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by Magnetic Separation Method

O|Xl= - s+ - 8IS XY
olstfAtistn B4 sANSGT AR - TSI

1L.AE
FAFE AAFsts FAAM AMEHE FCC(Fluidized Catalytic Cracking, 5%l 3))3 A <
FCCHZnjE SHAYY gz Qs) 2 gy Fo] Zrtste F4d AUtk” FCC dxme Fa3%e

T

i o]l ddAH ez 2ok 3000~8000ppm) FEEY &5 AT ALY AT A EA
52 FA, HA 9 F53 vjyu] g 45os Uste wiyo]l A TIHA I o], FCC HE ol
o AEE FELS dFHok & F8% FAAelth FCC HEvlo] EEERE FFH=o & Fe, Ni, V

5 Bao %3 4Ed GE Pad A4S0 B4d AF AR AAE AAHolbn BRAL A
%aﬁ% AgsTh Y S W F5 B ABWe WA FPMPPol JEan Yt AFew
o] Wo] AEHE AYHWIE AA Fulsk wol Evhe wae] Qo MM gol 1 A

GG BUAN BUE Zhu A0S0 A4Y MEYE GTANE )88 T4 Bael BE &
ot we Zulg Pelsted ABEAE AR U4l RFo] MY YL zHen FojE AU
o Nag Uz AEH 7Y, AZE Z0) FILS 2F 5 AL A2D U 35 FBE 9E
F 93 gate Fu) B4R dYEz 3L 288E 5o A%E 9 4 AP

Wepd B A7oME WEuel 2 Fe Ni VE T4 Besey 4o ga 1Y, 52 80
0T2 A3 7Hae ¥, A8 AuEse) F%o va) nFastn 242 Lerl7Fo 9 A7E A3
2o

2. A8 2 Ay

21. N2 B4

Ago] A} g3 HFCC #ul= Rate earth”?} 0.8, NaxOx 0.25, AlOs= 335, 2211 Y-zeolite?} 654
wt%E FASL glen, 2WHL 280mY/goln BT YFL % 69m B S AAZ AYch
olajgt WZuls BO0TANA 1A A3A 7zl NES wlitsl A2 7R Ao A&t

22. A€ A3 g4

A=A 7iE Lab. scaled EF ™Y n7dl AHMEVZ zA7Fdd dxg uEfx
4TWx200L 2718 229 9%, 6.3WES AHEstdch A8 549 AL oA Fdsle nd %4
oty ¥ £E¥ 10g/minZ stA o, A3 wEYA AYPoME 47 500g9 AlgE Ad7] B3
o Y ¥ 3AY W 5000gauss, 6AY Wl 8000gauss, SAY W 12000gaussoll Al AA &t B3 of
Eg2y ZZe] ARE 77 200gs EHIete 23 Y Agd FdsA AAsHA

ZAZAE & Fe, V, Ni 4] glojA], Microwave digestion system(Milestone-1200, MEGA)& ©]
£3le] FHEZojE Fato] AAa) &9 en, ICP(Model Elan 5000, Perkinelmer Inc.)& o] &3te] A3}
dot. 23Uy B mMEIAHE ALE3te] H|AkE FCC d& ), 43l FCC #HAZ oo sl =2
Hel A]REe2] EDX(Link Pentafet 5373, Oxford Group)E &A% th.

- 258 -



23} APAEAG)M A gE Ag #HEuje vAbst FCC HAEwE 22 200gS AHE3A o™, &3
A7 2 uE’d2E o] &3l 12000gauss? 8AZ RAHAIZ F s gh

3a AHFAYAH Algd FAE7|E H-Typed Nd-Magnetic =% £ 8] 7](HMDS-38420, th &7t
a9 E)(Fig. D& =d9 A7]E ¥380x420Lolth Al&9] A @e 28m’/hr(dF 1.671F)01, F4 ¥
Bo Ao Axsgot IEYu(F-11B)E APz A7E 200Wx750LelReH, A28l A
2L AmP/hr(i 3 1671F)01dth A8 AE o] aAFE 12000gaussel 2, FY B4 e oF
WS Aeagnh. nlas ARE 1349 5000g¥ FAsHoH, AY AdErie =38 £xE 20~
S0rpme 2, o] % &£EE 40~T70g/minSE WEA|7IHA Agsiyot. Astd Age 134 1000g¥ F
atgdon 7l AE "AxE vjats Agd AdxAE 48y 5434 AAA.

