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MOILROG6IGB3TISITN dALMENIANL 3IIB3ITN 39RINTIINL
R 3IABLROLEITNL(I) BLIIRMIOTMIIGNRIAN GNRMIMIITIILO

3. Babos’, 6. Gm3s70dq’, . sGodmema’, 8. g0 30m0d500m07, 0. odsMm0dy, 6. gogonmo’
! 03. x33560d30em0b bobgenmdol ordoerobob bobgendboom mbozgmbodgbo
ngmanbnb o. bymgoenob bsbgenmdolb bsbgendbogm mbozgmbodgbo

1 3965b3bgm Bermgddo Bbgzom3smmagbogdol Jodns 0b@gbbonMaw 3omefogds.
30bgd0 Mbws 39dgdmm 08530, HM3 obobo Bsm8mJ3bnsb mamddol yzgms gmgdgb@msb
Jodog bogmmgdl Lbgowsbbgs smbogmdom. yydm 3gGnE, gMmo ©s 0gogzg Jodoye
dga9b0ommdsl bdoMow gobbbgogqgdmmo smbsgmds d9qbsdsedgds, Moz sbobgel 33mggdl
a56bb35390mm domemmann o4 03mdada. dgmeg AbMN3, oaqgbomos MommMgbew w@o-
0 39Mb3gd@&ngzo dg@omms gbggemIsmmagbowgdol godmygbgdobs ggmew dg@omum-
80590, 45mm356m 94603530, gmgdgb@-sbommagdol gHmdobgmabogeb ©aomgdal bod-
39d0 o, M3 5036 3mgd 3603369mmmzgobns, sbama LobomgdyMa dobamolb BoMdmagdada.

bobaobdnm bos 50060dbmb, Gm3 d'°-8980m93d0, Bsm dmMal, (3bowos, Jowdax-
3o s 39(3bmobbysemaz(ll), admmggnsb dg@ o 3Msgemagmmaabo smbsamdal bgzom3s-
mmagboENE 5(300m3m33mgdLbgdL. sbg, dsgemomsm, 3gM3bmabbymab(ll) (305600¢G0
3m83mg4Lgdal ByombbEs®dn gs8mgmaboemos Hg[CH,, [Hg(CN)s] o [Hg(CN)4]™ o6 bg-
dmds [1]. (30960060 bogfMmgdol @adsmo 3mb396@Ma(30900bsL, Mmam(z oM 3393 [2],
mbarnmebymos s3Bgmgg [HeaCN)T™, [Hgs(CN)I" o [HZOHCN] @odob 3m33emgdbe-
0 65960980L sALgdMds. o3 3gqbgds Jomom 3mb(396@Mo(3098L (24-% 96 Ig@0 Hom-
©96md0m), 35MnEmMd96 sbgmo 3m33madbnGo s6omBgdal s@Lgdmdabacs: [Heg(CN)s]™,
[He(CN)e]" o [Hg(CN)7J [3].

sbgmngg IMmd35mPgMM3bgdom bobosmngdnsb 3owdoydalb (30560MMa 3mM33emyd-
Lgdo. LobgmEMdM, Joo bLbsMgddo asdmgmagbomns  3M33mgdLbyGo  sbombgda:
[CACNT', [CA(CN)s], [CA(CN)4]*, [CA(CN)s]” s [CA(CN)]* [3].

o3 999698 3o3odobs s 39M3bmabEBYmab(Il) GmEsbom s300m 3M33mad-
LgdL, 83 dgdmbzgzada 333ma39Mms N3G gbmds FnnbbMoggzal Mmwsbmyangol 3mme-
©0bs300L oagbnLo396 3MB3mgdLBamdmB486gmmsb s 3o JodoyMn bogMogdal
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IMo30mR9Mm3b6930L 30dmgmgbals 396. bogdg ob sMol, Hm3, GmamE (3 (36mdamos [3],
Bdmgo dg@omab 3o@nmbo SCroxanxrgdsl 0gmmgdl sdm@Gob s8mdalb 39dggmdaom; bm-
30 — amanmEobs, bmmm Dmaxg® 30 9Bmo s 0g03g Ig@omo o8 ganRb 0gHomgdl Hm-
am@ 3 ,bobEoe" (N), ise ,Gd0ma® dmmmao (S).

53M0350, Mm@ gfe@n®ado 33b3wgds Ig@ o gobbbgszgdmma dmbs3939d0, Nicm 3g-
&0, bdoMo memogmmasdmdmnsbage dgm9a9d0, 300d0mdabs ©d 396 3bemobBymal (II)
3Lggm3smmaqgboy®o s300m3m33gmdLbgdal dgmagbommdabs ©s, asbbsFnmmgdom,
smbogmdals dgbobgd. 3bgm3gmmdsdns Bobamgda, MM Rsdmmgmomo ygzgms s6ombals
0@bgdmds aagbomos dbmmme bLbaMgddn 33mmg3z0b oo NM-dodonma dgommagdoo:
3m@gbEomg@Pgme, JommModg@Pgme, dmmsmmamogayea, L3ggémmMBmE™IgE-
o, bbLbsmdol 3gmmeom; dgbbsgmoamoas 36 s N6 b3gdEMmgdoms s Fbmemme
(39399 bocdmBaagbgmms 0bogosma dpgmdsmgmdado gsdmymagomn @
dgbbogmomo, abog Bbmmme ,856G030“ 35980mbgdal 3933390 [4].

308Mdgmgdom Mo oMndbabddgd(339mn 3MMEMEObs(30mmo bagMomgdol LobomgbdLs
5 a0dm33mg3el [5, 6], 3g0do doDboE ®oz0Lsbgm — JodomEow Luygms dwogm-
docgmdado 3ng3z9mm 8 39339L6o3ms 3o@3nndabs s 3gM(3bmabbymalb(ll) 30560090
@5 MHmEsbommo 3m33mgdLbgdo sMndbsbdgd(339ma 3o@0mbgdoom.

396 36eobBymab(Il) go8mbsgem xbgzomIsmmagbomgdl 30mgdnm dodmzzmomo
95400 [7].

