Washed I dust | 29.1 26.7 5.11 0.30 0.03 0.83 221 1.84 0.52 0.55 0.55
Washed P dust | 17.0 442 0.63 0.15 0.02 0.18 3.54 1.77 0.27 0.20 0.15
I | : Franklinite or Magnetite
m: Zincite (ZnO)
u: Quartz
Py
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Fig. 5. XRD patterns of washed dust.(Cu K.
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Fig. 4. SEM photographs of P dust.
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Fig. 6. SEM photographs of washed dust.
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Fig. 9. SEM photograph of PVC powder.
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Fig. 10. TG-DTA analysis of the PVC powder(Heating rate
of 10°C/min, Ar and air atmosphere).
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Table 3. Density of the pellet as the pressure and the mixing ratio of PVC powder, and weight loss of the pellet by roasting at
300°C for 1 hour at Ar atmosphere(Density : g/cm®, Weight loss : wt%).

PVC-10 % PVC-20% PVC-30%
Pressure(kgf/cm?)
Density Weight loss Density Weight loss Density Weight loss

50 2.094 2.96 1.791 5.02 1.524 8.56

100 2.259 3.01 1.924 5.07 1.655 8.73
I dust

150 2.324 3.02 2.006 498 1.76 8.71

200 2.38 2.99 2.068 5.02 1.812 849

150 2.097 4.86 1.902 6.98 1.574 11.33
P dust

200 2.229 4.76 1.945 7.06 1.713 11.11
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wizbA] 247] Fig. 139 gl ¢ 20%2] PVCE
Tl zincieZ EASE ol UlHEo] H&H
RoZ B F A, 30%04 2 oo w HEE 4
F 9%2) o}L franklinite2H-EH FZEEoj Ao
g2 4 9t

olg1dt F4JL Fig. 1501 Uehd dd=E whg-E9)
AfollyR] wislzRe A9d 5 ot & ATt

whg-9] AFAAA 7t 7 @ ZES 9, JEEE
D, ), ©)°I™, o1Fol zincite(d (6))7} W23l o}
HAol ggEo] WA AcE datEtt I o frank-
linte7} WHg-3te] ofdx} He] HsbEo] A= of =
A hemitite”} =T A= & 4 )

(1) FeyOs3+6HCly=2FeCly 1 +3H,0

(2) ZnFe)Oyy+8HCl y=ZnCly y+2FeCly 1 o +4H,0p)

(3) MgO5)*+2HCl=MgCly+H,0y

(4) Fe3Oyyt2HCl g =FeClyy+FeyOs+HyOy

(5) ZnFe;Oy5y+2HCl=ZnClyg, +Fe; 05+ Hy O

(6) ZnOg+2HClg=ZnCly  +H,0y

(7) CdO g +2HCl(=CdCly,+H,0,

(8) CaOgy+2HCly=CaCly+H,0(,

(9) PbO g+ 2HClyy=PbCly+H,0

Fig. 162 437] Fig. 139] AgoA niFo Ao
RSt HEE 949 g Pvee EREe] wuh
yepd Zejzoeld, o] 8188 B2l shEse} odd d
29 pVCel SREE G40 FHogRY T3
Rolth, 432 By 10%9] EdHe Ao 2E
A&7} dElof] ARG ot 1 dustol e 30%2] £
ol 753%2] FaTF HEHUSH P dustlA =
20%2t 30%2] EFIA 22 85.1%, 68.9%2) H4
7 A&HAUE ol PVCIM WEE 98t 3
I vhgEkA] efa "3le] R HEd 4% et
F2 dglo] 7138l AR o2 e AEA &
Zog B 4 u) AAZ mj2g e BAME
AANE BW 1 dusts 10%, 20%4E Hol AL 7]
glslA] @gkon} 30%2] PVCER el ok 14%9] 3
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Fig. 16. Dissolved chloride from the roasted pellet as the
mixed PVC ratio.
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2 gileas 98-S A3 Adsrle olg$u,
Futd "o AREE FAE AlAMEE PVCA 2AE
B3 2TkAE 20%9) PVCEG ST AL Aol

=3
2R BRI 2 & Uk

A7) BRe) B4E oA zincite2 EA| ke
L

2 1 dustd} P dust7b 742 50%, 48%%1 Ao
et PVCllA E3lE F8krdirt BF zincited}
W3-l 7HYSIE S W] zincied] ofdg BF &
Slojddoz ey s FoF pvcy EFRS A4
A 1 dustZt ¢F 20.5%°13 P dust/} 2F 13.9%°]t}.
wba 1 dustol|A 20%9] PVCESE7LA], 8] P
dustoli ] 10%2] EFHH7IKE zinciteZ} F3kried A
A wkgate] dalolAe FASL 1 dustd] 30%9H P
dust®) 20, 30%°04 zincite} W32 G Glea
7} franklinite$} wFg-3=t], olu AAE F3kA DL
H|5Ho] - wolA Ziggitiy & 4 9o} 3=
2 gsidel rgste A& 94 &S Agol HEg
PVCe} B79 £ DS zincited] ol Wk 2AR

oz & 4 Aok

= 23 2k

1. #79 F FAFEL franklinite(ZnFe,0,)?} mag-
netite(Fe;0,), zincite(Zn0)°132, YAF= FHol™ median
sizee= I dustZ} 1.07 um, P dust} 1.14 ume]th. I dust
o) A FEHEL FIFEE EASA sylvie(KC)H<}H
halite(NaCl)®] Z%4jo] &=t

2. 7429 ol 1018 BAS By ofgate

2 H&s19S wol, 0.1 mole/Lo)ske] AARsTA |
dust= 7PEES] AR gl oF 85%7F HEHUT P
dust= °F 90%&] FR=Bt oF 729%9] Po] A&
323l 1 dustét P dust®] oFAFolA zhzh oF 50%<)
48%2] o}¥o] zinciteE FAISIA Qe Ao Yehgt)

3. 300°CelA 15%0l/de] 7182 pPVCEYe RE
Qa7 HEENeH BEE FilgEisE 20%] PVC
TFA A Aol B vheEle] dEES §
st delridle] W2 zincite?] WHSEE
franklinite 2 0} 2R WA RSl o] %9] e H3}
227} franklinite$} WHSSIEE A3l o] A
e pvCe] TS zincite2] %ol F$-HT}
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