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(57) Abstract: The present invention relates to an alkali-based metal-treated activated carbon material for an automotive filter, and
a preparation method therefor. The present invention relates to a method for preparing an alkali-based metal-treated activated carbon
material for an automotive filter, comprising the steps of: preparing a mixture solution by dissolving activated carbon and an alkali metal
precursor or an alkaline earth metal precursor in distilled water; preparing a first stirred solution by stirring the mixture solution at room
temperature; adding an acid catalyst to the first stirred solution; preparing a second stirred solution by stirring the acid catalyst-added first
stirred solution at room temperature; and preparing alkali metal oxide-activated carbon or alkaline earth metal oxide-activated carbon
by filtering the second stirred solution, and then drying the same. According to the present invention, the alkali-based metal-treated

I

2,
&



WO 2018/110852 A1 ||} /0000 T AR

PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) AAF (Fxo ZAV) gl Sk 758 e 79 9
W) Aale] B35 9319d): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), S-8FAl o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
¥ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

.

—  TAFALE A S} A (FF A21F3))

activated carbon material for an automotive filter, having been prepared at a room temperature condition and through a process of

adding an acid catalyst, has an effect of enabling the adsorption amount of carbon dioxide to be increased over that of a conventional
activated carbon material.
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5} 7+ F (Potassium hydride), <4F&} 7 (Potassium hydroxide),

1
A+ 3} = (Potassium dioxide), 24 {HiHZF (Potassium permanganate),
F (Potassium carbonate), ¥+ 4 ZHg (Potassium bicarbonate),
F (Potassium chloride), ©}°] & 3} ZH & (Potassium iodide),

=7 2 = 3175 (Potassium fluoride),

F 4 (Potassium cyanide), A $F4FZH (Potassium cyanate),

L e D

7+ (Potassium bromide), & 5%

[0
s
m\l

o

Lo
o

JHHZEE (Potassium thiocyanate), 2 AHZ-F (Potassium nitrate),

H (Potassium nitrite), 3+ ZH5 (Potassium sulfate),

o

T VA P (o < = AN A )
o o

O .
N

o

RO )

F (Potassium bisulfate), ©} &4+ F (Potassium sulfite),
—

)

Q14FZ-F (Potassium hexafluorophosphate),

N

A 21 A (Potassium phosphate tribasic), 144 ZHF (Dibasic

potassium phosphate), $14F0] 5= 4= 7 (Potassium dihydrogen phosphate),
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% A5 ZHE (Potassium dichromate), =15 AFHZHE (Potassium chromate),
B F54HZ5 (Potassium bromate), W 5 AFo| = ZH5-(Potassium methoxide),
of| & Alo] = ZHE (Potassium ethoxide), ©F4l| EAFZHF (Potassium acetate),

o

el Mol 2 o} A B o] E (Potassium thioacetate), 35 42 F (Potassium
formate), 2 2 =AFZHE (Potassium iodate), 2} 2 @ = A5 (Potassium
periodate), 3 A~4HZF (Potassium chlorate), 2} %3 A~AHZHF (Potassium
perchlorate), 2 =2~ 8154 ZHF-(Potassium borohydride) & 2 o] 5o %]
oA el o = sty AL 5 0= sk, S A FEo] Aed
A& 2F A FE g A EA A A 2.

grael AR 1ol Aol A,
A7 Y EE ATA
A AFilE (Barium nitrate), <=4 8}HHE (Barium hydroxide), $3 3} W& (Barium
chloride), 33}8} (Barium sulfide), 34115 (Barium sulfate),
EH2FH)F (Barium carbonate), ©FA] E 4G (Barium acetate),
A+ 3} vulF (Barium oxide), #H4F8} U5 (Barium peroxide),
Q Q = 3}H|l-E(Barium iodide), & F 2 = 3}H|-E(Barium fluoride),
B F 3}v}F(Barium bromide), ¥ 4415 (Barium perchlorate),
A 52HHHE (barium chromate), ©F& AHH)1-E (Barium ferrite),
W {HAH8HE (Barium manganate), $14HH}E (barium phosphate),
B} A 2 7 Y| o] E (Barium zirconate), B} 0} 0] 43 & £ AL o] = (Barium
isopropoxide), HHg A ©] 2.4 5| o] E (Barium thiosulfate), W5 (1I)
oA &l o} M| & ] o] E (Barium(II) acetylacetonate hydrate),
2 @ EAulE 485 (Barium iodate monohydrate), HHg
| E} 3£ 22 7| o] E (Barium metaphosphate), ©] &4 714 €14F1}5(dibasic barium
phosphate), ¥} ©] 2 A| 9H:Hi}F (Barium thiocyanate hydrate),
2} 2 @ = 4FulE(Barium periodate), & 2-f| & A2 HaE(Barium
2-cthylhexanoate) 2.2 o] Fo] 7 ol A A El ¥ o] - sl A&
SR 0= s, e A o] HelE AbEA i e 8 24w A
A A=