Hg(NO); + 2KX — HgXa| + 2KNO;,
bosz X = CN b SCN. sbgmbsnmam domgdem 39M3bmabBbymab(ll) (30060 s Hm-
©obnelb gbLbowono Fomdo jomomdal dgbedsdol gbgzomIsmmagbowdn, 03 dmbsdMg-
dom, MHm3 Babyemagm Mgadgos:
2KX + HgX; — Ko[HgX]s

0d39 Mbws 50603bmL, Hm3, 3o6bbgeggdom 396 (3bmabEYmaL(Il) BbggemIsmmag-
bogdabogsb, 30030930b BLyzEMIsmmagbngdn 0bmngnEysmu® dpamdstgmdsdo,
Mmam@ 3 sbgmo, 36 dnggzomos. 83 dgdmbggzsdo 3odondol bLymags@ ol bLbaMmL gds@g-
dmEs gomondob gLggem3smmagbon dmmyMo Mmsbogsmmmdoo 1:4 (43965L369mo
D YMP0cdb dgemgdoo smgdmmos “10%-0m dg@0), B3 Bobyymoaym Mgsdzns:

a) CdSO4 + 2KX — CdXs + K»SO4
b) CdX, + 2KX — K,[CdXa]

o6 dgx0d9d o

CdSO4 + 4KX — Ko[CdX4] + K,SO4

3oMomamMoe 30dbsgdoomn mmbhobszzmgdnma s@LMboydal BoGmodgdal

10
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L30FME-byombLBML, MMImgda(3 Igdgan Mgod(300L dgEgas© bomdmnddbgdmes:
2[R4As]l + Pb(NO3), — Pbl,| + 2[RsAs] NOs,

bowas R _ mfgobmmo Moogomos @s 0(33mgds gofmom babdmgcgddo.

Bmam(g 35dmof 335, sObmboydal 6o M@ gdal (nbngnmsmn® dpagmdsmgmds-
do godmymazol go69dg) bL3nME-bysmbLbsmgdal s3vdaggdom 39M3bEALBYmabs(Il) s
39@30930b 3m33mgdLbyGo JoMommgdol bLEsMgdoo 3530639 asdmaymags Bysemdo xblbe-
©0 3M0bGomnMo bogMmgdo. o3 ©3565L3bgmms SbomnbIs oa33MbINBs, M3 abnbo
BomBmaeagbgb Gogbyzrmdscrmagboem3ymyn®adgdb(ll) > g@Mmoabyzrmdsmm-
3960-0m 3003mo@qol dgbodsdobo mmbRsbszzmadmmo sGLmMbaydabs, MmIgmms bom-
dmddbs, Mmam(3 hobl, Mbms 50bbbsl dgdga Mgod(z0oms Bamdstmmagoo:

[RASINO; + K[HgX]; — [RyAs][HgXs] + KNO; (1)
2[R4AsINO; + Ko[CdXa] — [ReAsh[CdXa] + 2KNO;  (2)

23M0go@, d(3o [R4ASINO; da Ky[HgX,] Lomgodzomm snmgdmes dmemamo msbos-
gofemdom 2 : 1, GmgmEz 03l sanmo 3dmbos 3o030v30L &g@Moxbygomsmm-
3960nM0 3m3I3mgjLol omggzobsl, doybgosegs ©dnbs, bozzmow dmbammebgman
&&Mo8bgzrm3smmagboem3ymigmedgoobs(ll) seaeco od3b @Mogbyzrmascrmagbo-
m3gM 3060&qdab(Il) amygdgel. 353sboady, 338 dgdmbgggedn 396 3bEabBymab(Il) bo-
3MmMEobssom Mozbzo dgemagbl 3-b. gb god@o 0dsdg 39@y39mgdL, Hm3 396 3beab-
Byemab(Il) Hmesbowobs @s (3056000L goblbbom ®eddn 3omandab GLggmIsmmagbowol
dgbodadalb bbbsmdo o6 BoM3mnddbgdosb LogMommm Gg@Mso(3096m- s Gg@MIMmEdbm-
39630658 9d0(ll) o6, dgbadmms s@LMBaBalb bo@MoGgdom ©s39dsggdabals sanemo
073L 80M@4365L mobobdo dgdwgan bgdabe:

[RsAsINO; + Ko[HgXs] — [ReAs] [HgXs] + KNOs + X (3)

03m9bsm, Modmgbawa(y 39M(3bEoLBYmaL(Il) ommomabs s Fotda 3omoydal omwo-
0l bLBosMnwsb sMbmbaydal donmgdo mgdszgb dbmemme GFnommm3ge 3ncmsedqdL(Il)
[8], 3g0dmgds g030Msmmm, Bmd a(ll) 3semma 9bon s BbggemIsmmaqbooy® blbs-
9830, ymzggm 393mbzg35d0 doFomoae, 0dygmagds Led 3mmMmabamgdmem Bamdamy-
md53d0. bbmMgo 33 ¢ 3965L369mab amgdzob 3Bm@n &L Batdmawagbl bobomgdatgde-
mo 5sObmbo3ob EMmogLgzem3smmagbomdg® nmedqdo(ll). sbg, ™3 (1) Ggsdos,
BMam@ (3 0633939, 9BOM bosmdsmms (3) Mgodnsbmeb dgostmgdaom.

5(3000m3mM33gJbgdals 3mmEMEAbsz0mo mMIMmgdo sagbom 0dbs dmemyMo
9@ mo g53@oMmdoma(s. 306500006 Lo33mg30 bagMmgda, Mmam(s 50badbs, 56
abbbgdnob bBysmdn, domn p  Jgbbosgmomo 0dbs  Sbemop  asbygmeggdym s
©039m0mBmOR333000b bLBsMgddn. 83 3sdm33mg30L dgogagdo dmzgdymos 1 o 2
3660mgdd0, bonsbsaz 0633939, HMI MM geadsdGommds GfMn(3056m- s G-

11
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636 3@ 900bs(Il) 8g6Hygmdl LodrmgMgddo 62-88 m3o™" - 1L3* - dmeon™', 853ab, Hm-
©qbsz  dgbedsedabo  sMLMBoMBgdol B g@MonbyzmIsmmaqbomdgm 3mmadgdab(ll)
9 @m0 359GoMmgdmmds — 140+ 150 w3013 mmon™ gomhamgddn. gl dmbs399gdo
dgbodmgdmmdsl ndmggs ©o3sL33bsm, MmMI odgmameym@madsdowol bLEsMgdd0 obNb-
0 gbgdmn bagmgdo gobo(30056 dg3ga0 Labob gemd@EMmEoG A abm(z0s(3050L:

[RsAs] [HgXs] > [RsAs]" +[HgXs]

[R4As]: [CdXa] > 2[RsAs]’ + [CdXy]”

