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biznes-inJineringi qimiaSi

cianmJavas saamqros stabiluri muSaobis uzrunvelyofa reqtifikaciis 

stadiaze cianmJavas polimerizaciis aRmofxvris gziT
leri gvasalia; 

T. mamaguliSvili;
 v. maWaraSvili

reziume
  

cianmJavas warmoebis stabiluri muSaobis 
yvelaze metad xelisSemSleli faqtori aT-
wleulebis ganmavlobaSi iyo reqtifikaciis sta-
diaze cianmJavas polimerizacia. polimerizaci-
is avtokatalizuri meqanizmidan gamomdinare 
man SeiZleba sistemis afeTqebamde migviyvanos. 
garda amisa yoveli 2 – 3 kviris ganmavloba-
Si polimerizaciis mizeziT xdeboda saamqros 
iZulebiTi gaCereba warmoqmnili polimerebis 
sistemidan gamorecxvis mizniT. saamqros iZule-
biTi gaCereba iwvevda warmoebis teqnikur – 
ekonomikuri maCveneblebis mkveTr gauaresebas, 
mocdenas aparatebisa da komunikaciebis garecx-
visaTvis cud samuSao pirobebs.

materialuri balansis da eqsperimentaluri 
kvlevis safuZvelze aRmoCenili iqna, rom cian-
mJavas polimerizaciis gamomwvevi mizezi iyo 
orTofosformJavas deficit, romelic ver 
uzrunvelyofda kontaqturi airebidan narCeni 
amiakis SekavSirebas da mdgrad naerTSi mis ga-
dayvanas. orTofosformJavas deficitis mizezi 
ki rogorc aRmoCnda iyo orTofosformJavas 
analizis dros saangariSo formulaSi arsebuli 
titri 0,0098, romelic gulisxmobs orTofos-
formJavas molekulaSi arsebuli samive wyal-
badatomis monawileobas reaqciaSi. Cvens mier 
saangariSo formulaSi arsebuli titri Seicva-
la axali titriT 0,003266, romliTac orTo-
fosformJavas neitralizaciis Sedegad mxolod 
mdgradi erTCanacvlebuli fosfatis miReba 
iqneba uzrunvelyofili. aRniSnulis gaTval-
iswinebiT Catarda sawarmoo eqsperimenti, rom-
liTac dadasturda orTofosformJavas defi-
cit sistemaze da aRmoifxvra polimerizaciis 
problema. Sedegad gaizarda gamomuSavebuli 
produqciis raodenoba, Semcirda TviTRireb-
uleba, gaumjobesda Sromis pirobebi.

Summary

On the basis of material balance analysis and experi-
mental research, it has been found that the reason of hy-
drocyanic acid polymerization was the shortage of or-
thophosphate acid, which could not provide residual am-
monia binding from the contacting gases and its transfer 
into sustainable compounds. As it turned out, the reason 
of the shortage of orthophosphate acid was the existing ti-
ter 0,0098 in the calculation formula during the analysis 
of orthophosphate acid, which  was changed by us with 
other new titer 0,003266, as the result, during the neutrali-
zation of the orthophosphate acid, it was guaranteed to get 
single substitute phosphate, thus the problem of polymeri-
zation was eliminated. After the correcting the calculation 
formula, increased the quantity of the produced product, 
decreased the self-value and improved labor conditions. 

* * * * * *

oqros miRebis hidrometalurgiuli meTo-
di, romelic aRmoCenili iqna XIX saukunis 40 
–ian wlebSi p. bagrationis mier, mdgomareobs 
TviTnabadi oqros gaxsniT natriumis cianidis 
wyalxsnarSi Jangbadis Tanaobisas da miRebuli 
ciankompleqsidan oqros gamoleqvaSi TuTi-
is meSveobiT. oqros mopovebisaTvis saWiro 
natriumis cianidi iwarmoeba saqarTveloSi, 
kerZod “rusTavis azotSi”.

