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5930009390 256093mb 393399 wEmsDY. Mg dggbgds 3596MU, oo GHgddgesd M 1939
396099 39339M5GHMEMBgs ©IM30©JIMWo 08 goblbgsggdom, MM s0M3d MOl d9d9
090 3bogOol 3m336MH0T0MYdsL S HHJI3gMsGHIMS TgLodsdolo 0BEMEYds, FogMsd Harol
303 39600m©do  3m3360F0MGO0L botx By d00gdMmo  39d3gesd Mol oBgos 9MSS
1538560Lo dob 50 °C #H9d39MoEWIMsd@g FglomdMds@. (30563545358 Hodmgdol 3Mmgd@Hol
dobgzom fjerob 303 39M0m©do 35960 Mbs M39dMmEIL BoMTROEGHIO06 JsermMozggedo
@5 oby bs FogfmgdmEILl  50MmIDdYMHYOL. OB Mo  3MBoEos  LobEgdsby
©EJoLOIMZ0L 506 BY6J30MmboMYAL, MOl godmi 3596008 GHgd3geMoEMIOS 19339 3MYOML
A9939653M5H90 ©99M30©JOo. F9Jdboro dMmBoMgmd0sb Asdmbisgws dog308bogm
35960Ls s 396906030 5000l BsHYBY 93GHMI>GHMIOO M1 0MgdolL MdMI33EIEGOOL
©5949bgds,  OMIgoi  mOmdwol  99939m00m  933HMIdGHMe©  0bsGPRmbgdl  Foom
AH9939M5GHMMOL 93500l Jobg30m.  93BHMI>GHMM0  FoMM30L  MdMI(33YEgdoL
©59969%0m  LoOLEBHYIOL  FMTomdEs b BEBNBOWMOO @S FoBYM0SH  6553509dDY
396099mU 3$9939M5GIOME0 (339¢905MdS Bmoblbo.

3056375358 [oMdmadol  ghm-9Mmo  yzgwsbg 9603369wmzsbo  3GMMdwgds  ogm
SLBMMBE05-M9JBH0RB0353006  BAH90sDg (3056359358 3mer0dgMoBsEgool  3OHMdgTs.
Pot8mgdol 4583900056 ymzger 2+ 3 33060580 53 FoBgHol 2sd9m LoFoMHm bgdmos
Pom8mgdol 29896M9ds s LobiEYIoL LsgMEEIME™ M93b3s 3modgMHgdoLogh. (3056355350
300dgM0D5305 93GMIOGIODMMO 3MM(3gL0s O b BWHZL OO MOMEIbMdOm
LodML  49dMmYmas, MOL  2odmE  3OMEgbo  LEMAbMdMO  BJoMgds. (3056855350
30dgmH0HBs305d F90dwgds 5339090599 J03094356Mmb, 19 Bog@goL SO 3Jmbs
dmboomglogg  §o63mgdgddo. 3m0dgmobsEgool 3MmEgbo  d4ologemo 96w s  0fjygds
SOLMEO(309-M9dBH0B035300L 3356dbYg 30MI3ME0MmYdsO blbsMgdOL FgMol Jgzwom (0o
Boerobggm0sb 953599). sbgmo 60odbgdol godmBgbolmsbsgg Hgdbmemyome 3gelmbawl

30009OLO©O VM LoGsE0sd0 g3 ddomds, MoEYPBSE 3tmEr0dgMoBsEooL
3GmEgbolb  dgdamdo  3OHMabmboMgds  FgMdgdgmos. 305630358 FoMdmgdsdo

30dgmH0B300l 8mzwgb 0fj3930s 9999 5MYMR00 T99R9OL:
- Po63mqdol  dmizgbs

- Byowggwol posbamxgs
- 0300000090 gdol B
- 39GOW0BIGHMOOL  d5EOL  ©JoJEH03530S
- §o63500mdoL  Gqd30609d5
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- 330003560 0MMboL BYbMOTsEBH0MWo IBIIIMP0
- 96mdob 30MMBJGOOL 25960

595L 995BH90Mms LobBYIol 4593900l boGrxgd0E, B3 d1939 9196MggdEs HoMTmgdol
A9960316-930mbMB0 36 5B396909dL.