35dsboadg, 30M3gemn mMombasba gemgd@mmmoa@ns, bemm 3od0s@qdo — badombosbo.
06 L3gd&Mgdol Jgbbogmom godmzzmgmmo 0gbs bobmgboMgdam 3mmMEAbs3OmE
Bogomms LEENIGIMs. JMMEMEbnMgdnm CN-xamxb, Gmam®s (36mdomos, s93b 06
1399930 Lsdo bobEgds Jmobogdabs: Dmmgdl 1900-2250 L3 «ds6dn Rggnmadmogac
305390369896 CN 330b 356G Gbgggdl, beamm ©sdsmbobdntosbo dmmgdo 600 L3
13658009 M-C 830l gomab@mm Abgzqdb -C=N ©s C-M-C pggmmdsonm Mbgggdl. «mbos
50603bmb, Hm3 Az96 dogf dgbbogmama 3odandobs s ggMsbrmabBymab(ll) 3mmEnbs-
(300 659Mmgdob 16 1L3gJ@Mgdo gHMTsbgmb LoEaw 43LasgLgdasb. 530@m3 banemb@Ms-
30m@  bob. 1-Bg Im@oboemns BF0-3-Gmenmdgonmasmbmbondal @Mn(3056m3gH 3mGa@n-
Lba(l) () o BF0RgboIgmamsmbmbamdnls BFHoMmmabm3gm 3m@odb(ll) (3) o Gg@Mmomm-
bm3odma@nb(ll) () N6 L3gd@Mgda. Bomgdmmon bagFmmgdal 06 L3gd@Mgddo dgnbndbgds
300560430l dnmgdo 43063515 L3 1d69330 Ga(s, gbedsdabow, VIMC) s S(MCN) sbobso-
5m9db. 303d06gdb As—C 5 @5 As—C,,,,, 399L5d53gd50 dmsbnddals Benmgdad25 o 640 L3’
369830. 3mmGHboMgdmmo CN-wamezol v(CN) 9503R6930 2160 LA™ 1ydo630.
b0 5(300m3m33mgdLbgdalb 06 b3gdEMmgdalb g@&smMEa asbbamgs ago-
R39690L, BmA (bsb. 1) NCS-xana30 0dymeggds 3m33mgdbob dows bgggmmdn s s 3ogdo-
695900 39O (3bobbysmmab s 303nN3Msb sSBMENL s&mdal 39dzgmdom. domma(s
bobJomggdo v(CN) = 2080-2100 L3, bmmm Lobdoggdo V(CS) = 770 — 800 L3 ™. b
5006036mb, M3  mobRsobs(zzmgdon  s@bmMbBamdol  GMoGmsbmgH 3mHs@gdab(ll)
L399& 9330 sMLdMda6 Labgmg@mEn Jnsbmddol bmmgdn, 85306, MMEaLsg Bgbads-
dob s6bmboBal  Bg@MoMmM@abm 3odma@gdab(ll) 06 L3gdEMgddn dgodRbgzs V(CN)
d0360ddolb dmmgdolb gosbmghs m 3m33mbgb@ewm, Mo, semdom, Mbos 50bbbsl ndmmo-
™M (30000@MKaB70L NOHD0gHNasbLL3sggd MmO gobmoggdom 3odma@gdda(ll).
0360350, ©oLNbmgDgds HMEIbMBIEMIgdal N6 b3gdEMgdnEsb 0633939, M™3 Lo-
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65330 gdn abobo BoM3mamagbgb mmbRsbs(33madam sEbMBodgdals &FMnnbdmmomso-
Sbm3gM 3658 5dLs(Il) s Gg@Fondmmam(3056m 3odmadqdb(ll).

dg30bbogmgom @gMoge@mamoganmo dgomeom sLbmgbgdnm BogMmms mgm-
dmemado. bab. 2-Bg 60330l Lobom m@obamos GMoggbomdgmomasmbmbondals &g G-
0bM(3006m 3odMs@ 0l 0gHImamogoasds, bonwsobsos 0633939, Gm3 6703w 60dx3ols
aobnMgd0bol 303nbaMgmdl dg@ow bonbGgMmgbm 3Mm39Lgda, Mo (3boENs, SbLbSL bs-
Fomgdb. dobob LbAsga 3mgds 0bygds mnmddals 60dxdal @bmdal §g33gcsdmal dgad-
©93, bobgmemd® 130%©sb (Js30msmnmoa dgomeom — tg =116 — 117°C) o 0b@gbLow-
o 3030bstgmdl 325°C-3eg. 8 §9339Go@nMmody dobol jmgdol LoBJoMg oo
330600905 s 550°C-bg sbgomn 3mgds Jgowagbl 70%-b.

3LMbomdob doMomgdol sdms, Mmamt(s (36mdamas, brgds, dofMomswswe, 140-
200°C-%g, 0039 gb(30m-0gGdnmo sbsmobol 3G by 130°C-wob 670°C-3eg dq0d-
6930 96m0 96mgxgd@o do4bndxdam 140°C s bodo gabmgegd@o do4badwdgdaom: 325,
550 o 590°C, 01330 98 133965 369mmo 40dmzmgbols §9339Godnemm 068 gMg0mmdn Jo-
Lob Bo@9dolb saoma o6 3gmbos. 030l godm, Mm3 sALmBondal otaegdn 140-150°C-
36 350030056 gMINm abm(305(300L MobsbIsE GmMemmdabae:

[(CsHs)3s AsCH3]NCS — (C¢Hs)s As + CH3NCS
bmmm dgoneal 0bmmom (3006580 smEngmgdals (dmznmgdal) &q33gGe@nes aso(3om-
93007 ©ddsM0s GMoRgbomoMLobolb Mmool §933gGs@nmodg (300°C), (3bowos, 306-
39 Moado Imbz0mEgds dgmamab 65656380, bmem d9dmga — 9Gboba. gb « 356503690,
abg3g, Omam@ 3 Bmbegnbo [9], 53mqbL Mmogsboal mg0bgdgdl, Bo68mJ3bal Ho 3mmeMoo-
B304 bogMmgdl goMadagom dg@omms nmbgdmsb.

