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359009496905, MHMamOE 398900 529630 (pH-0ol 850930 gdgeo), 4o-
9099bgds BH9duGowol, Ls)Hdgbo Ly gdGOOL, Eod-Lo09gds3930L, §gdmU,
99wbol o 3¢aolGdoligdols Foedmgdsdo.

QMM 39MHO0MEA0 500900l BobToMmMsoboLoYL gofidgbol dobboo
35900949bgdm©s 0bgmo LMODIH3HGd0, OHMYMOHOESS BosGBMb-30600, Wwomomdol
3006HMmJLoO s b3, IMY3056930m sOLYdMEo LMMdYBEHGO0 Bsbs33er@s dm-
Bgm9bms80b00m, HMIgElisg 399Bbs M306MsEJumds- Mga9gbgMs300L Wbs®o.

dmbmgmsbMsdobo 0bsbgds 39HAgE s EobMMIEn 35UMGdT0 VO, b
HMOHM Bsfymdgddo, 2odsbgwgdgero Imfymdowmdgdologsb dm®l - 40-
@56 + 50°C 933965@Gsms 0bEHgM35¢0do.

09000 09m5bmes30bo 303MmMmb3M3Mwo mbgzswo, Maghm bogmoghg-
055 sbsllosmgdgo B3gE0BR0OHO bLbom. JodoMo FmEmIMwss CsHisNO:.
dolo bmdoL 3H9d39Mo@ess- 21°C, mowol- 247,1°C, sggomdqgdol- 127°C,
M30055¢g00L 3933969 Mo-410°C. 3590056 13900J9dsMdOL Br3zMgdos 1,4—
8,8 %. 09336039 20 °C 39339653 M>Bg 1,038-1,046 /13

396000 0blbgds fyserdo, LB3oMEJOT0, 5936 LMLEO GG ™30L9d9d0.
39000 0gMsbMmsdobo F0owgds Mfigwrm dmbmdgmorsdobols mdlogmogotyg-
d0m. AbMGPom 36M5dE035d0 00 35dMm0Yygbgds LObM9HBMOO dMF3Mmgdol, doom
dm6H0b bgogrmbols §o6dmgdsdo.

39000 ©0gMsbmesdobo  d093m3690s dmIfsdzwgwro  Bogmogmgdgdols
30sbl, 03938 3960L ALY 49OB0SBGIL, SEGMHROWME M95d3090L s bo-
Lmbmdo 4Hgdol IB0HYIL. 003w gds, MM YotymBomsE dmddggdl bogm-
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13096935D9. LYFMTom DBmbsdo Jolo BO3GMEILE L3900 3MbEIBEGHMSE0S 5
dg/d8.

99000096 esd0bl gosBbos BoxgMo mEOmJwrol sdseo §bggzs, do-
©o0 dEyMMds s 306050 3MOHMBOIO 5dEH03Mds. MsbsTgEMH™M3Y
36903903580 00 359m0Yg6905 F9gdbmErMaO0MEmO 500906 {MYOMmFYseEn-
05@0b, 65HToMHMMbaoL s bbgs 359300 396900L S0Mgdol Jmsbomddols-
®30b. 2014 {9l 959md399690meo b5dM™AoL dobgzom dglfagerowo 0dbs
39000 ©0gMsbMmesdobols bbsMol sdLBMEODE00L Mbsmo sBMEHOL MmJlogdol
(NO @ NO2) dmsbongdols dodstron.

39000 ©0gMbMsd0obo boliosmgds BsOEOMBOMO Forsero Lgegd@ovy-
MO0 3MR0MOEHYsdsol Jodstm, H2S5-ob s CO2-0b gHmmdeog0 s6lgdm-
B0, M55 50blbYds gbodgero 5306930l IBIWO BIGOm FoBmdabols 3o6dM-
Ba@gdo.

303965B0bo Ma3gMH™, 34sm0 303MML3IM3MWo 3M0LEIWMOHO B0o3mM0YMGdS,
OHMIgoE Hsbosmgds 5d06700L Lybom, J9Gyo oblbgds figserdo s dwoEg-
0630, 39050-90056medo. 5L 4o96b0s FgMMIO SEOGEMO 5d0bgdOL M30-
b9gd9d0.