B39bL 809 Bo@oMgdmo 33930000 LBoddsocmgdol FggEo®  S©0dmBgbowo  0dbs
3096759358 3m0dgMoBszool  3mE3M9gBHMwo  FoBgbBo, gu  oym  LoMYIBH0BROZS30M
3Mmmbsdo d0{mgdwo MmOHMNMBMLBMOTH935L ©IBOGOGH0, M3 396 YBOHWE39wYMR
bmeogzsdol  b3OMOYMHOL ods  “Qo3sMmeo” 5805306 TgdMIFZOL  gho  Bobozegdmem
3B EGH3. 930l FbMol sdoll JoBgHBo ogm 3906 LombgdVo MmOMMBMLRMEOTH535L
39bLsBEZMOLLL  BHo@Mol  0,0098  250myqbgds.  50bodbMwo  GoGH®mol  Asdmygbadol
39000b393530, BIM3E0E0s MHMI MOOMRMLBRMMTH935L dmwgzrmsdo 99ds3swo bsdogy
0900d5@-5GH@AL 5943L 1650 FoBmdabsl 5805396 BYMIO Bogmomgdo, Lobsdwpgzowgdo
30  mOOMRMLRMOIHo35L  IErosbo  Mom©gbmdols dbmerm@  dglsdgl  5g3lb  MbsMo
500530056 o63mdabsl Moo gMm Bsbs3E3wgdo 5dmbomdol mbigs@o. sdLMEODdE0OL
93939 L3OMdYMHOLS s BMOLZMMOYMHTo F9Jdbogro 30MMIYGOOL gom35eolfobgdoo -3
3mD0309030 5601 FgbodEgdMdS [FoMmBMmodabol MmMBIBsE3wg0Io 5dMmodol BMLRsEG)O,
(9903 LoMYJBHOR03930M 3MEMmbsdo s®LYdMWo HH9I3gMoGIMOL godm Es0Twgds ghHm
Bobo(33¢09d MLRsGH93g @S LMJGH0B0ZOE0M 3MMmbsdo QsdMmEYMEMEbol 530030
993 gdl, MMIwgdoa 33930690056 3modgm0Bs300L 0b0E0sEHMMYds©. Sdgbo
mOOMRMLBMOTH535 LoLEJIsDg 3§393w0bgds 9O Fdosh 855350, FglsdsToLOE MO0
Lombol 565¢0Bol ML godmygbgdmwo mbs ogml Ho@®mo 0,003266, bszzers 0,0098 -
0bs. BoGHMGOME0 sdMMSEMMH0I0, 00¥) Boffo®dmm 33093900 B0M0mMYdEs 58 39MLOOL
LobjmMgdo. LoLEGHYIOBY MOPMBMLBMEOTH35L FoBOHT 5MBMGBH3OS 3 0TIOOBS300L
30Mdgds.  3mwodgHobozool  s0dmdbzcmsd 30  doaz0y3zsbs 9909y F9w09a9059Y:
OBEOWMOES LoFoMdm 3OHMEILO; FoODIME FodmdmdsgzgdvImo 3MMEYYJ3E00L MomY-
Bmds; 99930605 3O:MEMIE00L MZ0MPOMGINGds;  odxMdgLS BsFNTom 306MHMdYdO
@5 3mEml  5bsb0dbsg0s, MHMA B3zgbo  LooLYMHGHSEoMm ™m9gdol  dsbd@edgddo dmgdao
3056355358 Ho®mdMgdol  @bs350Maq00L 890300905  9dmbsdmendy s06Mgddo HCN -ob
3993060900L ABom. 25dMbsdMd3 s0Mgddo HCN -0l 36:mgd@me bemMdsbomsb dgstgdom
29BOHOOWOo  Gom©Ybmds  LobBdsbg “Dmemgzsbo” @s “G0bmlmgzsbo” doMowblbsmols
3990myggbgdsbg Mool mddss, Fomo  Fooero  3MOMBOE@mdOL  aodm.  dgddboero
9 M3s6mgmd0sb B39BL FogM TM0dgdbs ™Mo  godmbogzowo, 9dgsb ghomo - dqLsdy
Lo5dBMODEOM B3MMOIOHOL oEPTS 0Ym, MHMIGEoE FoMBs@gdom dsbbmeiogws, bomwm
d9mM9 30 L3IOMBIOLS O BMOLIMdIOMTo dMOfiy30L Lod33zM030L FOBOS, HMIgo 53
9B93Pg  obbmOE0gwgdol  3GMmE3gldos.  dglsdg  LosdbMGDdEOM  B3MHYdYMOL  ©oETHD
Domdmgdsl Jobigs Loa®Mdbmdo 93mbmdos.