7473 7] A7 100 JoJA,
A7 dZE 54 ATA B Y EvS ATAE
0.025 WA 3 M(mol/6)®] "5 %:%1 A& 54 0 & &=, &z 7 F40]
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A7) 2389 E FHl sk A
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[5=7]
Unknown Specimen

Path :EpmaData Project: 161006/0002 0002_0000
Posltlon No: 2 Comment:

stage : X= 11.6588 Y= -28.0919 7= 13.7080

Acc. Voltage : 15.0 (kV) Probe Dia.:20 Scan : On Mag: 10
Dated on Oct 06 18:01 2016

WDSonly No. of accumulation : 1

Curr.(A):5.028E-008

Element Crystal Peak(mm) BG—{(mm) BG+(mm) Net(cps) Bg—(cps) Bg+(cps)
K—raw (%)

1C LDE2H 1 123.500 35.200 39.300 160198.0 1977.6 466.9 69.870
20 LDE1 2 109.700 5.100 29.300 578.3 120.0 0.0 1.010

3 Na TAPH 1 129.400 1.350 2.000 238.8 26.6 13.4 0.173

48 PETH 5 172.150 4.000 0.300 140.0 0.0 0.0 0.157

5CI PETH 5 151,300 3.850 3.400 136.9 6.6 0.0 0.122

6 K PETH 4 119.750 2.050 3.850 8377.2 26.6 6.6 5.303

7 Ca PETH 5 107.400 3.400 0.600 225.7 40.0 33.4 0.138

ZAF Metal

Element Mass(%) Atom(%) K(%) ZAF

C  86.114 92.1809 69.870 1.1291 100 [

O  6.658 5.3497 1.010 6.0395 ]

Na  0.329 0.1836 0.173 1.7342

s 0.184 0.0741 0.157 1.0757 50 [ AMass (%)
Cl 0.147 0.0534 0.122 1.1075 0 Atom(%)
K 6.401 2.1047 5.303 1.1059 o il -

Ca 0.167 0.0536 0.138 1.1060 C O NasS Ol Kca

Total 100.000 100.0000 76.774 Norm.F=1.092
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5=8]
Unknown Specimen

Path :EpmaData Project: 161006/0002 0010_0000
Posltlon No: 10 Comment:

stage : X= —-7.0580 Y= -32.8116 Z= 13.9445

Acc. Voltage : 15.0 (kV) Probe Dia.:20 Scan : On Mag: 10
Dated on Oct 06 19:03 2016

WDSonly No. of accumulation : 1

Curr.(A):5.030E-008

Element Crystal Peak(mm) BG—(mm) BG+{mm) Net(cps) Bg—{(cps) Bg+{(cps)
K—raw(%)

1C LDEZH 1 123.300 34.400 38.600 135265.3 1716.5 497.0 58.972
20 LDET 2 109.100 5.000 32.400 902.4 183.3 0.0 1.575

338 PETH 4 171.800 2.350 0.600 200.0 0.0 0.0 0.204

4 CaPETH 4 107.100 1.750 1.800 416.7 53.4 33.4 0.248

5BallFH 4 192.900 3.150 2.650 1442.3 0.0 0.0 13.367

ZAF Metal

100 [
Element Mass(%) Atom(%) K(%) ZAF
C 73.308 90.8750 58.972 1.1829 ¢
O  7.389 B.8751 1.575 4.4830 50 | @Mass(%)
S 0242 01122 0.204 1.1263 OAtom (%)
Ca 0.271 0.1007 0.248 1.0405 E_

Ba 18.790 2.0370 13.387 1.3377 0 =
C O &5 Ca Ba

Total 100.000 100.0000 74.367 Norm.F=1.051
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[5=9]
Unknown Specimen

Path :EpmaData Project: 161006/0002 0006_0000
Posltlon No: Comment:

stage : X= —-2.6563 Y= —-32.6549 7= 13.8955

Acc. Voltage © 15.0 (kV) Probe Dia.:20 Scan:On Mag: 10
Dated on Oct 06 18:32 2016

WDSonly No. of accumulation : 1

Curr.(A):5.030E-008

Element Crystal Peak(mm) BG-(mm) BG+(mm) Net(cps) Bg—(cps) Bg+(cps)
K-raw(%)

1 C LDEZ2H 1 123.800 35.100 39.500 172188.8 2178.5 623.7 75.070
20 LDET 2 109.600 5000 26.100 787.8 146.7 0.0 1.375

335 PETH 4 172.000 2.650 0.400 240.,1 0.0 0.0 0.245

4 CaPETH 4 107.450 2.850 2.400 277.1 46.6 40.0 0.165

5BaPETH 4 88.600 0.600 2.700 5202.1 480.3 106.6 7.483

ZAF Metal
100 [ .
Element Mass(%) Atom(%) K(%) ZAF .
C 82.837 93.0824 75070 1.1366
O  6.837 57673 1.375 51205 50 U @ Mass (%)
S 0264 01110 0.245 1.1086 0 Atom(%)
Ca 0.170 0.0571 0.165 1.0590
Ba 9.892 09722 7.483 1.3616 0 — a

