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Anotation

Number of Cars and their role in human life is increasing day to day. It's a very useful product, because it
provides quick and comfortable movement from one point to another, but everything has its other side,
a negative side. The car uses fuel to move, and as a result the harmful and toxic gases are emitted to the
environment. Components in exhaust gas are harmful not only for the health of the live organisms, but
for the whole nature, for the surrounding environment. Consequently, emissions of car must be
controlled. In most countries this process is strongly controlled by the governing bodies. They are fixing
limits for all components that car exhaust gas exist. In case of overcrowding, the movement with
appropriate transport is prohibited.

In order to reduce concentrations of harmful and toxic substances in car emissions, there are used so-
called catalytic converters, which transfer undesirable components in neutral and less harmful
substances. Nowadays there are many different types of catalysts. To choose most optimal version of
catalyst there should be considered 1) what type of car is... 2) which fuel it uses for a work, 3) what are
the expected emissions 4) which components are dominant in exhaust 5) how much is their
concentrations and etc. This small work is dedicated to describe different types of catalysts.
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3 bol” (Three way catalyst - TWC) 35¢50bs@™O0m, G dobgsb goblbbgagzgdoom
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399mb5dMd3 50MHFo sDMEH0L MmJlogdol 99d30Mgdss)
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56LYOMBPIL 530530L 3963390 BoM5Y0, HMIJWOE MMYMOE Halo 96 300306 sd0s30L
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NH; + NO ++ 0, — N, +3H,O0
NH; +1NO +1NO,— N, +2H,0

NH; +32NO, >IN, +2H,0

9m390990 M9530900056 306390 (1), G90dwgds 00g35L, SCR-35E0BOEGHMOMOL

L39BoOE IO B1g5gd305 (M50y0 gdoloe 6535080 OO M3MEYbMdomss NO s O2).
3990bsdMnd3 50630 56339790 3:mb39bEGHMs3000 NO2-0l 5sGIgdmds (NOx-0b LMo
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6999300 (4)-0L Lsboo.
(DOC - Diesel Oxidation Catalyst - 0ogcrob 585756339070 3595¢?0YBsHH0).

2NO + O2 =2 2NO2 (4)

00 9900bg935d0 0¢) DOC 35@5¢0bmM0 3mb39M@GHM™M0L Lsdwswgdoo Homdmoddbgds
0O Mom©Ybmdom NO2, 56 dg@0 3000609 1:1=NO:NO2 35806 m36065EglLs dools
dgLsdg B19594305 (3), 030 M0 FoBYHOM 5MVLOILMZE0Y, 30639¢00 - 0l Jo¢0sb bgwos,
d9mMg - NO2-0b Lo 35639 03938 N20-0b {oer3dmgadbsls (Mgodizos (5)), gb 396513690
3M33mbgb30 30 LoMIMMOL 9539JEOL S0MGdOL Losl d093Mmm3bgds.

NH; +NO, - N, +1N,0+ 3 H,0

00 890b393580 ) ©95296@9d0 396 T990935 9MNTbIPL 355, 530530 F5MBO
(5096000 0bo3E0MEYds BLoMgsdaom 56980, 56 SCR-80 ©FsM539d0 530530 LMORS©
39900530LvREYds, 8580b U godmofiz93L 9gdoloM Bs3odo MBrsem@ 530530l SMLYGIMBSL.
590b 50dMbsxgbgzMmgms SCR-35¢90BoGMOM0ol 9999 Immoglgdmeos 9. ASC -
39GowobsGm®o (Ammonia Slip Catalyst), ®m3gerog 7963038 F960 (0godaos 1, 2 s 3-do
993 ga) 59053, 3990930 2Bo:
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NH; +20,—1N,+2H,0 ©)

00 8900b393590, 039930 0959305 (6) 5OV 535, 3506 5305306 FoMBM0JabgdS
N20, 999920 bdgdom: Mgsodaos (7)

SCR 35@50Bs@Hmmob Bggds, Dgdmm s0fgMowo yzgams d9dmbggzolomzol zowm-(3039
93999905 Lp@soo 5a, s 5b -by:

F560M3565

NHsz + NO + 10, — N> + 34H,0
NHs + 2NO + 4aNO, — N, + %4H,0 |
NHs + %NOZ = 7/8N2 + 3/szO

SCR - 35} 0BdGMGHO

byMsoo 5a.