3.1. 305635535l 3crg0TgMHOBOE0s s olo 50BMBYBIMS FoMmBmgdsdo
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3096355358 Po®3mgdol  ymgzggero 458390056 2 + 3 330600L  AsLbgol 999y
LoM9IBHOR0ZOE0M  3MWMbsdo  0MOP3IMNES  BODOZNOO  (BHgd3gMeB e, §b6935) s
5b65¢0BMm0 35639690 gd0, 1939 53W0JdMEs BoEGOMIMWSoMm blbsGgdo. 3ol d9d9
53309090 bgdm@s Bosddemml goBgMgds, LoMgJEHOB0ZOE0M 3MWMmboll sdErs @
3009603530900, 003309 qd0L, Bs353900L5 s #¥BdMYGOOL Lo I EIYIEM (Y3b3S
3m@0dgmH900Logsb. (305635535L 3meEr0dgH0bs3zool 60dbgdoL 2shgbolimsbogg dmdLobwyeg
396OLMbsl  M30MMIBIE  SdIBM  30M9MGdsdo  Mg3om  FMTomdS,  MoYBSE
3bMdow0s, MHMI (3056055358  3me0dgM0Ds305  93EMIIBHOIWODBMMO  3BM(3gLoS o
59™dJ90599 990degds dog309356MmU.

MHMYMOE 9330039059 583965 3W0dgMH0B300L 3OM3gLO AYOLOIMOI® SO 009N YdS
©5 BODYOIMMOE 030 50LSHYds 3900 bLbsMOL TJBIOOWMBOL (335¢)0SMBSBY. B39BL
dog6 g gdmeo 0dbs 3md0MMo blbsGOL Fmdysd@Eocgdemdols s65¢r0Bo Losdgemmls
390399056 Aol 0dMgdom  JoBgMYds3©Y. uOMEgdIMYo  bseoboll  Fgga9gd0
Pomdmpqbowos gbGowdo 1, bmwwm 310996H0 blbseol 89942593090 ™dOL OHMBML
©59M 300093 9d0l OsRGTS Br(39d90s bobsbbyg 1.

OmamO3 Homdmabowo bM0ww0Id s LOIMOID BIBL, Ho®Bmgdol 95339006
339 99-9-10 009l 0§yg0mMs 300dIOHODBIGEOS.

30639 9GHo3Yg 33935 8080bIMYMIPS 530M0EMmboGM0owol 3oy Hol FoGsm®om,
Gmdgwog Bzgbo sDBOHom Fomdmoddbgdms (3056355358 LobmMgBOL BEBOEOsDY 3MIM3S6OL

5396930000 59MmbmEroBom:
CsHg + NH3 + 20, = H,C=CHCN + 4H,0O (1)

CsHg + 2NH; + 250, = HCN + CH3CN + 5H,O0 (2)

gb®ogo 1. 37MdmEmo blbsmols 565¢r0Bol 8909900 8v)das8@sMm9dmdols

05B39690¢9d%By
Y900l | 39Jas0EHeMgdmds, ©MggoolL | 8mdasdBoMgdemds, ©ggoolL  [09JysdEHoMgdemds,
5m©gbmds % Mom©9bmds % Mom©gbmds %
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

5303™md 3M0MH0 LoMbosb sdmgysgom 76 + 82 °C 3H9d396Mo@MsBy V69
R5J305, OG0 9O 4960300 OMT0 3mE0dgMOBI30L. 50bodbMmo FMOJ300lL
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domMads @S OLAOWIBHOL BMA0IOHMO FoD0o3MMO  Tobollosmgdgero HoMmdmpyqbogos
gb®owdo 2.

