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306390050 5 39MM5©0 MHoBMOHI0bYoL FH9bmemaom® LEsosl, dogdst-
0905 CO-b 1595 MEJI3IOBHIOIWO S B EJIZYMIBHIOHYO 3063960~
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Dgoedsgoo:
CO + H20 % CO2+ H2
B90mmblgbgdmmo  39gdbmwmyorMo  LEsogdol  as3eol 3939y
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580530l LOBMGBOLSMZOL A9FMY9badIEo M3060L 35@OOBIGHMOO > HY©
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bo §o63mgdsdo dgdm@oboos 3m33s60s: ,,DOW”-0l dog6H sbobgargdoom
,; UCARSOL NH SOLVENT- 608”. 39000¢©09msbmmsdobom 30mb396@H06q0v)-
@0 S06M0L 5)09bs bmME09wgds 99800980 ©195d309d0L LsggwYdz9wHY:
2CHsN(C2HsOH)2 + H20 + CO2 = [CH3NH(C2H+OH)2]2CO:s

[CHsNH(C:H4OH)2]2.CO3 + H20 + CO2 = 2 CHsNH(C:HsOH):HCOs

3035600L dog® FgBmEHobowo 5dGH030609dwo SBLMEMBYBEHOL Fgds-
396Md580 3gmxzo 30396MsD0obol 8983390 Mds 56 0ym 36Mmd0E0o, 0l BrmAMme3
dobo 565¢0Bol dgommeo. 3m335600lL dogH dmfmgdmwo JodoMo sbowo-
Dol dgomEo IMO(393s  OMAMO3 bgwgmwdo, 1939 G9JbmEMmao®
36m3gbdo blbs®do LogMomm 5806900l 2oBLEBOZML BHOGHMEOOL IJMNMPO.
50bodbmo  dgmmEoom  JgledEgdgeos 39000 GMIBMEsdobols o
303965H0b0l gOHmOOHMMEs© 45bLsbE3Ms blbs®do. bmwrm 08 dgdmbggzsdo,
0¥y bLbsMdo 5dBHozs3™M0 (3039MH5H0b0) Lsmsbsm 3mbi396GHME00L 565,
3M63960GH0M9dMmo  s06MH0L  CO2-Uysb  20(d9bols  3396d0  s6osds3dogm—
RBOEGOIWO© Fdomdl, M3 godmobsEHgds 2s(dgbol bEsool dowds CO2-ob
29BOO ,,25655beEHMddo”.

B39bL Fog® A58m33W Mo s dgbfageroos 39mOEEOgMIbemen-
58060+303965B0bo 6509390 303369bEH > 06030 obLIBOZMOL
390M©YO0 ©d 1939 PIPRIPOOs BIEWIYWLS s GHIdME MO 3OMEYL-
do 50myg9gbgdemo 543030093 SOLMMdI6EHT0 F900OYMbMsTobolss
@5 303965D0boll 3mb3abEHMo30s O MBIRIMPMBdS. 3900 OYMbMeEsdo-
Boll s 30396M5B0obol 6569380 BogMo™ 530bgd0l 2obLEBO3MOLL (3bMmdowo
306396300l Fs6r0eT553000 blibserdo 3080bscgmdl 99890 M95d309d0:

/ICH:-CH:\ /CHI-EHJ
HN NH +HCI — HN NH « HCI
N /
CHz- CHz CH;- CH;
CH3-N(CH:-CH2-OH)» + HCl = CH3(CH:-CH2-OH):N-HCl

bereom b596goM0dm GMOHIMS godmoygmemgds 999absoMo:
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9,102:N V'K

LsgOn® 5306900 % = ————
w-d

LooE:

V- 2353033605%9 sbstrxweo 0.5 N HCl-0b Gomgbmds, 1sd?

K- 0.5 N HCl-0b blubstols 89L{mem9d0l 309530509630

d- Lo5BoErOBM bLBsMOL JMmEO fmbo, 3/LF?

W- Bosboerobm s0gdweo blbs®ol Gomgbmds, 1vd?