C O & Ca Ba

Total 100.000 100.0000 84.339 Norm.F=0.971
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5 10]
Unknown Specimen

Path :EpmaData Project: 161006/0002 0008_0000
Posltlon No: Comment:

stage : X= —-4.3742 Y= -29.0712 7= 13.8765

Acc. Voltage : 15.0 (kV) Probe Dia.:20 Scan : On Mag: 10
Dated on Oct 06 18:47 2016

WDSonly No. of accumulation : 1

Curr.(A):5.030E-008

Element Crystal Peak(mm) BG—(mm) BG+(mm) Net(cps) Bg—(cps) Bg+(cps)
K—raw (%)

1C LDE2H 1 124.100 35.900 38.200 165925.0 1984.3 590.4 72.339
20O LDE1 2 108.700 2.400 30.700 573.7 136.7 0.0 1.002

38 PETH 4 172.000 3.850 1.400 378.4 6.6 0.0 0.386

4 Ba PETH 4 88.700 0.700 1.700 5883.2 500.3 86.6 8.463

ZAF Metal 100 =

Element Mass(%) Atom(%) K(%) ZAF

C 83.006 94,3218 72.339 1.1507 50 H AMass (%)
O 5109 4.3575 1.002 5.1149 0 Atom (%)
S 0.428 0.1821 0.386 1.1107

Ba 11.458 1.1386 8.463 1.3577 0 == N
____________________________ C O S Ba

Total 100.000 100.0000 82.190 Norm.F=0.997
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511]
Unknown Specimen

Path :EpmaData Project: 161006/0002 0007_0000
Posltlon No: 7 Comment:

stage : X= -5.1951 Y= -31.0925 7Z= 13.7190

Acc. Voltage : 15.0 (kV) Probe Dia.:20 Scan:On Mag: 10
Dated on Oct 06 18:40 2016

WDSonly No. of accumulation : 1

Curr.(A):5.031E-008

Element Crystal Peak(mm) BG-{mm) BG+(mm) Net(cps) Bg—(cps) Bg+(cps)
K-raw(9%)

1 C LDE2H 1 123.500 34.900 40.100 152907.6 1887.2 557.0 66.651
20 LDE1T 2 109.700 8.700 20.900 836.8 133.3 0.0 1.461

38 PETH 5 172,050 2.000 1.150 200.0 0.0 0.0 0.255

4 CaPETH 4 107.450 2.050 3.550 307.5 60.0 40.0 0.183

5BaPETH 5 88.600 0.000 3.800 8589.5 0.0 133.4 12.300

ZAF Metal

100 [

Element Mass(%) Atom(%) K(%) ZAF
C 76.564 92.0459 66.651 1.1670 50

Mass (%)

@) 6.719 6.0630 1.461 4.6731 O Atom (%)
S 0.248 0.1118 0.225 1.1214

Ca 0.188 0.0678 0.183 1.0455 0 s 7

Ba 16.281 1.7116 12.300 1.3447 C O S Ca Ba

Total 100.000 100.0000 80.819 Norm.F=0.984
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[5=12]
Unknown Specimen

Path :EpmaData Project: 161201/0001 0003_0000
Posltlon No: Comment:

stage : X= —17.4388 Y= -19.3125 /= 11.0490

Acc. Voltage : 15.0 (kV) Probe Dia.:20 Scan : On Mag: 10
Dated on Oct 06 15:30 2016

WDSonly No. of accumulation : 1

Curr.(A):5.036E-008

Element Crystal Peak(mm) BG—(mm) BG+{mm) Net(cps) Bg—{(cps) Bg+(cps)
K-raw(%)

1 C LDEZH 1 123.800 35.900 39.800 174525.4 2366.1 537.0 75.998
20 LDET 2 109.500 7.400 33.200 1937.7 226.8 10.0 3.379
35S PETH 4 171.850 3.900 1.100 g800.7 0.0 0.0 0.816

4 K PETH 4 119.750 2.450 3.550 312.2 33.4 20.0 0.197
5CaPETH 4 107.450 3.350 2.700 288.2 466 20.0 0.171

6 BaPETH 4 88.650 0.000 1.700 1496.1 0.0 66.6 2.150

ZAF Metal 100

Element Mass(%) Atom(%) K(%) ZAF

C B1.162 87.1607 75.998 1.2134 50 A Mass (%)
O  15.086 12.1614 3.379 5.0733 o Atom (%)
S 0.788 0.3170 0.816 1.0967

K 0.193 0.0835 0.197 1.1091 0 il
Ca 0.163 0.0525 0,171 1.0809 c O
Ba 2.609 0.2450 2.150 1.3788

Total 100.000 100.0000 82.711 Norm.F=0.880

S K Ca Ba
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