3 2% % n#

31, 1% Ry AEHDY

Fig. 1= 489 FCC H&v u4s FCC H&vjol tiate] ~aa3x 2 wegdaz o 243

o A71 wak A Hed Fe Usd FoE 23N B Y2 AR Prh AYA
Wol o] . ok BulEaye W80 o ¥V WEoz ARdTh £, 45Y FCC AF

slmch ulabe} FCC &oiel 2% 4% dde %ol BEE ¥ & AN

100 ¢+ (b)

— T o
. —@— Sercen(non-magnetlc mlrll)‘
© @ Ball(non-msgaetic material)

\—0—\ en(non-magn; llmnlll)
lal) |

. C Ba ll(n n-mugne

i
. —e— Ballimugoretic m © —w— Ballimagnetic material) ’
\? | =7 Sereen(non-mugne etic muterial) | ! o =9 Sereen(mugnetic materis ')
S S i I - ‘
bogl -} T 60 - |
& . ) s \
® : @ -z
o —_—v o e —— i
< e 3 -
A 40 > A 40 - >
- -~ i
- -
-
- 1
20 20 -
o - - TV T Ty L ° e ey = YT T T T o
0 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000
Magnetic Field Strength (Gauss) Magnetic Field Strength(Gauss)

Fig. 1. Change in the magnetic separation efficiencies of oxidized FCC (a) and non-oxidized FCC catalysts (b)
according to the magnetic field strength for different matrixes.
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Table 1. Results of magnetic separation under various conditions.
(Unit: mg/g)

Sample Matrix Gauss Magnetism V. Fe Ni
5000 A 33.405 25.829 35.569
B 35.756 23.329 33935
Screen 8000 A 34.205 24751 36.287
matrix B 31.676 21.150 35.964
) A 29,285 22.726 43.288
waiilcd‘“::‘é c 12000 B 31.790 203815 34434
A 30271 21482 38219
Catalyst 5000 B 20239 19696 29,029
. A 28630 19.860 29586
Ball matrix 8000 B 29.477 19634 29.860
A 27.988 18.922 30.003
12000 B 29,258 19562 29,348
=000 A 30927 23.384 32.701
B 26.467 17.090 24,505
Screen 2000 A 26,658 20.035 27.401
matrix B 24655 15.773 22.011
12000 A 28098 20.225 29.680
Wasted FCC B 24922 15.971 23.064
B 24.895 15.818 21.498
} A 26.864 17.702 25.640
Ball matrix 8000 B 26,674 17.086 23388
A 27.549 17.986 26.264
12000 B 25113 16.170 22626
Sample Calcined Wasted FCC Catalvst 32.942 21521 29.997
Wasted FCC Catalvst 30.235 19.680 28.188

(A: Magnetic, B: Non-magnetic)
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Fig. 2. EDX analysis of V, Fe and Ni after magnetic separation for oxidized FCC catalyst.
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Fig. 3. EDX analysis of V, Fe and Ni after magnetic separation for non-oxidized FCC catalyst.
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Table 2. Results of magnetic separation under 12000gauss.

ample Wasted FCC Catalyst Calcined Wasted FCC Catalyst
Terms Sample No. (%) Sample No. (%)
1 -1(First separation) 425 |M-1(First separation) 3.15
I -2(Second separation) 3.35 M-2(Second separation) 3.20
Screen matrix I -3(Third separation) 3.30 M-3(Third separation) 2.85
I -4(Fourth separation) 255 |MM-4(Fourth separation) 2.61
1 -5(Fifth separation) 2.40 |M-5(Fifth separation) 2.35
1 -6(Rest) 8395 |IM-6(Rest) 85.85
1I -1(First separation) 510 |IV-1(First separation) 5.60
1 -2(Second separation) 510 |IV-2(Second separation) 4.25
Ball metrix I -3(Third separation) 380 |IV-3(Third separation) 4.85
I -4(Fourth separation) 6.90 IV-4(Fourth separation) 4.35
1 -5(Fifth separation) 450 {IV-5(Fifth separation) 5.05
11 -6(Rest) 7460 IIV-6(Rest) 75.90
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