9 93H0 B0OIMEs CsHioN2 aomdolb &gd3g6modds 112°C, owmmo-
ol $9d396Msdmeo- 146°C. 990l 530006 gd0L, Bo@®MmoMmgdol, JurmMoMgdol
695d30580. 3039653060l {goblibs®gdo MEMmm0gMHn]dggdgb 855390096 3039-
65B0obol JoMr0¢gdolL Ho@dmddboo.

303965H0bo d00wgds 900 9605d0bol MMHMP0xMNJdggd0m 3ME0gmO-
©9b3m@0530b6msb 175-200°C 39339653 MHoDg 39¢)900BsEHMMOl mobomdo-
Bobs.

303965H0bo oMM godmoyggbgds dM9H39wmdsdo, FoMTs3My05d0.
dobo Ho0m3mgdmmgdo 8mddggdgb 8moegz56 96 FMoegEME 3MMEMIE9d©
3990099 060MLEHM090d0: 30139303 MMO Bodw)oegdgdoL, B300MOdOLS WS FoBOb
0o60t9d5-05985390580, @od-150gd53900b, LoGMIBLEMOEHM sV FMNMZOMOOL
006098580, 89958535000 B030gM9dgd0L, 350D IGHMMYdOL, 93mJLoGO
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39933603990l {o6m3mgdolmzol, 3wsbiBdsbol, 39LEGH0E0IO0L, LsdMbOW I
Lombol, 53oLgdols Fo®dmgdsdo.

30396M5D0bl 5g43L bsI3MmEGH03Mw0o 989J3GH0. ob 0393l d9GY39egdoL M-
039356, 296{gmdol (33¢00gdsL, 30D, 59POGHMOY 35¢v)30653090U,
39103990l IMToBgdsl s bbgs.

303965060 (35000 603009Mgds5, bobdMmol MM 4sdmygmxal GHmdbozwm®
50690L. 65°C-Bg oo Ggd3gmo@ Mg 3590056 Fgmdwos Fo0dmddbsls
139049dsLsJodo batgzo (4 — 14%).

3bG3d@Mo 5060900l Sd3LMMBdF0s-M9gdEH0x035300L 33560
3980ygbgdao s8LMMHdG6EOLS s Jolo 5gdEHo3z5GMMYdOL
©3bL0SMYDS

mOHOBMLRMOHIF93s (BMLBMOIH535, JodorMo BmMIMws HzPOs) sGol
159g3)d05b0 SMSMMYI6M0 T553, HMIGETOE BMULBMOOL 75630l bodolbo
MdoqLos (+5).

b3obIMEGM 3060HMdYdTo 5GOL dgsG0 MBIOHM, MLbm J0aM™bM3wo
360LGHOW9d0. B399 9d6MH03 BMLRBMOTH935L i gdgb 85% [gowblbs®l. oo
blboos gmsbmewdo s Lbgs godblibgegddo. figserdo oblbgds 548 /100 dg.
dolo bod336m0395 1,685 /L33, MBdOL FHgd3gcs@wes +42,35°C, beerm ©EM®O-
ol $9339MoGH«es +158°C-05. derogM 055390050 YO0 gOHMJI)gd580, Toy:
J 63553580056 HC1O4, 53009bL 5330m@H96<9em 09309093L.

LYBoS Lobom, GMLGBMEOHT535 GOV MRGOHM 3OOLEIWMMHO bo3m0gMgds,
GIol bmdOL 3H9d3gMsd s 42,35°C. 300LEs0BEYds IMbm3wwobolzme
Lobgambosdo.

995m0 RMLRMMIF535 30xMHMB3M3MWos s 0blbYds 359Gdo sOLYdE
&96do. ob 96935 fgol g39es MobsBIMOMBOm.