SCR - 35350DOEHMOO
DoHmzsbs

NO + %O NH3+NO+%02 — N2+3/2H20
2
L NO, NHs + %NO + %:NO, — N, + %H0 |
NH3 + 3/‘NOZ —_— %Nz + %HzO
@5855p300m0 NH; + NO2  — VN, + ¥%2N20 + %2H,0
IO = N20-b G5 dmgzmbgGdberm?

NHs + 220, — N2 + %2H,0
2NHs + 20, — N-O + 3H,0
NHz + NO + 320, — N,O + 34H,0

ASC - 3550 DSEHMBHO

bm@smo 5b.
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L6500 5b-9b 259mF0bs6Y, Fglisderms 1563930 3OMIEOL Loboo Jodmoymls
N20. 3obo 9dobool bsfobsswdgym M50dg I9gNMEO X IO 56 sHOL T93Fo390ve00, sSd0FEHMI
JOM5IOM0 DS MMM 35563390 35@90BGMM00 NO-Ub 4o0oddbs NO2-
90, M55 N20 333069630l Ho®dmgdbol dobgbos NO2-ol boFo6dy.

560l 300093 90000 3603369 M3560 s139dE0, HMIgeoa Ibg39wMd5do »bs 0gdbsls
900930. 019930 5305306 MYBYIMZ0L ysHmE 358,m0Yyxhgds BomEM3sbsls bbs@O (s 565
3065306 530530), 020 G90dgds bl odmbsdmendzdo Gmdbozwmemo bogmogmgds
0DM30565¢0L 355358 (HNCO-U5) §o68mgdbols 30Bgbo. Gmym®?! obowgo Lwyeomo Sc.

SCR - 35&>0bodmE0

3s60mgbs

NH; + NO + %40, — N, + %:H,0
NH; + 2NO + %2NO, — N, + 3%H,0 |
NHz + %NO; — %N, + 3%H,0

NO + 1/202
— NO,

NH; +NO, — %N, + ¥5N,0 + %:H,0

CO(NHz)z — NH; + HNCO
HNCO + H,0 — NH; + CO,

Fom3z565b v gGHIMmEmobo

HNCO ¢dbogméo Bogo00969055;
HNCO-ob 3mbggb@magosd dgbsdenms dosefjoml 3stmoemgery@sm Fo@dmgdboemo s80s30L 20%-b.

bmesmo Sc.

bm@omo 5a, 5b da 5¢c-Bg bablighgdo mgMmdmeoBols dermzo gdlobm@gds Botmgabsls
bbs®ol 0g®mMe ©sdwsls. Fgbom BoMrm35658 Aol LEdME MM 3MIMEJEHJB0 530530
BobdoMd5000l oMmJloo Wbs 0gml (SCR 35Ese0BsEHMMOL dmddggdol 3Gobiodo
0593999693905 LFMOI 53053%7). OboEWgo FoMHPMZBL WO K 5FMHO Mgsg30s (8).