N- HCI-ol blbo®ol bmtdscnmds

9,102- LogMom 53069gdoL X 5399H0 M3EY6Mds Losbswrobm BLbsMTo, Mrmdgero 99qlodsdgds 1

13* 0.5 N HCI-0ob blbo®U, @.

50b0dbmwo BHo@®ms30s 3090bsmgmdl 06035EH™MO dOHMIFIbMEOL

OXOL 965md0LSL, MHMIOL BIOOL (33es 00LGRIHOEL yzomgerdo bme-

309 ©gds pH=3.0-4.6 ©©0535Pmbdo.

03obsm30L, GMI LogHmm 5d0bgdo IYMBOE oYM 30396MH0bs© ©

89000 0gmsbM 53065, GHOGM300 J50Yym M6 LoggbwMmas. 30639 Logy-

bmOBg HoG®Mo305 39bbmM309©s 0600035GHMM dOHMIN0TME WHXOL ™o-

Bomdolsl (890 (33¢00l ©0s35Bmbo pH=6,0-7,6). B9l 33ws 30LRIMO0EH

430009 do. bmem dgmdg LsggbrMbg BHOGM300 PoaMdgers 03539 Lssboero-

DM swodzm@Hdo 0bE035GHMO dMMIFIEMOl WMol msbsmdoLLL, FgMOL

335 00L89IO0EIL yz30mgwdo. 3d3MmbgbG s 3mb39bEGHMS309d0 05bYM0Tgds

d9L0d530L0 FMOTMEGI00):

(V,—V;)-N-K-86.14-100
V-d-1000

303965%obo % =

(2V; —V,)-N-K-119.16-100
V-d -1000

9900w EOgMobmesdobo =

Loo(3:

V-b5565000Bm@© 50900 bibsMols Imgmemdss, 1LE3;

V2- 353033059 obstrx o 1 N HCl-0b dooerosbo dmEuyenmds, 1d3;
V1-3060390 35¢0330M5Hg obodx o 1 N HCl-ol 80¢0sbo dmgoemmds, 1d?;
N- HCI-ob blibotol bemdsenmds;

K- HClI-0b blbstol dgbfieadgdols 3m9530309630;

d- L55B5E0BME 509Bw9E0 bLBGOL bgg®omo fmbs, a/lsd>;
86,14-30396M5B0b0b M50m9bmds,HmIgeog Gggbsdsdgds 13%,1 N HCl g;
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119,16- 99000 ©0gm5b6MEsdobol Mom©gbmds,MHmIgeroa dgglsdsdgds 1 d* 1 N HCI-U, g.

B30BL  Foge  opgbowo  dgomEoom  Tgbodergdgo  Aobs
306390060900 50608 bobToMHMEbA0LYD gofidgbool 3Gmgldo ogs-
3Mb6GHOMWMm  53LMO¥6GT0  Igm0w O MIbMEsdobols @y  3039H5BoboL
3M63963H®530900. bmErm o000 9b65BIMOEMIOL  IMP3g30L  Fgdmbggzsdo
QOMES© JM35b0bmm dobo s 9bs.

L.U. ,,6H9500530L sBME0”-bs (30560555350 §o03mgdsdo gsdmygbgdoeo
59430306900 5BMOHBGOEHOL 565¢r0BMMO 3MbEHGMEOl
3900M@9doL 3999353905

Jodonmo  Homdmgdgdol  Ggdbmemaon®o  3Gmgbgdol  989dGHcmo©
domm35 oMImMmmaqbgeros Gglodsdolo sb5er0E03MMo MHMMB3gYmaol yo-
909. 309685535L Fo0dmgdol 3Hgdbmemaom®o 3MHmEgbol Lbgssobbgs bdo-
0519 9650BNHO 3MbEHOMEOL F5BbMME0gEgds 505 360d3bgerm39609,
59653 PomImgds 3gmdqdoLadod 35@gam®mosl d09g3mm3bgds.