MOMamO3 339359 563965 90bodbmo Bogmogmgds ogm s39@™Mbo@GMowo, HmIguos
50 gobogol  3modgmoBszosl,  s8oFGHMI 33935 98 FoTODMEGOOD 9SG

393OIJWIONo.

3bMoo 2. gmOLIOGMBYIHOL Lombosb 7682 °C (3gd3gMs@nMs®y 8Mmstg BMsggools
965¢r0%ols 890092900 8mdas®sdgbols

05B396gdgw LY
RO 3Od9OOL Lombol 3o0mbob 90090990 EOLEGHOWHEOL | 8MJao0MsEgbol
Ne A3 mds, Iew $993965@Hwc, °C dm300Md, Iew 353969090
1 1000 7681 1,2 1,3458
2 1000 7782 1,4 1,3463
3 1500 7682 1,8 1,3464
4 1500 7882 2,0 1,3458
5 1500 76--80 1,8 1,3461
6 1500 77--80 2,1 1,3459
100
90
X 80
3 70
€
£/ 60
Q
\é’ 50
© 40
3
L 30
& 20
10
0
0 5 10 15 20 25
©M9900L M5MmEIbmds

6ob. 1. 31904960 blbsGols Bw9dasdEsMHgdEmdOl sIM3IOIIMEIdS
©OMB0Y56

3056355358 30¢0dgmH0bsEgool 89dsboBdol Tglobgd o Mo mGmewo dmbsi3gdgdol
5b65¢0Bds  ©oy35b5bs, MHMI (3056355358 3 0TIOHOBE00L 0boEosGHMEMGO0 G056 gMdg
bsbosmol  60gm0gM9gd9d0:  HBg ©d  GHMGI0homs  Wommbgdol  Ioemmdlowgdo,
39600Mb53Hgd0, 30MHMZIMdIMBsGJO0, (3096000900, 51939 980530 O MEOYBMEO Gmdggdo.
Bodmm3zwowo  bogmogMgdgdosb (3096855356  HoMmBmgdols sBdLmMdEools o
9dG080353008 BES©090Dg FMmb3gMs MO 580530L5 2OTMMOELYMW0s. o3 T9gbgds
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50053L, - 3mBAFSIBHMOO 506000l  gma0M©Tgo3Mo  2ofdgbol 890y  3MbGOIBHO
50690do 5305306 Bo®Bgbo 90339 mds  5G9mAgBHal 0,03 % -0s. sdol 909y
©530639M9bom  LEMYJBH0R03EOM  3Mmbsdo  FofmEIdMEo  MOMMBMBBMEOTZ
50obMds 0ym vy 965 B53050M0LB0 00 MOMmEYbMdOL 580530L FGLodMFs®, GMIJOo;
39503YM®EbgdM@s LMExsEHoL B3MBdgMOL Joads. sdol AoloM 33935 893500090 BMLGHO
3539050 35oblo,  GMMIgwdsg  9Bh39bs breogs@ol  b3OMdgMOL  dowds
»3obBLEEH™I0“ 5300300 TgbodmFo 9,6 33/Lod 100 % -0560 MOMMBMLBMEOHTH5355 LyFOoMHM,
boem 53odGHmd®mogo dsh39bgdgwo 7+8 32/Lm -b 895096@0. 50b0dbmols JoBgbo oym ob,
Mmd 3709960 Lombgdo MOPMPMBRMOTo35L ZobLOBOZMOLLL 45dmMYygbgdmeEo ogm GHo@Mo
0,0098, Gs3 60dbogl 0oL, OMI MOPMBMLRMOTHS35L Img3wsdo Fgdsgswo bsdogg
D9odo-s@Hmdo 0090l dmbsfogmdsls 95d305d0. Lobsdz0egdo 30
MOOMRMLRMMTH9358 8000560 MoMmEIbmdol dbmErm© dglsdgEL 543l Mbseo HoedmJabsl
500530056 3aMo0,  9OmbIBIE3wgdYmo  BmbgsGo, ®mIgos LGB0 ZOEOM
3Mm@mbsdo 96 ©s0dgds 53053509. Lobsd30wgdo 30 MOMMABMBGRMEOTS35, OMYMEO3
159931 d05b0 855535 5805396 M195930530 FgOobL LorgbOdMHOZ5:
NH3+ HsPOs —— NH4H,PO,
NH3z + NHsH,POs—>  (NH4),HPO4
NHz+ (NH4);HPOs —>  (NH4)3PO4