(NH2)2CO+H:20 = 2NH3 + CO2 8)

Js6@225b5L @5Terol 35041650 G9591305 (8)

Logddg 0L, MM MYOINEOBOL 3OMEILO MY FoEOL MO LoxgbmEs,
000090 BoBIHMOOL M759d30900 FodoxbMW0s GOHMT67gOLOYD EMMLY s Log®mEgdo.
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90090305, MMd FoMHEM35658 MIMHIMEODOL MOLIRIBMEOOB0 3GM3gLol Gggys® Lsdmemm
X5080 {om3m0gdbgds 580530 s 0BME0BsEOL B5935( HNCO), 58 135655369000l 3006(396@®53050
99Lodemd Josfoml 3565w gEw@s Fo®dmddbowo 5d0s30l 3mbEgbE Mool 20%-, Mo
15395 393005 s 5F5MDYIOL LG 0TOEHIBL. 5T 5B OHBYMO Lol gdol 993Jdbgerrgdl
b} g60m, O™ 3md93bm 9@93Hg HNCO 30060 mMmemobgds, Mo 990098903 00¢ng3s 5d053L5 @
BobdoMd500l omdloL. sdol glsdsdobo Mgod30900 ImEgdMEros J39dmm, Mgod3os (9) s (10).

(NH2)2CO - NHsz+ HNCO  09®300%0 (2 bogggbogtol xs860 69ogd30s)

10
HNCO + H20 & NHs + CO2  30@6m@obo (10)

6999309 (8) FoMdmoygbl M9god309 (9) s (10)-0l gxs39dsb.

3905 5dobs, 393609601900 1306, HMA L3005 FoMrEM3sbs s ODBMF0BIEOL
953935 30605306 89300091 ©95d30580 sBMEHOL IMbmJLoMLb, Mol Fygassg Fo0dmoddbgds
0530L99835¢00 SHBME0, 145¢00 s bHJ0MBIOL OMJLOWO. OboErgm MYod309d0 (11) s (12)

2(NH2)2CO + 6NO - 5Nz + 4H20 + 2CO:2 (1D

12
4HNCO + 6NO - 5Nz + 2H20 + 4CO2 (12)

Lobsd3z0e9gdo Bgdmo Im3gdeo M95d30900 SCR-35@0BIGHMMOL 3ma3wgdly®o,
607290 Jodool Ibmerme bsfowros. sMol 30093 bb3s M9sd30900, HMIGEMSE ©T5EHIO0M
d9L5dEmd 3dMmbgl sEAOW0. 3500 Fglobgd Fgx o390 0bxm®As30s dm3gdNmos 3bGHoero 2-
do.

gb®oo 2.
SCR-3535¢0Bs¢ ™Mol Jodow® (195d30508 x5O0 Los
(08 9g80bg93590 079 530530l M9 BIMZ5 59M0yYyg69gds FsMEM3365)

Lsbm®39eo (50gbol) Mgsdsogdo:

4NHs+ 4NO + O2 = 4N2 + 6H20 (SCR-35¢)5@0%5¢MM0L bESbo®EM@o G95d30s)
4NHs + 6NO 5N+ 6H20

8NHs + 6NO2 > 7Nz + 12H20

4NHs+ 2NO2+ 2NO - 4Nz + 6H20 (35056 LHOsx30 M9od309)
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4HNCO + 6NO - 5N2 + 2H>0 + 4CO2

95603565l 306033060 50960l Mrg5d30s:
2(NH2)2CO + 6NO - 5N2 + 2CO:2 + 4H20

30Lsl¥YM3900 (796330L) Mgods0gdo:
2NHs + 8NO - 5N:0 + 3H20

4NHs + 4NO + 302 = 4N20 + 6H20
4NHs + 502 2 4NO + 6H20

4NHs + 702 2 4NO:2 + 6H20

4NHs + 402 = 2N20 + 6H20

4NHs + 302 = 2Nz + 6H20

5M3L3LMMZ90 EYAMIIEOOL 3MMEglgdo:
NHs + SO2 +1/2 O2 + H20 - NH4(HSO4)
2NHs+ SO2+ 1/2 O2+ H20 - (NH4)2504
(NH2)2CO = 3m0dgervero 36:mdégdo
2NHs+ 2NO2 = NHsNOs+ N2 + H20

HNCO + 2NHs = 9gesdobo (CsNeHs)x

Abdmdo 896496900Bsm308 SCR 35@90BOEGMMOL 9839JGVIOMdS 5093l 90-95%-5. 530-
do 4M3d99ds 39dsmds oL 20X MdgLYdLS S 9BIJBHWIOMOOL QOBOBY.