04 Bg8mom 6o0 353l bgggmmdsdo dogomgdm, 130°C-sb 570°C-3q 3m33myg4-
Lo BogMomal dmmginmolb smdom, bznmegds 1 dmemo s@LNBo (CsHs)s-b o 2 dmemo
dgmommmEsbneo, Ms3 mgmMommam dgomagbb 69.97%-b. god@mdmagew 3o 83mmads
70.0%, o3 3oMg mabbgogbsdns 94L3gMndgb@omsb. 3sdsbawsdy, GMnggbomdgmnema-
LmBodals &g@FnbMMNM(3056m 30030580l MgFMmBmEnbo sbg Bomdmazomggds:

[(CeHs)s AsCH3],[CA(NCS)4] 130557°C i CA(NCS)»(CsHs)sAs
-(C,H,).As; -2CH NCS

Bmam s 3bgo3m, 550°C-3q 390804380b GmEobowo 035393L dbmmme 9o dmm
&M0oggbomaomboblb. 8933gMo@nmal dgdamdn dmds@qdobsl begds 3sbob dzoMgoo
358 9ds, M3(3, ddom, 1bs 50bLESL PIMIbsbAL bobnmmdMmngzo @oygsbagoom:

SASHU0, — s —As =0
Z = i

099330 g9139d5M0s, MoGmd o6 brgds &qd3gMaGnmalb dgdmagan dm3sdgdabsl dsbab
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39397

BOoo bonb@gmgbm LyyMomb admggs GM0-3-Gmmomdgmamsmbmbaydal &Mo-
(3056mBgM3nMo@0b(ll) gHImmoada. GmamMs °03603bgm, sALmMboym3ol JoMoemals
©3ms 0Bygds 160°C-o6, boemm 396 36mabBymal (30060@0bs — 320°C-sb. o9y bog-
om 030b9398b a0300035m0bB0bgdom sGLMBamdal 3583390 3M33mgdLyo BogFmgdo-
b, BFM0-3-GmmomBg@omombmbandal GM0(3056m3gMm 3mEs@ab(Il) mgMmB8mmaba yzgme-
B Losmdoomme sbg ¢bos BaMdmazgoanbs:

[(m-CH3CsHy)sAsCH;3] [Hg(NC)s] ——> [(m-CH3C4Ha)sAs + CH;CN + Hg(CN),

3003 mgM3maMag0amadowsb (ab. bsb. 2) 0633935, O™ 608m3ob Bmbal 3mqds
0Bygds 170°C-ob B =141-142°C. 53 06896350080 DTA-Dy 93350 8908R6g3s gbom-
98970 o LBMogs 30dnbomgmdl 310°C-3wyg, 3980ga Lokdomg 03mgdl s 600°C-
39 0mJdab 56 a33mgds. Jobol 3mgdol 8Gmoalb (o) sbgoma Lobg az3553046980693L,
®m3 dgbbogmomo Bogmngfmgdol cmgMmdmmoda bLEmos gobbbgeggdnmew Mbwos dnd-
©0baMgmdagl Lbgs sBbmbaymdalb 393339 3MMMEOBS(30Mm BogFMmgdmab dgmomagdom.
56 560l ao8m@abmo, Hm3 o 3s3mgbol obwgbl — 300°C-Bg 396 3bemabBymals (30-
56000l dms Mobobdow Gmemdabe:

Hg(CN)> — Hg + (CN),,
396 36mobBysmoa (56 ©0(3060) 3oGomobn®m bgdmddgmgdsol sbogbl 3gbsdswa sGbobab
3dmadg gmgdgb@nMo oMadbabal bomdmJdbno:
4[(m-CH3CHy)3As — 6m-CH;3C¢Hy — C¢Hy - CH3-m + Asy

09y 88 ImbodMqdsb Ibg3z9mmdsdo dngomgdm, 35306 BFM0-3-GmeamBgmamst-

bmboydab &Ma(3096mMIgE 3MEsG b MgMmImmaba sbg BoMBmagznwmagds:

A[(m-CH3CeHa)sAsCH;] [Hg(NC)s] —72°C 5 6m-CH;CoHa — CeHaCH; — m + 4CH3CN +
4Hg + 4(CN), + Asq

3dbgdM0g0s, 56 3ol gsd8mMobmmo M3 ©o3o0bo 3o o6 Imgbeohgdmogl be-
333 bogomogmgdsl, sMmedgw, dsgsmoms, dobo dogMmgdol 3GmeydEo 3-Gmmoaceoals
(1500 3!

2m — CH;3C¢Hy4 + (CN), — 2m-CH;3C6H4CN

9L B3g@0 09M3mmodal LogMomm LyFoml sMbgdomem o6 (33m0b. dodsbowsdy,
320°C-56 6530380 GRgds gemg3g6@ Mo atadbebo, 53 Bsg@b bomgmymal Bmbal 3ma-
33, M3 3Magd@ngmae 87%-b dgowagbl (mgmogmos 88.3%). gofws s3abs, DTA-bg
5335650 39036935 MM 9adMgBgd@0 dogbodndgdoo 400°C s 480°C, Moy ao630Mmds-
o bos 0ymb (96mgngd@meb ghmaw) gmgdgb@ o sMadbabol semn@®m3nmmo
(33e0emgdgdom dobob 3emgdals gomgdy.
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QUATERNARY ARSONIUM-CONTAINING PSEUDOHALIDES
ACIDOCOMPLEXES OF CADMIUM AND MERCURY(I)

M. Rusiaj, N. Robakidzel, L. Ambulil, M. Kikalishviliz, L Didbaridzez, R. Gigauri'/'
Ivane Javakhishvili Thilisi State University *
Akaki Tsereteli Kutaisi State University

Summary

It has been shown that complexes of mercury and cadmium(Il) pseudohalides react with
quaternary arsonium nitrates in water-ethanol solutions to form corresponding cationic-anionic
quaternary arsonium-containing complexes in high yields. A composition of synthesized compo-

unds has been investigated by chemical, as well as physico-chemical methods.
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SYNTHESIS OF d -METAL MONOSELENOARSENATES
WITH PYRIDINE AND ITS STUDY

M. Rusia, M. Chabukiani, Rus. Gigauri, M.Samkharadze,
I Didbaridze, B. Pichkhaia, R. Gigauri’

Ivane Javakhishvili Tbilisi State University

The coordination compounds of d -metal monoselenoarsenates with pyridine were
synthesized and studied. As initial substances for the synthesis were used the water
soluble salts of transition metals such as: mercury (II) nitrate, the sulfates of zinc
and copper (II), the chlorides of cadmium and nickel (II) and as an arsenic contain-
ing compound was used sodium monoselenoarsenate(V) - Na3AsO;Se-12 H,O,

while as a ligand - pyridine (Py).