BoIMM30o 6195930900056 306390 M959d300l 89990 J0ogdwo 3MM©OIGHO -
NH;H2PO; 806000 603000969d55 s dobo @sdol 39d39mo@wes 190 °C -ob bggzomss.
OOMBOLRMOTH935L  Bgo@momobBszool  Igmeg  LoxgbObg  FJoowgds  mOBBE3wdMEo
gebgo@o - (NHg):HPO4, Gmdgwog 7080 °C 3983905365y 08amgds 9®mBBo33egdmeo
RLBOGHOLS @ 530530l Hotrdmgdboon:

(NH4)2HPO4 — > NH4H2PO4+ NH3 T

LSM9IBH0B03530M 3MMbsdo sTYsMYdIMO 3H939MOEIOHMEo Mg50d0l dggyo© gl
396513690 M95J30s RO 0ym, bmwm Mgodzool 3MMmEdBHo, - 980530
Pom8moagbs  LimGMg  30modgmoBszool  0bogosGm®l.  9dgsb  as8mdobaty
MOOMRMLRMOTH35 339306905 565 159g3MA0sb, 96589 JOMRWMA0D 85535, SFoFEH™T
306 blbo®do oo gobloBgmOlsl asdmyqbgdrmo mbs ogml Go@®mo s6s 0,0098,
55390 dobo dgbodgeo - 0,003266. Bgdmmddmeo s©0dmBgbol dggyo B39l dogH
993300 0dbs 39096 Lombgdo MmOMMBMUBBMEOTHo35L  2obLsBPZMOL  Lssbys®odm
RMOIMES:

B396L o9 9396 0MGOO FMEOTME:
axk*0,003266 %100
5xd

%H3PO4:

Do3mgdol doge g59mygbgd o BmMmIm.s:
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axk*0,0098%100
%H3PO4: Svd

5dob 99909 LoFoMOHm 0gm 8909a900L 30xqds Lofo®dmm FslidEHsddo, MHoLmM30LsE T9RS
36MMyM535 5 BoBIM LofoMdmm 9dudgM0dgb@o B39bl dog® T93+9ds390me0 Losbys®odm
RMOIMNOL  g58mygbgdom, FIBOPOWO MOMMABMBBMEOTo35L FJofimgdol 306H™dYdT0.
BoGo690me0ds Lofo®dmm 9du3gM0dgbEHTs s9ILEHMS B39bo FmLsBGYOOL FGATsM0EHY0S.
PotBmgdsdo  3m0dgMoBszool  sdmubzcmsd  dopaz093sbs 909y 3MBoGo®
39093905009:
- 3950DMEY 29833539390 3OHMOYJ300L MOMOIbMBY;
- Po®3mgds 39Fomds BEBIBOWNMS©  39GIO0DIGHMOOL  doOoL LMo LHgsMIBEGH0M
396M0960L 2560530 Md5T0;
- 89930605 360300l MZ0MMO0MIONIENGdS S ROIXMIJLES FOMToL 3060H™dJd0;