3096055358 doegdol  bbgsslbgs d9gmmEqd0Esb  L.L. Gmlmsgol
SBm@Edo 499myqbgdE0s sbMMLmzol d9omEo, MMIgbsis sB9g39 dgmsbols
59693000 58MbM@@oBLsE MHm©gdab. dgom©o 0m3zs5¢olobgdl dmbgdcmogzo
5060, 5905308 @5  359M0oLRSD  T90YSM0  LTTSR0  BIMIYZOL  goBSgdIL
3@0530b5-6Mm©0dol 96506mdoLOYL ©FBOEIOM 35BS ODIGHMMOL do-
©)bY.

9CH. + 2N + 302 =2 2HCN + 6 H:0

90vbgo35 0d0ls, M 50bodbro Mgod300L 498mbogEosbmds 62-
64%-05, S6EOMLM30L FGMEO® (3056355350 FoMTMYds 439WsBY 493N EIWY-
0005, 695d300L 499MbOgzE0sbMd0IL 98mIEObsc, 3bowos vYHOwo 593
39350 BEGMM0L 35009Hg 0dE0bIMG M0y MsbsME 95]3090LsE. gPM-9MdO
136083690 ™m3569b0 095305 3MUEZOGOWOBIGHMOM BMbsdo {omdmddbowo

2 356 - 39BOWOBOGMOO
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3056955350 36396L055 Fywols mOmJwom, HMIwol 8999093 bobdoMmdo
(1)-ob mJboo s 530530 FooYds:
HCN + H:O = CO + NHs

LHMOgo 950b0dbo Ggodi00L 8999 Jowgdwo s30s30 Jdbol Jod-
™0 G9d6mmyom® bEH0gdbY (305685535l 3ME0dgHobsEool LogOHmby-
90, oobs3 LMo 580530 3393w0bgds (305685935l 3mEodgmobsiools
36m39b0L 060(305GHMMO®. (3056855351 30O BOGOOL 3OMEILO 3B MIoE)S-
WwoBMEO 3OHMEJL0S, HMIJWOo S8JNJJd0m Fgodwgds AMOZ3MEIL, sdoEHM™d
9990amdo ¢9dbmemaom®mo BEoos galsbmMgds 3mb@Es@wIM0 506M9gdol sd0s-
300996 25539bsl, HMIGE03 dME0MTso39L I9d39Md0m beM(309wgd.:

2NHs + H2SOs = (NH4)2SO4

30956055356 Ho63mgd0ol d90a™do ¢9gdbmemyor®o LEsos, 3mbEs@vI-
M0 50609306 doLo godmygmazss SOLMMBYEEHOL F9339MdOm. BLMODIDES®
3990myg9gbgdmeos  fgowo, MHmIgeog 0995939005 Lbgoolibgs  35939000.
3095605535, MMM 3 [yoedo blbso Bogmoghmgds, oblbgds s0LMMd96EHT0 o
Do3mgabols sGo MgEHgL 2,5%-056 [goblibo®l, Gmdgero d0gds®mmgds Latgd-
G0803530M 3MMbsdo, BoWIE 0J0 0YMAPS 3MMPIEO 30568545350 S M-
3969006090290 5dLMOHBIHEH0 BB JdS BLMMBFOOL BiEoE0sDY.

MMamO3 339 930b0dbgm 3056059358 3Me0dgHoBosgool 0boEosEHmMmo
5805309, MMIGoi3 3MbEBOIGHMMO 506900L Fodmoymas amaotM©dsgsgols dg-
d39m00m s Ho03mgdbol  mabsme  3MMEMI@L-5dmbomdol  LYIERSB.
306350 50690056 5805308 100% 56 F05060d3gds Q0655358 F0g®
Q5 5QYO0 5J3L 530030l 93603369 ™ (/49 0,025%) 2565LbEEHMAL, Hmdgaros
b30905 5dOLMEMDEF0S-M9JBH0R03S300L BEBO0sDY. LfimMgE FobsbbenEmdo sdos-
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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 CO:2. 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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