In the human body metal is present in the form of coordination compounds. The deficien-
cy or abundance of these substances in the human body destroys the ordinary physiological and
biochemical processes and causes different diseases. In order to find the effective medicines, stu-
dies for evaluating the role of coordination compounds in biosystems were performed.

Up to the recent period, complex compounds were used for the elimination of toxic me-
tals from the human body through the selection of ligands with the ability to produce low toxic
cycles. They form stable complexes with appropriate metals and are easily eliminable from the
human body.

The recent discovery of platinum containing complex compounds, such as cis-[Pt(NH;3),Cl;]
and [Pt(Py),Br;] characterized by anticarcinogenic qualities, has triggered the study of therapeutic
means based on coordination compounds. The coordination substances of gold and copper are
known as antiinflammation compounds and that of zinc and iron complexes - as antianemia.

The dependence between the composition/structure and properties is well-demonstrated
in coordination compounds. In case of coordination compounds it is possible to change salts, in
other words, complexing agents and ligands.

Together with the changes of a central cation, it is possible to change functional groups of
a ligand, which allows a synthesis of compounds with preliminarily determined characteristics.

From this point of view, the pnyctogens - elements of the main subgroup of the fifth gro-
up of the periodic system - have great possibilities. All these elements produce both cationic and
anionic coordination compounds. In case of cationic complexes, ns” the unshared electronic pair

of pnyctogens is most important. The compounds obtained by using this unshared electronic pair
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are considered to be the compounds with nucleophilic connection/combination. The production
of anionic coordination compounds is explained by the tendency of the central atom to convert
into sp’d” hybridization. Thermodynamically, compounds belonging to this type are in most
favourable condition — the chemical bond is determined by the acceptoral feature of the central
atom whose valence grows respectively.

Arsenates of transition metals, as complexing agents, have one main disadvantage, they
are insoluble in water and other solvents. This problem was solved in the TSU Inorganic
Chemistry laboratory by means of using the original method of synthesis of coordination
compounds of transition metals [1-3]. Today it is possible to obtain and study all types of
complexes of transition metals if the precipitator is water soluble.

The arsenates of alkali elements are the best water soluble compounds. Hence, were
performed investigations for obtaining coordination compounds of d-metal monoarsenates (V)
with pyridine using physical and chemical methods. For the synthesis as parent substances were
used water soluble salts of transition metals, such as Hg(NO3),, ZnSO4, CuSO4, CdCl, and
NiCl,, as an arsenate containing compound was used sodium monoselenoarsenate (V)
Na3AsOsSe 12 H,O and as a ligand - pyridine (CsHsN).

The synthesis of d-metal pyridinates was performed through displacement reaction
between the pyridinates of transition metal salts and saturated solution of sodium mono-
arsenate, immediately producing acicular crystal substances, which can be depicted by the

following reactions:

a) MX,+n C5H5N—) [M(C5H5N)H]X2l
b) 3 [M(CsHsN),]X,+ 2 NazAsOsSe-12 H;O— [M(CsHsN),13(AsO3Se), + 6 NaX + 24 H,O
i.e. totally:

3 MXz + 3n C5H5N + 2 Na3AsO3Se'12 HzO—) [M(CsHsN)n]3(ASO3SG)2 + 6 NaX+ 24 HzO,
where: M=Zn, Cd, Hg, Cu and Ni; X=ClI or 2 SO4, and n=4 or 6.

The obtained compounds are acicular crystals with different colors not soluble in water,
alcohols and alkali, except for zinc salt. In case of acid treatment the compounds are converted,
producing arsenic (V) selenide, e. g. after the reaction of HCI on cadmium monoselenoarsenate
pyridine coordination compound AssS;o is obtained, which can be depicted by the following

reactions:

a) [Cd(Py)s]s(AsOsSe), +6 HCl—3 [Cd(Py)s]Cl + 2 H3AsO5Se

b) 10 H3ASO3S€—>AS48610 +6 H3ASO4 +6 Hzo
i.e. totally:
5 [Cd(Py)4]3(ASO3SC)2 +30 HCI —>15 [Cd(Py)4]C12 + AssSejo+ 6 H3AsO4 + 6 H,0

The dependence of synthesized substances on alkali is different, in ordinary conditions (at
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room temperature and atmospheric pressure) only pyridinat of zinc monoselenoarsenate reacts on
the sodium and potassium alkali, other synthesized substances are water insoluble, are not
converted and do not change the color and shape.
The dissolving ability of zinc pyridinate in 12 % potassium alkali can be explained by the
amphoteric nature of zinc hydroxide:
a) [Zn(Py)s4]3(AsOsSe); +6 KOH—3 Zn(OH), + 12 Py + 2 K3AsO;Se
b) 2 KOH + Zn(OH),—K,[Zn(OH),4]

i.e. totally:

[Zn(Py)4]3(AsO3Se), + 12 KOH —3 K;[Zn(OH)4] + 12 Py + 2 K3AsOsSe

The results of chemical analysis of coordination compounds of d-metal monoseleno-
arsenates(V) is shown in table 1.

The composition and structure, in addition to element analysis, was studied by using IR
spectroscopy, roentgenophotography and thermogravimetry.

In the spectrum of synthesized compounds [4] the characteristic absorption maximums
are reflected, namely the valence vibration pyridine —C=C- bonds, as a medium intensity peaks at
the 1600 cm™ and 1450 cm™, the deformative vibration of C-H bonds is presented at 750 cm’™
as an intensive absorption line, also the absorption line at 3000 cm™, which belongs to pyridine
should be taken into consideration. The aforementioned absorption line is shifted (40 cm™) to the
longwave region, this proves the existence of M—Py bond. The absence of the broad line of
absorption maximum at the region 3600-3200 cm™ means that the complex compound does not
contain the crystalization water.

Unlike other synthesized complexes, the cobalt pyridinate precipitates with the
crystalization water, which is proved by the appearence of absorption lines (Fig. 1) at the
regions 3400, 3290, 3180 and 1630 cm’ on the IR spectrum, these lines confirm the existence of
water molecules [5, 6].

The location of water molecules requires a separate study. It is doubtful that all water
molecules is present in cation, in such case the coordination number of cobalt (II) should be 5,
which is very rare. The roentgenograms of Zn, Cd and Co (II) salts describe the diffusion picture,
which is caused by the metastability of substance structure. On the othe hand, this is a result of
high dispersity of the above-mentioned compounds. As for the mercury (II) and nickel (II)
monoselenoarsenate pyridanate, the characteristic reflexes of parent substance on the
roentgenograms is not discovered (Table 2).

