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Abstract — Activated carbon SCR(CSCR) catalyst that is used to remove NO; in exhaust gas including boron dis-
charged from the production process of liquid crystal display(LCD) shows deactivation when boron is deposited to block
the pores within the catalyst or to cover its active sites. The spent carbon catalyst is regenerated by washing with various
surfactants, drying and calcination. For comparison of the physical and chemical properties before and after the regen-
eration with the variables, type of surfactants and calcination condition, element analysis by ICP, N, adsorption were
conducted. DeNO, in SCR with NH; was carried out in a fixed bed reactor at 120 °C. The activated carbon catalyst
regenerated through washing with a non-ionic surfactant in H,O at 90 °C and calcination under N, gas at 550 °C shows
similar level of surface area and NO, removal efficiency with those of fresh catalyst.
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Table 1. Effect of aqueous solution temperature on B removal and surface area
Catalysts Washing temperature (°C) Calcination Amount of B (%) B removal (%) BET surface area (m?/g)
Fresh - - 0.069 - 409
Spent - - 5.47 - 17
60 - 1.73 68.3 221
60 400 °C in air 1.87 65.3 437
70 - 1.53 72.0 448
Regenerated 70 400 °C in air 1.90 65.3 454
80 - 1.57 71.2 216
80 400 °C in air 1.56 71.5 445
90 - 1.14 79.2 374
90 400 °C in air 1.45 73.4 451
2 Aol AREel s ARBNE gl A4, A% W 2 70,80 2 90°ColA] ZH2} 13, 18, 23 2 30 g/100 ml H,00]H o]

Joz FYEIGILE. o] FollA Al #gellA ] e =0 I
& A ESITE ekl A7 HF ] Aol mixl= P
S Akl Qato] 800 LEES 60, 70, 80 2 90 °CE 1178k
3087 AsIsiTh Al 50 B S0 B4B)2 w59
BET W%] 4 NO HgH&o] vx|= J3S AT Table 13
Fig. 1614 ®50], 90 °C2] &ellA A 2]dt Full the 250 1]
3l w2 S YRSl om, A5 4 oy] oF 73%°] &

3E& HoFSlnk. #5017} 8.7%2] 2442 1Rl ol ulal Bk
$F 2 S7HE YRSt 53] Azt sk Al vig), kR
238 797} BET W &o] F7] Z7lsolct. A%g AFOIA] B2
© ARk o7 AksHeA B,07F st o] AV ARl R 2R
AHH,BO,) AJENZ SAISIT} Q2 EFARS] Bo th:f} | 60,
60
50 |
S
T 40+ i
il
7
2 30}
c
Q
&)
o 20F
P4
10 |
0

Fresh Spent A B C D

Fig. 1. NO conversion of the catalysts regenerated in aqueous solu-
tion at a temperature of (A: 60 °C, B: 70 °C, C: 80 °C, D: 90 °C)
and calcined at 350 °C in air. (DeNO, condition: NO: 1000 ppm,
NH;: 1000 ppm, O,: 5 vol%, W/F: 5 g'min/L, temp.: 120 °C,
press.: 1 atm).

Table 2. Regeneration under high pressure
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Fig. 2. Effect of aqueous solution temperature under 20 atm on B
removal and NO conversion. (DeNO, condition: NO: 1000 ppm,
NH;: 1000 ppm, O,: 5vol%, W/F: 5 g:min/L, temp.: 120 °C,

press.: 1 atm.

Catalysts ~ Washing temperature(°C) ~ Washing pressure(atm) Amount of B(%) B removal(%) BET surface area(m?/g) NO conversion(%)
Fresh - - 0.069 - 409 55.9
Spent - - 5.47 - 17 8.7
60 20 2.48 54.7 278 13.2
80 20 1.93 64.8 384 254
100 20 1.81 66.8 391 25.6
Regenerated
140 20 1.24 774 451 40.9
140 10 1.25 77.1 446 40.2
140 5 1.58 71.1 478 354

drying: 100 °C, 10 hr, calcination: 400 °C, 4 hr, air DeNO, condition: NO: 1,000 ppm, NH;:1000 ppm, O,: 5 vol%, W/F: 5 g'min/L, temp.: 120 °C, press.: 1 atm
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Table 3. Effect of vacuum treatment on B removal and surface area
Amount of B B

NO conversion

Catalysts Vacuum (%) removal (%) (%)
Fresh - 0.069 - 559
Spent - 5.47 - 8.7
Regenerated - 1.90 65.3 23.6
30 torr, 10 min 1.64 70.1 33.7

Washing temperature: 70 °C, drying: 100 °C, 10 hr, calcination: 400 °C, 4
hr, air DeNO, condition: NO: 1,000 ppm, NH;: 1,000 ppm, O,: 5 vol%, W/
F: 5 g'min/L, temp.: 120 °C, press.: 1 atm
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Table 4. Effect of surfactant on B removal and surface area

A7
40 g—
€ —e— AF-30ST
> «O- DISPERSANT
£ -—%-- NP5
= __ —-a—- NP6
B 20| Sa_ T NP
2 \ Al
8 S Ne
g \\‘\\.'\'\A———__h_____
»mn 10 + T —
0 1 Il Il 1
0.0 0.2 0.4 0.6 0.8 1.0

Surfactant concentration (wt%)

Fig. 3. Surface tension with surfactant concentration.
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Catalysts Surfactant Amount of B(%) B removal(%) BET(m?%g) NO conversion(%)
Fresh - 0.069 - 409 55.9
Spent - 5.47 - 17 8.7
- 1.45 73.4 451 40.8
Regenerated
DEFOAMER 0.95 82.6 497 44.6

Washing temperature: 90 °C drying: 100 °C, 10 hr, calcination: 400 °C, 4 hr, air DeNO, condition: NO: 1,000 ppm, NH;: 1,000 ppm, O,: 5 vol%, W/F:5

g'min/L, temp.: 120 °C, press.: 1 atm
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Fig. 4. Effect of surfactant on B removal and NO conversion (A:
DEFOAMER, B: NP-5, C: NP-6, D: NP-8) (DeNO, condition:
NO: 1000 ppm, NH;: 1000 ppm, O,: 5 vol%, W/F: 5 g'min/
L, temp.: 120 °C, press.: 1 atm).
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Fig. 5. Effect of calcination temperature on BET surface area and
NO conversion (DeNO, condition: NO: 1000 ppm, NH;: 1000
ppm, O,: 5vol%, W/F: 5 g'min/L, temp.: 120 °C, press.: 1 atm).
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Fig. 6. Effect of calcination time on BET surface areal and NO con-
version (DeNO, condition: NO: 1000 ppm, NH;: 1000 ppm,
0,: 5 vol%, W/F: 5 g'min/L, temp.: 120 °C, press.: 1 atm).
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