3.2. 3056055350 §a6r8mgdol LobmgBol LEoools s65¢oBMMmo 3MbEMMEmOls
3¢080bs30s

3056355358 Ho0m08mgdsdo  3MM@NIBHOL 89000 godmbogwrosbmdom  dowgdolsmzol
39bLO3MPOGIMo  8603369emds 543l LdTogo BoGgzol Jodor)H TgAgboEIMdSL o
3033mbgb@ms MO0 IOHDMBBIMEMISLL.  mogol  FbeMog  Lsddsgo  BoGgzol  Jodow®
09029600md5%bg 9mddg909b BoJGH™MMGd0, OMIWgdog OH™MOL Lbgsslbgs dw9segdo
36OMabMBoMIOOL 396939 O ©0535HMmbI0 335 gdsEMBID > 293w gbsls  Sbgbgb
1533og0 B30l JodoE F9gb0WMBdIBY S 3:33MBIBEBHMS MOMNO0IONMDIBSBINPMBDY.
306390 06@0353MM0, o3 93wgbl Lsddsao boMgzol 00y (33Wowgdgdl, gl sGob
3Mm635d@HMO  s069d0do HCN -0l 3899339crmdol 33390000  3wgds ©s NHs -0l
3063965300l BOs. 53539 ©@OML  5LLb0TBsZ05, MM bsOBMMO  3MbGHOMEOL
365530308 Jobgz00  3mbGHJGHMMO S0MgdoL @S LTsgo bsMgz0L  T9IoygbermdOL
9b65¢0Bo gmgzgger 94al Lysmdo gombger LOVIEPEIIMS. Bsobo FmomMbMzEs OE
©@OML s bYFgALOMEGOW™ 96030l BEMOSLL. OO 0Ym 5b5EOBOL 3EMIOEGSG.
9om-ghmo  360936gm3zsbo  RodBHmOmo  Mo3 330l Lsddsgo  Botgzol  Jodowm®
09029600MmdsL, gl 9GO ¥96906H030 s0MHOL JodowEmo T9PIBOXMBOL  (335¢0GdSOMDS.
05306 dbMog  dmbgdMozo  soMol  F9dogbgwo  3mI3mbybEgdoE  Logdom o
©0535DMbTo (3350905 M.

g4m39wo3g bgdmo »ddmeosh BsbL, MHMI LsFoMm ogm (305685535 Lobogbol
bEHooob  9839dGHWO0  BoewobmMo  JmbGHOMwom  NBOHMbzgwymags.  sdolomgzols
d9bgoyero odbs 3Ms0bmmo go@ds ,NEOCHROM® -ob dwvpdogdmddgwo Rsdfigmo
0bg3Msfomgwo 139dBHOMIGBHMO0 O MO0 JOHMoGHMYMORB0. gOHmo Bsddsgo bsMg30L o
dgmMg 3969060030 S06M0L JodomMo 9960 MdOL  5b5E0BOLIMZ0L. 0bgMsfoomgwo
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139dGH™MIgBHOL  d983gmdom  ygmgger 10 3 -do ghmbger  93@MIsGHE  Mgg0ddo
bm® 309w @gds Lobxol 50gds Lssboseobm 309939980, 13gdBHMOL FoWIMYdY, so0Mdo HCN —
ob s NH3 -0l 3mb396@®530990L g90mm3ms s 9bsewobol d9wgaq00ol dmbodm®m by
200m @b,

3056355358 LObMYBOL 335600l 565EOBNOO 3MBEBHOMEOL 535M5FJOOL IbgMY35d0
Mo 63960 05659mbsfoemgmds egmascgmdls dosm ©o395¢0d6d5d0. 535653006
069g3®030 5060l JOHMASBHMAMIRL 255Bbs B390dOHM 50MHbsMY30, GMIol JodorMo
090099b0mds Fomdm@agboos sbMowdo 3, Gog dggbgds Lsddogo bsgzol Losbsgrobm
JOMA5GHMPMORL @5 F09bmMJdol 0bgcmsfomgen  B3gd@OMIgGHOL, 5000  HIIWOIMGOS
356bmM 3095 B396L dog.