The physico-chemical behavior of the tested substances was studied under high tempera-
ture using the thermal analysis method. The thermolysis of all of them was conducted equally.
As an example is attached the derivatogramma of copper (II) monoselenoarsenate tetra-
pyridinate. From this analyses it becomes clear that the process of thermal destruction encloses
one endothermic effect (Fig. 2) at the temperature range 320-630°C; the decrease of mass is
64,23 %, which indicates the detachment of 12 pyridine molecules (theoretically 62,37%).
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320-630°C

[Cu(Py)4]3(A503Se)2 > CU3(ASO3SC)2
-12 Py
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Figure 1. IR spectra of pyridine complexes of monochelatearsenates of d- metals
[Cu(Py)4I(AsOsSe), (a), [Hg(Py)sl3(AsOsSe), (b),
[Cd(Py)4I3(AsO;Se); (¢), [Zn(Py)d3(AsOsSe), (d)

Thus, the perfored chemical and physicochemical studies state that synthesized complex

compounds represent d-metal monoselenoarsenate pyridinates.
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Table 1.
The results of chemical analysis of pyridine complexes of d-metal monoselenoarsenate(V).
# Color Calculated, % Formula Found, %
M As Se N M As Se N
1 yellow 3793 | 1072 | 1.86 7.72 [Co(Py)e)s(AsOsSe), | 37.00 | 978 | 1.99 | 6.98
2 | darkgreen | 884 | 749 | 7.89 12.58 [Ni(Py)e]5(AsOsSe), 801 | 6.88 |7.00 | 11.85
3 grey 1261 | 970 | 1021 10.86 [Zn(Py),]5(AsOsSe), | 11.99 | 9.00 [ 9.89 | 9.89
4 | darkviolet | 20.05 | 887 | 9.34 9.94 [Cd(Py),]5(AsOsSe), | 19.95 | 8.01 | 8.97 | 9.00
5 black 3566 | 7.67 | 8.08 8.59 [Hg(Py)s]s(AsOsSe), | 34.67 | 6.98 | 7.88 | 7.98
6 black 12.63 | 9.87 | 1040 | 11.05 [Cu(Py),)s(AsOsSe), | 11.98 | 9.00 | 9.60 | 10.79
Table 2.

The results of roentgenophasic analysis of monoselenoarsenate(V)

pyridine complexes of d-metals

[Hg(CsHsN)a]3(AsOsSe), [Ni(CsHsN)a]3(AsO;Se), [Cu(CsHsN)ul3(AsO5Se),

1, do/n 1, do/n 1, do/n
100 7.85 95 7.99 60 7.8

83 7.40 100 8.4 60 7.06
30 5.55 15 6.00 100 6.71
25 5.25 15 6.81 60 5.76
15 4.30 15 5.55 20 4.87
15 4.10 25 4.75 25 4.63
50 3.36 10 4.38 25 4.49
30 3.20 25 4.30 10 4.23
68 3.00 20 4.20 15 4.005
75 3.10 15 3.70 10 3.867
80 2.88 20 3.15 10 3.613
50 2.70 30 3.53 15 3.427
30 2.63 25 3.35 20 3.079
25 2.49 15 2.68 30 2.84
50 2.43 20 2.75 30 2.77
20 2.30 30 2.25 55 2.60
10 2.15 15 1.99 45 2.44
17 1.99 15 1.98 45 2.41

15 1.80 10 1.86 50 2.39
20 1.85 20 1.99 15 2.23
20 1.82 10 1.77 10 2.18
10 1.55 15 1.73 20 2.08
10 1.52 15 1.69 10 2.03

20 1.83 10 1.64 15 1.97
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PRODUCTS OF INTERACTION BETWEEN IODMETHYLENETRIALKYL
(ARYL)ARSONIUM IODIDES WITH COBALT(II)
CYANATE AND MANGANESE(II) TIOCYANATE

L. Arabuli, N. Lekishvili, M. Rusia, K. Giorgadze, K. Sulaberidze, R. Gigauri’
Ivane. Javakhishvili Tbilisi State University

The reaction between quaternary arsonium iodides with Co(II) cyanate and Mn(II)
tiocyanate in alcohol-water solutions has been studied. The composition and texture
of reaction products, cobalt and manganese containing acidocomplexes have been
investigated by chemical analysis, as well as by using IR spectroscopy and molar
electric conductivity. As a result, complexes with N-coordinated acidogroups were

obtained. The synthesis of the new complexes is described in the given article.

Introduction

Since Alfred Werner synthesis and research of complexes have become one of the most
important branches of inorganic chemistry [1]. Until the 1970s, main efforts of researchers had
been concentrated on the investigation of either cationic or anionic coordination complexes [2],
and scientists began intensive synthesis and investigation of physicol-chemical properties of
cationic-anionic complexes, as well as determining the possibility of their practical application
[3]. In this aspect, coordination compounds containing “onium” ions as cations and negative
fragments of acidocomplexes as anions are of great interest for their practical applications, for
example, in medicine, veterinary science [4], etc.

Recently [5] we have shown that in the interaction of quaternary arsonium salt alcohol
solution with the aqueous solution of cobalt thiocyanate, Co (II) precipitates immediately in the
form of cationic-anionic complex with high yield (>90%). It is necessary to emphasize that in
this reaction instead of thiocyanate complexes, izothiocyanate (N-coordination) compounds are
produced. This is distinctly confirmed by the detailed study of infrared spectra of the synthesized
compounds.

Presented work is a logical continuation of the researches [6,7]. We have already studied

optimum conditions for the synthesis of iodmethylenetrialkyl(aryl)arsonium iodides [6].
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Results and Discussion
The aim of the research was to investigate the influence of the above-mentioned
quaternary arsonium salt on the cobalt(II) cyanate and manganese(Il) tiocyanate in alcohol-water

solutions. In addition, we expected that the reaction would proceed in two directions:

a. [ICH,As(R)R"]I + Co(OCN), — [ICH,As(R)R'2][Co(OCN),I]
b. 2[ICH>As(R)R’]T + Co(OCN), — [ICH>AS(R)R'2]2[Co(OCN),1]

Taking into account that the coordination number of Co”" is, generally, equal to four [1],
we preferred the second possibility (b) between these two reactions. For this reason, reagents
were taken in the molar ratio [ICH;As(R)R; ]I : Co(OCN), =2 : 1.