5MBGdMBL Lo Lobols 39O 30990 SCR-35BO0BsGHMMO: 1) sTBIIIMO
130egbdob (39MEP0MOL LoggwydzgwbY; 2) THBOVYOME0 MZ0BOL (39MEP0MOL Loggdzgeby;
3) ob, ®mdgeo 990393L 3965000wmdol mJlob.
L3oegbdols 39MmomBY sFBIEGdME SCR-35EOBIGHMOL L3MNMOZ 53 7956830l Mboo,
500@™3 dols 998mbggzsd0 Mgodz0s (4)-0b A3 g mds MHEOHWYH39YMBOE0s S GgLodsdols
53539000 95569390 (DOC) 35¢50BOGMMOL godmygbgds 505605 LoFo®mm. L3owgbdol
39M0mMoL gl 1301905, B FHYJI3IMEHMHYdbY MHBOHMB3gymRL 9. .SCR-
39390DsGHMMOL LT MYoJ300L" (95J30s (2)) -0b FoMTsMm™M3sL 0bEIELOWMS, Mo
LolvO39e005. EWILBEPIOLMBOM 259MYghgdsdo sOLYDdMEO 53 3030l 35GHIWODsEGHMOYOO
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LGS0 H0s 800° C-By. Jomdd ordx MdILYOITs 356M056ETs, HMIGEO w9339 299Mmygbgdados
299053065 805809300530 9B9JGHMO™dS N20-b 306:3963HMo300L 9993060930L 035¢LsBOHOLOM.
356500030 Mool 399:339¢0 SCR-35¢3)5¢0BsGHMMO 95019000 dEAMI0s 3M0M8339Wwo
300306963900l 30850, HMIJW D3 39GIWODIGHMOHOL ILEAOMIF0WO MbIOO 5d300.
L9300 6-%9 80399090005 F9x 5993900 ©05gM5ds Mmmbo G030l SCR-35GsoBs@GHmmol
35bsli05mgdgdOLMZOL. OLEOL J0TsMMYEds B39690L Tglsdsdolio M30LgdOL To@gdsb.

o

5JGHogeDs- B> 37 Hogeds Bo>moem >3GHogeds >gBHogemds

$9839G¢EmGgd% H9B39GEmGgBBg NO2/NOx << 50% NO2/NOx << 50%
Cu-Zeolite ‘._;- e Fe-Zeolite Cu-Zeolite } =——] Fe-Zeolite -
MMO - Cu-Zeolite | MMO MMO -

sttt
Vanadium -

| cu-Zeolite

‘ Vanadium - Vanadium : ==
| Fe-zeolite _ MMO Fe-Zeolite W
Oz, ot ool e e S Soqunydouo
FoeBedbo) ©5302Jb30180860. B59m0BobB03HE. Osbogse
Vanadium - Vanadium il Vanadium - Cu-ZeoIitei%—v'-_.
(mvo [ Cu-Zeolite |-~ Fe-Zeolite [N Fe-Zeolite [N
Fe-Zeolite [N mvo [ MMO Mvo [

Cu-Zeolite !__ P

Fe-Zeolite -

[ Cuzeolite|

Vanadium -I

MMO — (Mixed Metal Oxides) - 33690 39@>mms mgbogdo

bME500 6.

SCR - 353)5Q0B5GH ™GO

@OBYerol IGS3oLM30L

SCR - 35350V EHMGHO O
5305306 (NH3) NOx-ols
>ebsmaghie, ®ob
B9EIB>EIG FoowgdS>

©530L7IB>@o SBexto (N2) ©>

Vysero (H20)

byOsmo 7.

SCR-35¢)50Bs¢G M0l bEHvemo Bdgds
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