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Removal of non-basic nitrogen
in model oil with functionalized acidic ionic liquid
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Abstract: A series of functionalized acidic ionic liquids (ILs) were synthesized and used to remove non-basic
nitrogen (indole) in model oil. The results indicate that the anions have a significant impact on the denitrification
efficiency; the denitrification rate of the ionic liquids with various anions increases with their acidity, i.e. it
follows the order of HSO, > CF,COO> H,PO, > CH,COO". The effects of IL/oil ratio, IL/H,O ratio,
settlement time, reaction temperature and time on the denitrification efficiency of (CH,CH, ), N (CH, ),SO,H
HSO, were well considered. The results showed that 99.12% indole nitrogen in the oil can be removed with
(CH,CH, ) ,;N(CH, ),SO,HHSO, under the optimum condition; furthermore, the IL exhibits high stability and

its denitrification activity remains almost unchanged even after being reused for six times.
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Table 1 N-removal efficiency of different agent
Agent n /% pH value (0.01 mol - L)
H,SO, 100. 00 1.70
H,PO, 12.23 2.15
CF,COOH 68.63 1.90
CH,COOH 5.65 3.31
(CH,CH, ),N(CH,),SO,HHSO, 92.62 1.88
(CH,CH, );N(CH,),SO,HH, PO, 34.30 2.83
(CH,CH, );N(CH, ),SO,HCF,CO0O 60.42 2.67
(CH,CH, ),N(CH,),SO,HCH,COO 27.45 3.19
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Figure 1 N-removal efficiency
of different mass ration of IL/oil
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Figure 2 N-removal efficiency of different temperature
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Figure 3 N-removal efficiency of different time
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of different mass ration of IL/water
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Figure 5 N-removal efficiency of different settlement time
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Table 2 N-removal efficiency of different reused times ( CH,CH, ),N ( CH, ),SO,HHSO,. CH,CH, ),N
Reused time 1 2 3 4 5 6 (CH, ),SO,HH, PO, , (CH,CH, ),N ( CH, );SO,HCH,COO
10/ % 99.12 99.10 97.99 98.47 94.35 94.10 (CH3CH2)3N(CH2)3SO3HCF3COO,#FH33$§M?EE

Transmittance /%

a:

i A AR S0 (IR ) il Bk , 235 2R e B, 1 o B 5 1

A TR B S T A X S| e B9 5 BR R I P HSO, >

CF,COO >H, PO, >CH,COO", 1yt I B - I {4 iR 1k ik

SR, ) ] PR 5 R RS, 2D AR T T A

(CH,CH,);N(CH, ),SO,HHSO, & T.25, 7E5

<% THEE 15 GRKEE 10 SBR[ 1.5 h s hz i

b 20 C Ik 2 h %14 F, (CH,CH, )N (CH, ),SO,HHSO,

X S| RASEAEL I o 19 0 B3l 99. 12% , HL B 1 A4

2o AL RS AT A S IR ] AR TR SR 5 6

4000 3500 3000 2500 2000 1500 1000 500 WA I EARE AR E R MM m R,

Wavenumber o /cm’ (CH,CH, ),N(CH, ),SO,HHSO, £k ] [al 1, # kb

Bl 6 [ R B TR £ A HABBRIRZE 7 IRAA 1B T WA A S AN AT B, B
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