Moreover, in order to shift the equilibrium to the right and, therefore, increase the yield of
the desired product, the amount of arsonium salt taken for the reaction was 5-10% more than the
theoretical amount.

It was established that by mixing alcohol-water solutions of reagents, adducts with
different colors precipitate immediately. Since these adducts are insoluble in water and common
organic solvents, their separation from each other is connected with great technical difficulties.
Nevertheless, in order to determine the chemical composition of the precipitates, we
scrupulously studied the mass fraction of arsenic, cobalt, iodine and nitrogen in these
precipitates, but this did not give a result. This may be caused by the fact that such ratio of the
reagents does not confine the possibility to synthesize acidocomplexes with mixed ligands.

In order to limit the binding of different ligands with cobalt in anion and, thus, promote
the formation of tetracyanatocobalt(Il) complexes, we preliminarily added potassium cyanate to
the solution of cobalt(II) chloride in mole ratio of CoCl, : KOCN =1 : 4. Moreover, the amount
of potassium cyanate taken for the reaction was 5-10% more than the theoretical amount.

As a result of this approach, Co(Il) precipitates almost quantitatively in the form of
cationic-anionic complex (reaction yield is — 93-95 %).

Synthesized compounds are complexes with different colors (Table 1), insoluble in water,
benzene, diethyl ether and other non-polar organic solvents. After the purification (first by water,
then by ethanol), they melt at the same temperature. This fact indirectly indicates on the identity
and purity of the investigated compounds.

The composition and structure of the target products, in addition to the chemical
(elemental) analysis, were also studied using physical and chemical methods of analysis: IR
spectroscopy and molar conductivity of diluted solutions.

In contrast to the initial substances, in the spectra of cyanatocomplexes new absorption
bands appear (Fig. 1). It is significant that in the cation that arsonium has a tetrahedral
configuration and the anion has a shape of a planar square. Such structure of the cation is
confirmed by the As-C bond stretching absorption bands in 650-671 cm™ (aliphatic) and 440-470

cm’ (aromatic) regions [8].
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The absorption bands in the form of intensive singlet in 2175-2244 cm™ region
correspond to the coordinated cyanato-group stretching vibration - v(CN). In comparison with
the absorption bands of uncoordinated NCO- [8], in the investigated complexes the absorption
bands v(CN) are shifted to the relatively high frequency region. This indicates that the NCO-
group is in the inner coordination sphere. The absorption bands at 1296 cm™ (Fig. 1 a, b) and
1342 cm™ (c, d) are assigned to & (CO), at 1211 cm™ — to 28 (NCO). Like KOCN, §(CO) is also
shifted to the high frequency region, which indicates that in the anion of investigated
compounds, the ligand (NCO) is bound to the central atom (Co) via its nitrogen atom
[Co«—NCO] [9].

The ionic structure of synthesized compounds is unambiguously confirmed by the study
of molar electrical conduction of the diluted solutions in dimethylformamide. It was established
that conductivity of the above-mentioned salts ranges in the interval of 129-142 om™ c¢m™ mol™.
This is characteristic of three-ionic electrolytes [10].

Taking into account the above-mentioned, the formation of reaction products should be

explained by the proceeding of the following processes:
1. Mixing of cobalt(Il) chloride and potassium cyanate aqueous solutions produces
acidocomplexes according to the following equation:

4KOCN + CoCl; — K;[Co(NCO)4] +2KCl
2. The obtained tetracyanatocobalt (II) takes part in the exchange reaction with four-
substituted arsonium iodides alcoholic solutions:
K5[Co(OCN)4] + 2[ICH2As(R)R"2 ]I — [ICH2AS(R)R"2]2[Co(NCO)4]| + 2KI
These steps can be summarized as follows:
4KOCN + CoCl, + 2[ICH,As(R)R"2 ]I — [ICH2As(R)R’2]2[Co(NCO)4]] + 2KI + 2KCl,
where R =Pr, i-Pr, Bu, i-Bu, Am, Ph; R’=Bu, Ph.

4000 3500 3000 2500 2000 1500 1000 500
% om!

Figure 1a. IR spectra of iodmethylenetributhylarsonium-tetra-N-cyanatocobaltate(II)

(a) and iodmethylenetri-izo-buthylarsonium-tetra-N-cyanatocobaltate(II) (b).
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Figure 1b. IR spectra of iodmethylenetriphenylarsonium-tetra-N-cyanatocobaltate(II) (c)

and iodmethylenedibuthyl(phenyl)arsonium-tetra-N-cyanatocobaltate(II) (d).

In adition, the role of the excess amount of potassium cyanate is to ensure optimum conditions
for the formation of homogenous complexes in the hydrochemical interaction between reagents
and, therefore, to exclude the synthesis of coordination compounds with mixed ligands, because

we were not able to separate these coordination compounds from each other.
Thus, as a result of the research it was unambiguously established that iodmethylene-

trialkyl(aryl)arsonium-N-cyanates are synthesized almost quantitatively in the reaction between
quaternary arsonium iodides and cobalt (II) cyanate. In other words, the arsenic atom in the
cation of reaction products is in sp’-hybridization state, and the ligand is bonded to the
complexing agent via the nitrogen atom of the cyanate-group.
Iodmethylenetrialkyl(aryl)arsonium-N-tiocyanates have been obtained in the same way
by the interaction of iodmethylenetrialkyl(aryl)arsonium iodides with manganese(Il) tiocyanates

in water-alcohol solutions:

4NH4SCN + Ml’lClz — (NH4)2[MD(NCS)4] + 2NH4C1
(NH,),[Mn(NCS)4] + 2[ICH,As(R)R’]I — [ICH>As(R)R>1,[Mn(NCS),4]| + 2NH,I

These steps can be summarized as follows:

4NH4SCN + MnCl, + 2[ICH,As(R)R ]I — [ICH,As(R)R"2].[Mn(NCS)4]] + 2NH4I + 2NH4Cl,
where: R = Pr, i-Pr, Bu, i-Bu, Am, Ph; R’=Bu, Ph.

By the study of molar electrical conduction of diluted solutions in dimethylformamide, it
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was established that the conductivity of the above-mentioned salts ranges within the interval of
131-143 om™ cm™ mol™". This is characterisric of three-ionic electrolytes [10].

Synthesized compounds are complexes with different colors (Table 2), insoluble in water,
benzene, diethyl ether and other nonpolar organic solvents.