3MbRMOIo35 5oL Lodwmoem bodwoghols 3753s. fgoeblbsdgddo ol
39603001 EOLME0sE0sL LY §E935. TBMWMP OLM(30530S 30M39 §Bo3bY
5oL 9ABMgOHIM0; IgmEg @S AgLsdg 9Bo3Hg 30 9o MMYOHIMO.
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RmbRM®d5358 99dwos Ho0dmgdbsll mbins@gdo, slggg 9535 doo-
900-3000MOMBMBREHJI0 5 EO30OMBMBRSEHJO0. 58sLMsb, brMTsw® 30-
HMd90d0 0l 9655JGH0MM0S s ©Jo0MOL TBMEOM® 35MdMBIEJOMb, 30-
HMmJL0EYPIND S BMY0IOH WOoMMbMb. 80°C-Bg Bgdmm FMLRMEOTso35
31939 ©95306090L 5M55dGH0MO MmJLoIdMB, LOOEMAMB O LW 35EH9d-
056, gmbigs@gdo 5939 HoMImoddbgds FmULGEGH0MIOOL EOML, OHMIC M3
3530 ©5 BJMHSO oMMbJd0 07MJOS 3930 BIBOM, Fom0 FobILOSMYdWg-
B0b oL dx MdILYOES.

RbRMOT5358 490dMds 0()393L Fyol aobegBsli 3oOHMBMBGBMEOOL Bspo-
305 s 39¢9xMLRMOOL dz530L Ho@dmJdboo.

MOOMRMLRMOTHo30L  49dmOBIMwo Mgodaos Lbgs Fmlgm®ol d5539-
doLROD SO0l M95d305 39OEBWOL Bo@MoGMb. [fo®dm0ddbgds yzomgaro bogng-
Jo, bemgoem bgs BmLBMOOL 8553900 0dg35 g boewgdl.

d056037535 - MmMobmeo 603m0gMgds, JodomMo gmemImeoor CHsCOOH.
593L ©935bslinsmMgdgEr0 Lbo s MOL MBIHM, MHI35O BOgMOIMHYds. 456Bs-
390990 d35635935 SMHOL LLbGHO F935 MMI3s 3mb39IBEGHMOMYdIMWO deog
3MOMD0M0s s 0fj393L 3960l IB0BYSL.

d0oM3z535 5MOL gmeg 439wsbg JoMEH030 JoMdMJLOEIOL 5935 (F0ob-
F39@s03535L 998@7p). dob Bmerg3Esdo 3MdMJowol BMbJzo6 XeNBL
393006000905 390000L H5035¢0. YM39eOP0M (3bMmgcmdsdo 459m0ygbgds
35653900 Lobom, MHMIGebsg dFsOL MfMm©90gb. doMO0MOI© T00PYds
890056m0ols 6, oa6sd 30650056 TG0 dW0ge 256D5390E0 dBsMBs15359,
bHdoM5 JbMEoLogsb S§oMIMgdgb.

305635535 30090 :

5) 390560y s 65HJoMdsEOL IMbMmmJloEOL Mgsgizoom.

0) 539399300l 3756930m. gl 0ym 3003900 IgMEPO, MM
56 9m0393W0S 8909bMols 35MBMJBOEISE0SL. S39EHIWI30EO FO0MIOS 5(39-
Gogbols 30QMES300m. gi IJPMPO 3530 EI 0o 0gm 1900-056 Feng-
058Q09.
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305685535 9GO JodoMEmO 9539630, HMIgEoE IMs35¢0 3O M3 oL
doLogdo® 259m0ygbgds. obgsb s3Dsgdgb 30600l s39BSEOL FmbmdgMU,
3056051535L 9630MOEL s dFoOU.

305605535 259m094qbgds 30600l 539BHIGHOL LTV IOO®, M3
303936 90Egboly s dF6Bgo30L MOMMOYMNJIGEYOL 5065 BoBsTo
396050001 56980. 353 0DOGHMMI 450M0Ygbgds 35¢50v)do.

9mbmdgemol 3modgHoBs30000 8000gds 3¢e03060eol S39@SG0 b
bbgs 3me0dgMo, MHMAIdLYE 099bgdgh Lowgdsgzgdols s §gdmadol solisdbo-
QIOLOQ-

d05635935L  9630M0EO F00Egds ddsMTzo35L MMO IMeg3w9ol Y-
3006s¢o300m. 700-750°C-Bg 29bmMgdolisly dds0T5535Lg0 RmGIoM©qds 39-
&9b0, OH™IgeoE 9ol M9god3osdo bgs Imeng3wsbmsb @s Ho®dmddbols sb6-
306MOEU.