“rusTavis azotSi” natriumis cianidis war-
moebis meTodia Txevadi cianmJavas kaustikuri 
sodis 42 – 44 % -iani wyalxsnariT neitrali-
zacia:

HCN + NaOH = NaCN + H2O    (1)
miRebuli natriumis cianidis wyalxs-

naris Semdgomi aorTqleba kristalizaciiT 
da SrobiT. Tavis mxriv cianmJavas warmoeba 
xorcieldeba andrusovis meTodiT, romlis 
mixedviTac cianmJavas sinTezi mimdinareobs 
platina – rodiumis Senadnobisagan (Pt : Rh = 
90 : 10) damzadebuli katalizatoris badeebze 
meTanis, amiakis da haeris airnarevis gatare-
biT 950 – 1050 0C temperaturaze:

2 CH4 + 2 NH3 + 3 O2 = 2 HCN + 6 H2O    (2)
kontaqtirebis Sedegad miRebuli kon-
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taqturi airi 6 – 7,5 % HCN -is da 1,7 – 2,5 
% amiaks Seicavs, romelic adre iTvlebo-
da, rom es iyo reaqciaSi Seusvleli amia-
ki, magram Semdgomi kvlevebiT dadgenilia, 
rom postkatalizatorul zonaSi arsebuli 
amiaki es aris miRebuli cianmJavas wylis 
orTqlTan urTierTqmedebis produqti:

HCN + H2O = NH3 + CO       (3)
kontaqturi airi 98 – 102 0C –mde gaciveb-

is Semdeg gaivlis e.w. “sulfatis skrubers”, 
romelSic igi iwmindeba amiakisagan, - go-
girdmJavas meSveobiT:

2 NH3 + H2SO4 = (NH4)2SO4     (4)
sulfatis skruberidan kontaqturi airi ami-

akis narCeni SemcvelobiT a/u 0,025 % gaivlis 
wyliT absorbciis stadias, romlis Sedegadac 
miiReba cianmJavas 2,5 % -iani wyalxsnari, rom-
lis reqtifikaciiT sabolood iwarmoeba Txeva-
di cianmJava. sareqtifikacio kolonaSi mudmi-
vad miewodeba orTofosformJava, - cianmJavas 
polimerizaciis Tavidan acilebis mizniT, im 
raodenobiT, rom kubur siTxeSi misi Semcvelo-
ba 0,3 – 1 % -is farglebSi cvalebadobdes.

cianmJavas saamqros muSaobis aTeulobiT 
wlis ganmavlobaSi saamqros gaSvebidan 2 – 3 
kviris ganmavlobaSi cirkulaciuri xsnaris 
Seferiloba icvleboda gamWvirvale ufer-
odan – Savamde, ris Semdegac xdeboda saamqros 
iZulebiTi gaCereba da aparaturis saguldagu-
lo recxva cianmJavas polimerebisagan. cianmJa-
vas sintezis stadiaze katalizatoris badeebis 
normirebuli muSaobis saaTebi 2800 – 3000 sT 
–ia, am drois ganmavlobaSi saamqros iZulebiTi 
gaCereba, cianmJavas polimerizaciis gamo, 6 – 
7 –jer xdeboda. yofila SemTxvevebi, rode-
sac sareqtifikacio kolonaSi adgili hqonia 
didi raodenobiT myari polimerebis warmoqm-
nas, romelmac avtokatalizuri Tvisebebidan 
gamomdinare, afeTqebamde SeiZleba migviyvanos. 
polimerizaciis mizeziT saamqros iZulebiTi 
gaCereba iwvevda rogorc ekonomiuri maCven-
eblebis gauaresebas, aseve gegmiur CamorCenas 
da katalizatoris badis danakargebis gazrdas.

 avtorebis mier mravaljeradad iqna Ses-
rulebuli dakvirveba kuburi xsnaris Suqgam-
tareblobaze saamqros gaSvebis dRidan iZule-
biT gaCerebemde. Sesrulebuli analizebis saSu-
alo maCveneblebi warmodgenilia cxrilSi # 1, 
xolo grafikulad gamosaxulia sqemaze # 1

