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## 5270446321 : MAJOR CHEMICAL ENGINEERING

KEYWORDS: LANTHANIDE NITRATED/TRIBUTYL PHOSPHATE/ADSORPTION

PASSWORN THAMSATJAKUL: ADSORPTION OF LANTHAHIDE NITRATES
WITH COCONUT SHELL ACTIVATED CARBON ADSORBING TRIBUTYL-

PHOSPHATE. ADVISOR: ASSOC. PROF. DEACHA CHATSIRIWECH, Ph.D.,

115 pp.

Tri-n-butyl phosphate (TBP) was adsorbed on commercial activated
carbon, produced from coconut shell, at ambient temperature for 60 min. After drying the
activated carbon at 343 K for 60 min, it was used to adsorb lathanide nitrates in the solutions
with the concentration of 30 - 600 g/ at ambient temperature for 10-60 min. The
adsorbed amount of lanthanide nitrates was measured by desorbing lathanide nitrate with
0.05 M. nitric acid solution. In addition, re-using the desorbed activated carbon for adsorption
lathanide nitrates was investigated.

The activated carbon was able to adsorb TBP 640 mg/g. The adsorption of lathanide
nitrate on the activated carbon adsorbing TBP reached the equilibrium within 10 min. The
equilibrium adsorbed amount of lathanide nitrates was 65 mg/g. The equilibrium adsorbed
amount varied proportionally to the adsorbent to the solution ratio for the 50 - 500
g/L lanthanide nitrate solution, and to the solution concentrations for the adsorbent to the
solution ratio of the 100 g/L lanthanide nitrate solution. The activated carbon containing TBP
could be re-used to adsorb lathanide nitrate for at least 10 times without adding TBP. In
addition, the adsorption of lathanide nitrates reached its periodic steady-state after 5 cycles of

adsorption/desorption.
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REPO, (s)+ 3NaOH (aq) = RE(OH), (s)+ Na,PO, (aq) (1)
Th,(PO,), (s)+ 12NaOH (aq) ~ —2  3Th(OH), (s)+ 4Na,PO, (aq) .. (222)

2UO,HPO, (s)+ 8NaOH (aq) =2  Na,U,0, (s)+2Na,PO, (aq) + SH,0 .. (2-3)
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RE(OH), (s)+ 3HCI (aq) = RECI3 (ag) + 3H,0 (aq) ... (2-4)
Th(OH), (s) + 4HCI (aq) = ThCl, (aq) + 4H,0 (aq) .. (2-5)
2Na,U,0, (s)+ 16HCl (aq) = 4UCl, (aq) + 4NaCl (aq) + 8H, + 70, ... (2-6)
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ThCl, (aq) + 4NaOH (aq) = Th(OH), (s) + 4NaCl (aq) ... (2-7)

2UCl, (aq) + 8NaOH (aq) = NaU,0, (s) +6NaCl (aq)+ H,O + 3H, ...(2-8)
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RECI, (aq) + 3NaOH (aq) - RE(OH), (s) + 3NaCl (aq) ... (29
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