305635535 9630MHOEOL  J0MO0MIEO  BOTEMGdS  539GHOWSF0SS.
dolisb 00xMgds 39MHM0bo s Lbgs IMs35¢0 Jodommo bogmogmgds.

305635935 9MHOL  IMBMOSBMOO  35MdMJLOOL  Tgo35, MMIGEoE SMOL
1396 Lomby, sbslinsmMgdgEo 8dsxMo Lbom s 85539 390mmo. 30aGMMmb-
3M3099)0. 030 MLslGMEmE bLbswos §yserdo, 896mgmeos IMs35¢ godbl-
6956, 55060 BogMmMgdo s 2oBgdo, mammoiss HF, HCl, HBr, HI
Q5 Bb3gs. ol 9G-BYIMOL (3030 MM S HHR030 OTYIMHJOOL Lobood.

o ©bmdom }$9gd39God s - 16,75 °C

e ool #§9339Mo@Ewes - 118,1 °C

® 55900l 39gd3gMoGMs - 39 + 6 °C

. M30055¢900L 3$9ga3gMoGMs - 427 + 1 °C
o JdmErmo dsls-60,05 a/0mewo

e 1003360M039- 1,0492 o/133

e 0mboBs300L 9bgM0s - 10,66 + 0,01 93

d05635535L  5943L  39MdMJLOOL T593900L Y39 M30Lgds S BMYR IO
3o60bogds, G 3 om0 Y39wsdy 3H0300)Mo Homdmdowyqbawo (Bmbgme -
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0535359996 goblbgs39000, HMIGELOE 993L €30 IBOL 256339790 M30LY-
0900). 35G0MJLoEOL 54530l 35MOMJLoEOL Y amzol (-COOH) figoedsbs s
5396205L M0l 35380600 J0ge 3MEWsMHWI0s, MHOL F9IRO3 99 BogHmgdL

399990500 5Q30¢5© OLM30M9ds s 35939 30193900 4odM3wgbs.

L.L. ®ML0530L SBMEOL 5305300 fo®dmgdsdo gsdmygbgdmero
303905B0bom 30300900 39000¢E0gmbmsdobols
365¢0BMM0 3mbEGHOMEOL gommEgdol 9999953905

500530l §omdMgdsdo dbgdMH030 S0M0 45030l MO JMY0MOYPHIGBLOVL,
306390050 S gm0 MHoxRm®MIobyol 3H9dbmemaom® LEsosls, dogdst-
0905 CO-U B5d5EMEHJI3IMGHIOHIWO S 05 HJIZINSEIOM0 3Mblg6-
Loob LEGHOOSBY, BoIE 080 HYol MMMl MIbsMIOLIL Tglodsdobo 3o@)s-
WOBIGHMOOL BYI3060DY 2oM50Jdbgds bsHA0MMEbYs® s FodMmOYmRs
0yodso:

CO + H:0 =25 CO2+ Ha

D90mmblgbgdmo  #Hgdbmemyon®o  bE90gdol  493wrol 9999
306396GH0M90wo 50600 6s goofidobml BobdomMmMzsb0LYD, Moysbss
580530l LoBMgBOLHMZ0L F5dMYgbgdMEo HIOBOL 35@IWOBIGHMOO dobg©
3303bMd05Mg5 55620500590 gd0L B0Tsmm. 3:b639MEH0MOME0  s0M0L  bo-
bHdoOMM6a0L6 25§96l MgoLsmM3zol MBOHMB3gYmxl 303gMmsboboom
593030690990 3900 JMIbM@sdobo, bs3gws 35659 459mygbgdero
b9 96M530bols. 30396MBobom 59403060930 FgmoEO0gmMIbmEsdo-
bo fo®mdmgdsdo Fgdm@obowros 30m33s60s: ,,DOW”-0l dogh @sbobgargdom
,,UCARSOL NH SOLVENT- 608”. 99000¢»@09msbmsdobom 30mb390@GH06Mm9dw-
@0 5060 gofidgbs bmMm 309w gds 999ga0 Mgod30900L bog3dzgaby:

2CHsN(C:HsOH): + H20 + CO2 = [CH3NH(C2H+OH)2]2COs
[CHsNH(C2H4OH)2]2.CO3 + H20 + CO2 = 2 CHsNH(C:H4OH):HCOs

135 - 39Go@obs@GmeMo
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30335600L 3096 F9dm@sboo 59@H0300900 SdOLMEMBdI6EHOL F9doc-
39603580 3gmx0 30396M5H0bol 9993390 Mds 56 0ym 36mdowo, 0y MMM
dobo 965¢r0Bol dgomo. 3nd35600l JogeH dmfmgdmwo JodomGmo sbsero-
Bols 90O IMO(393©S MHMAMOE bgowgmwdo, 1939 GH9dbmermyom® 36Hm-
39Ldo bLbsmdo LogHmm 5306700L oBLIBOZML BHoGHMIEO0L FgOMPOm. SM-
603bmwo dgomm©om Jgbodergdgeros 3gmowogmobmesdobols s 3039Ms-
Doboll gOMPOMMEO© AoBLIBWIMS blbsdo. bmerm 08 Jgdmbggzsdo, 0wy
bLbso 59BH0353MM0(3039M5D0b0) Lomsbosm 3MBEIBEHMHEO0L 56vs, 3:b396-
G090 50600l CO2-Lgob gofidgbol 3356d0 565053530594MTBOMGIS©
dm0omdl, M3 A9dMmobo@gds 99hHdgbol LGosool domds CO2-0l AsbMoE
,»3obslben@mddo”.

B39bL Fog® godm3zergMo s Jgufogeroos 89O Mobren-
58060+303965B0bo bsM93d0 30330MbgbEH Mo 06030 MM obLEBOZMOL
3990 s 91939 EPIHOES BIEWINWLS s GIIEMWMYON® 3HMEIL-
do 299mygbgdmeo 940306090 BLMEOOIBEHT0 IJNOWEOJMIBMEsdoboLs
@5 30396M5B0bol 3mb3g6GM3E0s s M9BIBIMPMBS. 8x00EOYMIbMET0-
Boll s 30396M5Bobol bs6rg3d0 LogMm™M 5d0bgdols AobLEBOIMmOLIL (36Mmdowo
306396300l F56r0ed5153000 blbsTo 8080bscmgmdL d9d8gy0 M9god30gdo:

CH:-CH:\ /CHI-EHJ
HN NH +HCI — HN MH « HCI
N\ / N
CHz- CHz CHz- CHz
CH3-N(CH2-CH>-OH)2 + HCl = CH3(CH2-CH-OH):N-HCl
beaeom b596g9M0TM GMOIMS 2odmogm™gds 9999gabsoMo:

91.02:N-V:K-100
W-d-1000

Lsg®m® 5306980 % =

Loo(3:

V- 239530330597 0sbsxmwo 3bmdowo bonmdsemdol HCl-oldmEmwmds, b3
K- 36md0¢0o bon®mdsemdol HCl-ob bubstol 9gufim®gdol 3m9303096¢0

d- Bosbognobm blbosmol 3gmeo fmbs, o/lbd3

W- L55Bsen0Bm© 50900 blbsol dmgmemds, bd?
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N- HCI-0U blbo6ol bcm™dsenmds

91.02- bygOOM 5906IBOL KX TMMO HOMEIbMBS LosbsErobm blibs®do, GmIgerog dgglodsdgds 1
9 o0 dso300.

5060360 BHoG®ms305 3000bsMmgMdL 06035GH™MO dHMIFIbMEoL
OXOL 05650MmB0LSL, HMIEOL FgHOL 33ws 00LRIMOEIB yzomgedo bme -
3090905 pH=3.0-4.6 ©©0535BMbJo.