3bM0oo 3. dm670M030 5060l Li535eodMM 50MHbsMg30L JodomMmo Bgagbomds
L535U3mOGM dmboigdgdols dobggom

UGH9BIOFGHMO 3BJOM0Z0 50MOL L3oL3MM @
Ne QoLObYEgds 9mbs390900,
%
1 02 0,015
2 N> 1,418
3 CO:2 0,296
4 C2Hs 2,055
5 CsHs 0,475
6 n-CsHo 0,100
7 i- CsHuo 0,048
8 n-CsHn2 0,019
9 i- GHn 0,019
10 neo-CsHin 0,001
11 CeHi4 0,014
12 CH. 95,54

obgmsfomgwo 1399G™MgEBHMOL ©535¢0dMHJOOLOMZ0L BoFoMm 39bo
WHOMESGHMMHOME 3000093do 803900 MHY3500 (305685535, 535MGHMMOL O3S OdMGdS
d9bOmwEs  HoM3s@gdom.  Lsddosgo  bsMg30L  JodomMo s JOMToGMYMIBOYIENO
5b65¢0Bgdol  MOHMOgOHMIJEIMGds  Bm3gdwos  gbGowdo 4, bmwm  gbGowdo 5
Dommpqbowos  3mbEodEHMMo  506Md0L  Jodom®o  sbserobom s  0bgmsfomgwo
1399dGH™MIGBHMOL Foge JowgdmEo 99EIaJooL MMHMPOIOHMTYEIMYds. boddsao BoMgzol s
0693030 50MOL  JOHMIsBHMYM9g00  [oMmIMm©A9bowos Bobsbgdbg 2 50 s 3 0.
0bgMsfomgwo 139d@BHMmAg@mom TGO gdmwo (30568553585 s 530530l 139gdEBHM9dO
dm39dMos  bobsbbg 4, bmwm  30639]@MOM0 50609008 Fmsbmgdol  0bgMsfiomgaro
1399dBHM0 HoMmIMAbOE0s BobsBBY 5.
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3056355358 LobMgHOL 3396d0L 5b5EIOBMEMO 3MBEEOMEOL M3EH0T0DOE000 Q50D
565¢0Bol LOBMLEY, 99593065 BsEODOLIMZOL LsFoMM O, Q959X MO FOMIOL
306MBYJO0 5 M3 F00535605 BM335 Gl GOMBS OMMES® 50IMZ5B0bMo 35 M) 0d
dobgbom 3°0mf39mwo  ®30mbgdMMHo  (335¢gds™dOL  F9ga0,  Bsggmomm
&996mmaom®mo G000l 3w gErmdsdo s LBLlvM3go B0dsMmMIGd0m T93(339CMO)
090. 365¢0Bol 5356M53HJOOL I6IMHY390 093000 9335305 39BHIWODIGHMMOL  doOL
,00b30MBIMZ560% 3MOMDBOS S IZ0ORILO WOMMBOL BIbMEOToEHOO IBJIMYJOO.
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J0306H0 565¢0D0, % (Bmis)  JOMAsEMYM 9930990 650D, % (O

Ne NH3 CH4 O2 NH3 CH4 O 39600360
1 10,48 11,20 15,97 10,41 10,90 16,00

2 10,40 11,33 15,98 10,34 11,54 15,96

3 10,63 11,27 16,00 10,71 11,17 16,13

4 10,31 11,44 15,96 10,25 11,27 16,04

5 10,42 11,24 15,98 10,51 11,47 15,99

6 10,61 11,17 16,04 10,76 11,21 16,17

7 10,35 11,28 16,11 10,25 11,42 16,08

8 10,54 11,22 16,09 10,72 11,14 16,02

9 10,72 11,32 16,02 10,61 11,44 16,17

10 10,47 11,48 15,97 10,65 11,61 15,96

3bM0owo 5. JodomMmo s 0bx®msfomgwo 3gdEMmdgGol
365¢0Bgdol d90gagd0oL 1IM0gMmagsMgds

