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Utilization of Bioleaching Residue of Refinery Waste Catalyst for Building Materials
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Abstract: The buiding material utilization of bioleaching residue of spent catalyst is a disposal method for its reduction and resource
utilization. The leaching residue after bioleaching of waste catalyst was washed and mixed with cement according to different mass
ratios for curing, and the physical properties and leaching toxicity of cement products were tested. The results show that the leaching
residue contains 91.5% (mass fraction) Al,O;. When 5.0% (mass fraction) leaching residue was added, the early strength of the ce-
ment matrix was higher. Compared with the control group, the flexural and compressive strength increased by 20.4% and 40.4%, re-
spectively. The addition of leaching residue not only promotes the formation of hydration products, but also improves the compact-
ness of hydration product matrix. In the leaching toxicity test, the concentration of heavy metals Mo and Ba in the leaching solution
were far lower than the national standard limit, and Ni, Cu, Zn, Cr, Cd, As and other metals were even not detected. Therefore, it is
feasible and effective to use the waste catalyst bioleaching leaching residue as a cement admixture for building materials.
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Table 1

Method of improved BCR continuous extraction

Tk

PR EE 1.00 g A SZS0RE R, A 40 mL ¥R 4 1.0 mol-L. ™" YRS RV, 9% 5 v 8% % 16 h, 485 F e 3 DAL
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Table 2 Experimental ratio

Fdh R Wi /g Wik /g

P> BAE/ % 2 IKe 7K FrifEss 2 IKe K
A0 0 0 450.00 225 1350 0 100.00 50
Al 0.5 2.25 447.75 225 1350 0.50 99.50 50
A2 1.0 4.50 445.50 225 1350 1.00 99.00 50
A3 1.5 6.75 443.25 225 1350 1.50 98.50 50
Ad 2.0 9.00 441.00 225 1350 2.00 98.00 50
A5 5.0 22.50 427.50 225 1350 5.00 95.00 50
A6 10.0 45.00 405.00 225 1350 10.00 90.00 50
A7 15.0 67.50 382.50 225 1350 15.00 85.00 50
A8 20.0 90.00 360.00 225 1350 20.00 80.00 50
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Table 3 XRF analysis of cement, waste catalyst and leaching

residue
Akt KR AR AL B
ALO, 7.3% 73.1% 91.5%
SiO, 21.7% 0.6% 0.8%
CaO 59.7% 0.07% 0.1%
Fe,0, 3.93% 0.07% 0.3%
SO, 3.9% 11.5% 1.4%
As,0, N.D. 0.3% 0.2%
Na,0 0.3% 0.05% N.D.
K,0 0.9% 0.01% N.D.
Co,0; N.D. 3.1% 0.7%
MoO, N.D. 11.2% 3.9%
NiO N.D. 0.02% N.D.
CuO N.D. 0.01% N.D.
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Fig. 1 The occurrence forms of Co and Mo in the original sample and leaching residue
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Fig. 2 Changes in flexural strength (left) and compressive strength (right) of samples at different ages
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at different curing periods
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Fig.4 XRD patterns of samples of different curing periods
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Table 4 Results of toxicity leaching test

A BRI A ESE S/ (mgel ) ik
&/ A0 Al A2 A3 A4 A5 A6 A7 A8 FYH

Ni N.D. N.D. ND. N.D. N.D. N.D. N.D. N.D. ND. 5
Cu N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 100
Zn N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 100
Cr N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 5
Cd N.D. ND. N.D. N.D. ND. NND. N.D. ND. ND. 1
As N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 5
Pb N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 15
Hg N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.1
Co N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. ND. —
Mo N.D. 0.05 0.09 0.12 0.26 0.35 0.85 1.18 1.35 —

Ba 240 1.55 1.29 1.36 1.19 1.06 0.83 0.65 0.51 100

HN.D RN A Y, — R [ FARECE K5 A HE bR )
(GB 8978—1996 ) H1 A51) th & F1EH (1) HE il FRAE

BUE SR B4 4R 5 7 20.4% M 404% ., dEZE K
KB I R R KA AR A B v X T
Pr PR o B 4R R A AR . XRD 44T
W e T, W2 5k AR KB B A R TR
15 B (TR B, I L 3R B 5 T 0 E K il K Ak e
B] 2 4, A A 3R 19 1 30008 5 1 . SEM
Sy BT SNE B R AU BE T KA =)
() A= R, T L3R R T K AR R R Y B
2 B PR 0 4 R SR B U A Ak ) A
BRI KA S A HE A 5 48
Y. PR, K R A R R A 1 1 R AR
KU R HE AT A AR & T AT B AL .
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