0dobsm3z0L, M bygMHmm 5306900 sYMBOEOYMm 3039MH5B0bI
8900009356 e530b65©, BHoGHMIE0s 35094m MmO LoxggbmEo. 30639 Log3g-
bOBg BoGHO300 3obbMM309©s 060035GH™MM dOHMIMN0TME WYHXOL Mo-
Bomdobol (89MoL 330l o0s3sbmbo pH=6,0-7,6). 39M0L (33 (30L89OO6
43009 do. berenm dgmMg LoxggbOBg GOGHOE0S oM 03539 Losbogo-
B 5e0dzm@Gdo 06@035@GHMO dOHMIBI6MEOL WHROL 09BsMmdOLLL, BgOHOL
335 00L8BgIMH0EB yz30mgmdo. 3mI3MbIBbEHMs 3Mb(396GHME0Jd0 05bAM0TYdS
39L50530b0 FMEOIMEGOOm:

(V,—V4)-N-K-86.14-100
V-d -1000

3039Msbobo % =

(2V,—=V;)-N-K-119.16-100
v-d -1000

9900 msbmsdobo % =

LosG3:

V-5565¢00Bm© 50900 blbseol dmEmemdss, b3

V2- 353033057 obstxmewo 1 6 HCl-ob dogosbo dmEmemds, bd3;
V1-306039w 35¢0GH305Hg obstx o 1 6 HCl-ob dowosbo dmamgamds, bo3;
N- HCl-0b bbbsob bcme8s¢rmds;

K- HCI-ol bibstolb dglfimdgdol 3m9530:3096@0;

d- Bo365e0BME 50gBw9Eo bLBIMOL bgg®omo Fmbs, 3/Ld>;
86,14-303965D0bol Hom@gbmds,mmdgaos dgglsdsdgds 133,16 HCl g¢;

119,16~ 89000 ©09056M@s8060L Mom©gbmds, ¢4, HMIgerog gglsdsdgds 1 bd® 1 6 HCI-U, g.

B396L 8096 ©oIBOE0 FgMmEOom Fgbodegdgero b 3Mmb39GmE0-
900 50600l  65HT0OHMEbYOLOYSL gohdgbol 3OHMEgLdo 25353MmbEGHOM-
WMo 5dLBMOBYBEHT0 I90EE0YMBMsF0boLS s 30396MBobol 3MbEgbE®S-
30900. bmwm Jsm0 965835MEMOOL L3930l Fgdmbggzsdo MHMWs©
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dm356@0bmo dolo smy9bos.

L.b. ,,OHMb530L sBME0”-U 305685535 §aMBmgdsdo o8mygbgdeo
5943030693990 53LMMBYEE 0L 565¢r0BMGO 3MEE MOl
99090l 993853905

Jodomo (omdmgdgdol @gdbmemyom®mo 3Om3Eglgdol 9B9JGHMGS© FoM-
03 H963mMy9gbgeros gbsdsdolo sb5¢ro@H039Mm0 HBEOHb39wymzol 4969Ty.
3056355358 Ho63mgdol  Egdbmemaom®mo 3Gmgbol Bbgoolibgs @)ooy
565¢0BMM0 3MBBHOMEOL 4oBbMmME30gwgds doerosh 860d3b9wmg560s, M-
390653 §o63Mqds 3909350l 35BHIRMM0l 09309369 ds.
3096355358 300930l Bb3sslb3s 3gMEgd0EIL L.L OHVLMOz0L sHME)-
4o 999mygbgdmeos S6EOHMLM30L dgom©o, GMIgWlsg o193y Igmsbols #s6-
3300 53dMbMEoBLSE M)MYd9b.09Mm©O 0mM35¢oLfiobydL dmbgdmogzo s0Mob,
5005308 @5 3596M0Lsb 899900 L53Tog0 b5MIY30L goBoMgdal 3eo@obo-Mrm-
09990l 996500b6MdoLIYD ITDIIMW 35ESXODIEHMOMOL dsEY Y.