kuburi xsnaris Suqgamtarebloba dReebis 
mixedviT

cxrili # 1
dReeb-
is 
raode-
noba

Suqgam-
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bloba

%

dReeb-
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raode-
noba

Suqgam-
tare-
bloba

%

dReeb-
is 
raode-
noba

Suqgam-
tarebloba

%

1 95 9 91 17 40

2 95 10 85 18 32

3 94 11 80 19 25
4 94 12 75 20 15
5 94 13 70 21 8

6 94 14 65 22 3

7 93 15 55

8 93 16 48

kuburi xsnaris Suqgamtareblobis damokidebuleba 

dReebis raodenobaze

diagrama # 1

Suqgamtarebloba, %                            

dReebis raodenoba

cianmJavas polimerizaciis gamomwvevi miz-
ezebis Sesaxeb literaturuli monacemebis 
analizma cxadyo, rom cianmJavas polimeri-
zaciis iniciatorebi tutovani bunebis niv-
Tierebebia (metalTa hidroqsidebi, amiaki, 
cianidebi, karbonatebi), romelTa cianmJavaze 
moqmedebis Sedegad warmoiqmneba cianid – 
ioni (CN-), ukanaskneli ki axdens cianmJa-
vas polimerizaciis reaqciis dawyebas. tu-
tovani nivTierebebidan sistemaSi mxolod 
im amiakis moxvedraa SesaZlebeli, romelic 
sulfatis skruberidan narCeni normiT a/u 
0,025 % miyveba kontaqtur airebs cianmJavas 
absorbcia – reqtifikaciis stadiaze. te-
qnologiuri TvalsazrisiT fosformJava, 
romelic sareqtifikacio kolonaSi miewode-
ba polimerizaciis Tavidan acilebis mizniT, 
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swored narCeni amiakis “SesaboWadaa” gam-
iznuli. amiakis SekavSireba fosformJaviT 
xdeba Semdegi reaqciebiT:

NH3 + H3PO4 = NH4H2PO4     (5)
NH3 + NH4H2PO4 = (NH4)2HPO4    (6)
NH3 + (NH4)2HPO4 = (NH4)3PO4    (7)
orTofosformJavas amiakiT safexurebrivi 

neitralizaciis Sedegad miRebuli naerTe-
bidan mdgradia erTCanacvlebuli fosfati 
NH4H2PO4 , romlis daSlis temperatura 190 0C 
–is zeviTaa, xolo orCanacvlebuli fosfati 
(NH4)2HPO4   70 – 80 

0C temperaturaze iSleba 
amiakis warmoqmniT:

(NH4)2HPO4 = NH4H2PO4 + NH3    (8) 
  imis gasarkvevad, Tu neitralizaciis romel 

safexurze mTavrdeboda reaqcia, - Sesrulebuli 
iqna materialuri balansi, romlis mixedviTac  
(5) – reaqciis mixedviT orTofosformJavas 
saWiro raodenoba 9,6 kg/sT –ia, xolo faqto-
brivi mdgomareobiT orTofosformJavas xarji 
7,5 kg/sT iyo. Catarebulma kvlevebma aCvena, 
rom kubur xsnarSi orTofosformJavas gansaz-
Rvris dros gamoyenebuli titri, - 0,0098, iyo 
SecdomiT, radganac aRniSnuli titris gamoy-
enebiT CaTvlilia, rom orTofosformJavas 
samive wyalbadatomis Canacvleba xdeba amiakiT. 
realurad ki mTliani raodenobis  mxolod me-
sameds aqvs unari amiakTan warmoqmnas mdgradi 
erTCanacvlebuli fosfati, amitom saangariSo 
formulaSi nacvlad 0,0098 –isa gamoyenebuli 
unda iyos titqi 0,003266.

warmoebis mier gamoyenebuli saangariSo 
formula:

rekomendirebuli saangariSo formula:
 

aRniSnuli aRmoCenis Semdeg Catarda sa-
warmoo eqsperimenti, sawarmoo eqsperimenti 
grZeldeboda sami Tvis ganmavlobaSi da am 
periodis ganmavlobaSi HCN –is polimeriza-
cia ar momxdara. axali saangariSo formu-
la ukve danergilia cianmJavas warmoebaSi, 
ris Semdegac warmoeba muSaobs stabilurad 
katalizatoris badis muSaobis mTeli perio-
dis ganmavlobaSi. aseve gaizarda gamomuSave-
buli produqciis raodenoba, Semcirda TviT-
Rirebuleba, gaumjobesda Sromis pirobebi.
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