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Characteristic Evaluation of SCR catalyst using Aluminum dross
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Abstract Aluminum dross is formation at the surface of the molten metal as the latter reacts with the furnace
atmosphere and it was an unavoidable by-product of the aluminum production process. However aluminum dross was
usually landfilled or disposed without treatment, causing much environmental damage. The purpose of this study is
to investigate the possibility of ceramic catalyst support using recycled Al dross. The recycled Al dross was made
into SCR catalyst by mixing with WOs, V,0s and TiO,. The V20s-WO3/TiO,-Al,O3; SCR catalyst was observed with
XRF, XRD and BET. V,0s-WO3/TiO,-AlL,O3 SCR strength was measured by Universal Testing Machine(UTM). As
the added ALOs, streagth is increased. And the NOx removal activity was observed by MR(Micro-Reactor). The
temperatures ranging from 350°C and 400C, V,0s-WO;/TiO,-ALO; SCR catalyst De-NOx performance result of
showed excellent activity over 90% at application condition.
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[Table 1] Chemical composition of the Al dross
Chem. Comp| Al |Cl | Sr | K ([Ba|Si |Ti| S | F
Average(%) [22.4|33.8(17.8(16.6| 4.9 | 3.0 | 0.8 |0.42|0.24

a

Under Siz

| Al dross |—>| Distribution |—>

l Over Size

|Dross |<—| Dissolution |

¥
Aluminum |

Diffusion

Filtrate

Hydrolysis
V' seed =HNO;

i

Dry

[Fig. 11 Flow chart of al dross for recovery of AI(OH)s
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[Fig. 2] Flow chart of the procedures of V,0s-WOs/
TiO»-Al,03 SCR catalyst

[Table 2] Chemical content of the Al(OH)3(%)
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[Table 3] Chemical composition of the Al(OH);

Chem. Comp |Al(%)|Na(%)|Si(%) Trace(ppm)
Prepared
AI(OH)s 90.6 | 2.24 | 6.67 K, Fe, Ca, Mn
v ¥ AlOH),
B v
z v
s JJ\J . v
£ (b)
M (@)

20 30 40 50 60 70 80
2 Theta (degree)

[Fig. 3] XRD Pattern (a) Prepared Al(OH);
(b) Commercial AI(OH)3
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[Fig. 4] SCR XRD Patten vs. Al,O; content
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[Fig. 5] SCR XRD Patten vs. 700°C Reaction

[Table 4] Chemical composition of the V,0s-WO;/TiO,
-Al,03 SCR sample(%)

Chem. Comp | AIOH); | _TiO, V,0s WO,
Type 1 0.13 72.62 0.56 4.13
Type 2 447 67.52 0.58 3.82
Type 3 9.72 66.05 0.56 3.86
Type 4 14.27 62.80 0.54 3.61
Type 5 17.26 60.62 0.61 3.42

[Table 5] Specific surface Area, Pore volume, Pore
Radius, analyzed by BET

Chem. Comp Specific st;rface Pore volume | Pore Radius
Area [m’/g] [cc/g] Dr(r)[A]
Type 1 58.22 0.109 96.26
Type 2 60.08 0.214 92.98
Type 3 72.09 0.215 19.43
Type 4 83.27 0.229 19.13
Type 5 103.12 0.302 17.16
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[Fig. 6] Effect of reaction temperature on the De-NOx
efficiency
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