9CH; + 2N + 302 =22 2HCN + 6 H20

9d0bgo35 0d0Ls, OMI 50bodbrIo Mgod300L 49dmLogE0sbmds 62-
64%-05, 56MHMLBM30L FgOMPO® (305635535l HoMTMgds 439woBY 3O (3gMg-
OME0s. 675943006 godmboger0sbmd0Ib godmdobstyg, 3bswos syOEro 5J3L
39350BEGHMMOL 35009Hg F0dE0bIMg M0y MbsM® M95J309dLsE. JOM-9MMO
136003690 m3569L0 M95J305 3MLEZOEOIOBsGHMOWME Bmbsdo Fomdmddbowo
3056055350 306396ML0sd Fywol mOHmdwom, Gmdwol dggyss3 bobdoMdso
(I)-ob mJboo s 530530 FoOWId.:

HCN + HHO — CO + NHs3

LHMOgo 950b0dbMwo MgodEool 999as© owgdwo sdoszo Jabol d9d-
©aM3 39dbmwmy0M® LEHO0gdHBY (3056855358 30TIOHOBHEOOL Logmmbg-
9oL, 6oyobs3 LHmMg 590530 2393006905 (309685935l 3me0dgmobsiools

2 35¢) - 39&O0BIGHMMO
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36MH™m39LoL 060(305@MMOE. (305685535L 3ME0TYIMHODBEOOL 3OMEIBO 53BMIdE)S-
WwoBMEO 3OHM39L0S, MMIgEoi 953900J9d0m Fgodegds sTMLzMEIL, Sd0EH™a
39900™do }9dbmema0m0 BEGsos galobmMgds 30mb6ESJGIO0 S0M9gdol ST0s-
30U0g96 25539bsl, MHMIgEoE ama0Mdss35L 39d39Mmd0m bmM309w©gds:

2NHs + H2SOs = (NH4)2SO4

3096355350 Ho0dmgdol d90ymdo 3H9dbmermyor®o bEs0s, 30b6¢)9]E Y-
60 50693056 dolo godmygmass sdLMMIY6EOL F9d39MdO. SBBMODIBEI® o-
dmy9gbgdmwos §gowo, H™Iguoa 99955390490 bbgoabbgs d593980m. (3096-
9535395, O3 Hysedo blbso bogmogmgds, oblibgds s3LmMd)BEGHT0 s Hot-
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Abstract

In J.S.C “Rustavi Azot” Piperazine-activated methyldiethanolamine was
selected from various absorbers to purify the converted gas from COz. Purification
of converted gas from carbon dioxide is intended to protect the ammonia synthesis
catalyst from poisoning and deactivation. The absorbent was selected because of its
high carbon dioxide capacity, lower circulation compared to other absorbents, and
lower steam consumption during the regeneration stage. At the expense of excess
steam, a condensation power plant was introduced, through which the plant will
generate electricity.

In the production of cyanic acid, orthophosphoric acid was used for years to
bind the residual ammonia from the contact gases to prevent the polymerization
process. Due to the technological modes of production, only one third of the total
amount of orthophosphoric acid has the ability to form a stable substituent
phosphate with ammonia, therefore on the system it worked as a Single-stemmed
acid.

Later orthophosphoric acid was replaced by a higher-tech absorbent-acetic
acid. Acetic acid is a single-base volatile acid which, unlike orthophosphoric acid,
has the ability to stabilize cyanic acid in both the liquid and gaseous phases and to
form a stable compound, ammonium acetate, with ammonia. The introduction of a
new inhibitor has made production more stable and safer.

Managing the production of ammonia and cyanic acid is unthinkable
without providing analytical control at the relevant technological stages. The
absorbents used in the mentioned products in "Rustavi Nitrogen" have been
replaced by more efficient and high-tech absorbents. After changing the
absorbents, it became necessary to develop methods for the analysis of their
constituent components.

We have developed a method for the separate determination of piperazine
and methyldiethanolamine in piperazine-activated methyldiethanolamine, both
for the raw material and during its operation in the technological process. The
methods are based on the ability of piperazine to titrate at two different
equivalence points: the first step in the pH=6.0-7.6 range and the second step in
the pH=3.0-4.6 range. The methods are adjusted for both potentiometric titration
and the relevant indicators are selected.

For the production of cyanic acid, we have developed methods for the
analysis of cyanic acid and acetic acid in the presence of cyanic acid. Hence cyanic
acid by argentometric method and acetic acid by inoculation.
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