Ne | Jodom@o s65¢r0bo, % (Bm3) | b3gdBH®OmAgE®oL Boerobo, % (dm)
HCN NHs HCN NHs

1 6,72 2,31 6,79 2,27

2 6,81 2,10 6,69 2,19

3 6,63 2,10 6,75 2,12

4 6,70 2,31 6,78 2,24

5 6,72 2,10 6,68 2,15

6 6,83 2,31 6,79 2,25

7 6,85 2,10 6,81 2,13
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gb®ogo 6. gamonabolqv airebSi HCN-is zrdadi Semcvelobis damokidebuleba warmoebis

saaTur da
dRe-Ramur danakargebTan

1CN —is Semcvelo HCN —is danakargebi, kg danakargebi NaCN —ze gadaTvliT, kg
# mg/l 1sT-Si | 24sT-Si 1 TveSi 1sT-Si 24 sT-Si 1 TveSi
1 0,6 6 144 4320 10,60 254,4 7632
2 1,0 10 240 7200 17,65 423,7 12710
3 2,0 20 480 14400 35,30 847,3 25419
4 3,0 30 720 21600 52,96 1271,0 38129
5 4,0 40 960 28800 70,61 1694,6 50838
6 5,0 50 1200 36000 88,26 2118,3 63548
7 6,0 60 1440 43200 105,91 25419 76258
8 7,0 70 1680 50400 123,57 2965,6 88967
9 8,0 80 1920 57600 141,22 3389,2 101677
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For over decades a polymerization of Hydrocyanic acid occurred on the rectification stage has
been the interfering factor to keep its production on a stable state. Hydrocyanic acid autocatalytic
mechanism of polymerization may cause a system explosion. Furthermore every 2-3 weeks due to
polymerization it was necessary to stop a system for flushing. As a result such forced production
shutdown led to sharp technical-and-economic slowdown, equipment and communications waiting
time and created poor working conditions.

On the basis of material balance analysis and experimental research, it has been found that the
reason of hydrocyanic acid polymerization was the shortage of orthophosphate acid, which could
not provide residual ammonia 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 titer
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 neintralization of the orthophosphate acid,
it was guaranteed to get single substitute phosphate, thus the problem of polymerization was
eliminated. After the correcting the calculation formula, increased the quantity of the produced
product, decreased the self-value and improved labor conditions.

By study the acting technological mode of hydrocyanic acid production it was found two
important preventing factors for the enterprise stable working: due to variable chemical content of
natural gas, destruction of ratio of triple mixture components on contacting — which also causes
overrate losses for expensive platinum and secondly — daily environmental and seasonal
temperature variety influence material flows (air, natural gas) on contact.

It was introduced a new method by use of two chromatographs for gas mixture analysis in
Hydrocyanic acid production. One out of defines natural gas chemical content and the second one
systematically controls the triple mixture content on contacting. Introduction of this innovation gave
us opportunity to make operative correction of the technological mode, which significantly reduced
expensive platinum losses.

infrared spectrometer is designed to control an amount of Hydrocyanic acid and ammonia
concentration in contacting gases. Up to date devices make possible to regulate a real time
processing mode and decrease platinum catalyst losses. Researches for natural gas purifying from
methane homologs are in progress, and impact of different factors on processing mode will be
removed by integration of the automatic regulation of material flows to heat exchangers.

In hydrocyanic acid production the quantity of gas emissions compose 10000 m%h and HCN
content in it must be no more than 0,6 mg/l. “Zero” or “subzero” salt solutions were cold carriers as
per the design, using of which were stopped for the excessive corrosiveness of the solution.
Stopping the solt solutions use on a water absorption stage developed cold shortage which in its turn
increased hydrocyanic acid content in gas emissions up to 5+8 mg/l. To reduce hydrocyanic acid
content in gas emissions an additional scrubber with free circulation unit and overflow hole to the
cubic part of scrubber was installed. Upon the start-up of the additional scrubber, the content of
hydrocyanic acid in gas emissions reduced as low as 1+2 mg/l, increased the amount of production
output and it became possible to adjust absorption unit, i.e. starting from the discharging line of
scrubber and forscrubber circulation pumps a certain quantity of solution was directed to watering
of contact gases, instead of delivering to pump suction side.
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