In contrast to the initial substances, in the spectra of cyanatocomplexes new absorption
bands appear (Figures 2 and 3]. The absorption bands in the form of a broad, intensive singlet in
2059-2067 cm™ region correspond to the coordinated tiocyanato-group stretching vibration -
V(CN). In comparison with the absorption bands of uncoordinated NCS-, the absorption bands
v(CN) in investigated complexes are shifted to the relatively high frequency region. This
indicates that the NCS-group is in the inner coordination sphere. The absorption bands at 802
cm” are assigned to 8(CS). Compared with KSCN, §(CS) is also shifted to the high frequency
region, which indicates that in the anion of the investigated compounds the ligand (NCS) is
bound to the central atom (Mn) via its nitrogen atom [Mn«NCS] [9,10]. For better

understanding of the obtained results, the corresponding experimental section is presented below.

Experimental

The IR-spectra of the studied compounds were recorded on a Thermo Nikolet Avator
spectrometer within the range of 400-4000 cm™, in KBr tablets. Specific conductivities of the
compounds in diluted solutions were measured on a conductometer of an impulse mark at the
accuracy of 1.5% (25°C). Constancy of the temperature was maintained with the accuracy of
0.5°C. The value of molar electrical conductivity (u) was calculated by the formula: p=y/c (om
. cm® mol™), where  and ¢ are specific conductance and the concentration of the solution,
respectively,.

The required solvents — ethanol and dimethylformamide were purified and dried
according to the procedure described in [11].

Arsenic was determined quantitatively by Evins method [12], iodine — by mercurymetry
[13], nitrogen — by Duma's method [14], cobalt and manganese — by complexonometry [15].
Synthesis _of the iodmethylenetripropylarsonium_tetra-iso-cyanatocobaltate(Il). The aqueous
solution of 1.0 g cobalt(Il) chloride hexahydrate (CoCl,"6H,0) and 2.1 g (10% excess amount)

potassium cyanate were mixed with the saturated alcoholic solution of 3.6 g iodmethylenetri-

propylarsonium iodide in 100 ml Erlenmeyer flask. The content of the flask changed color at
once — pale lilac color turned into dark blue. In addition, the solution became turbid, due to the
formation of the precipitate. In order to obtain complete crystal shape of the product, the mother
solution was allowed to stand for 3 days. Then the precipitate was filtrated, rinsed with absolute
ethanol and water and dried in vacuo containing phosphorus pentoxide and paraffin. As a result,
3.2 g product was obtained, the practical yield of which constitutes 94.1 %.

Synthesis_of iodmethylenetripropylarsonium_tetra-izo-tiocyanatomanganate(ll). The aqueous
solution of 0.11 g manganese (II) chloride tetrahydrate (MnCl,-4H,0) and 0.25 g (10% excess

amount) ammonium rodanide (NH4SCN) were mixed with the saturated alcoholic solution of
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0.53 g iodmethylenetripropylarsonium iodide in 100 ml Erlenmeyer flask. In order to obtain
complete crystal shape of the product, the mother solution was allowed to stand for 3 days. Then
the precipitate was filtrated, rinsed with absolute ethanol and water and dried in vacuo containing

phosphorus pentoxide and paraffin. As a result, 0.51 g product was obtained, the practical yield
of which constitutes 93.0%.
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Figure 2. IR Spectrum of lodmethylenetriphenilarsonium tetra-N-tiocyanatomanganate (II)
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Figure 3. IR Spectrum of

Iodmethylenetri-izo-propylarsonium tetra-N-tiocyanatomanganate (II).
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The bioactivity of the obtained compounds has been studied. It was shown that they are

characterized with the active bactericide properties. Some of them may be used against phyto-

pathogenic microorganisms.

Preliminary investigations show that the synthesized arsenic-manganese complexes,

plotted on the several functional polymer matrixes, may serve as a basis to prepare new bioactive

materials with regular duration of the action: antibiocorrosion covering of multifunctional

purpose, foamed polyurethane materials and various dipping compounds.
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Some physico-chemical characteristics of

Table 1.

Ne R R' tmelt, °c u Color Found, % Calculated, %
As Co I N As Co I N
1. | GH; C;H; 176-177 [142.2| yellow | 16.60 6.11 2733 [ 5.90 [16.35| 6.42 27.67 6.11
2. | i-CG3H; | i-C3H; | 181-182 | 139.4 |colorless| 16.03 6.78 2790 | 6.37 [16.35| 6.42 27.67 6.11
3. | C4Hy C4Hy 140-141 [136.8 |colorless| 15.33 5.79 25.01 | 5.47 | 1498 5.88 25.35 5.59
4. | i-C4Hy | i-C4Ho | 189-190 |136.4| violet 15.41 5.61 2489 | 5.41 [14.98| 5.88 25.35 5.59
5.1 CHy | CeHs | 152-153 |134.1| violet | 14.02 | 6.07 | 24.14 | 552 |14.41| 566 | 2438 | 5.38
6. | CsHy, CeHs 132-133 [133.0| violet 13.92 5.63 23.56 | 4.92 |13.68 | 5.37. 23.13 5.10
7. | C¢Hs CeHs 197-198 [129.7| brown | 13.77 5.60 2320 | 4.74 [13.38| 5.26 22.64 4.99
Table 2.
Some physico-chemical characteristics of
iodmethylenetrialkyl(aryl)arsoniumtetra-izo-tiocyanatomanganates(Il)
No R R' tmelt, °C n Color Found, % Calculated, %
As Mn I N As Mn I N

1. | GH; C;H; 148-149 [161.5| yellow | 15.01 5.39 26.31 | 5.50 | 15.35( 5.63 25.99 5.73
2. | i-C3H; | i-C3H; | 114-115 [161.3| green 15.80 5.87 25.53 | 6.02 | 15.35( 5.63 25.99 5.73
3. | CsHy C4Hy 139-140 [160.0 | yellow | 13.89 5.26 2439 | 5.03 |14.14| 5.18 23.94 5.28
4. | i-C4Ho | 1-C4Hy | 193-194 [ 158.6 |colorless| 14.50 4.90 23.61 | 5.60 | 14.14( 5.18 23.94 5.28
5. | C4Hy CeHs 98-99 156.3 | brown | 13.18 4.56 23.50 [ 5.35 [ 13.68] 4.99 23.07 4.09
6. | CsHyy | CeHs | 154-155 [152.4| grey | 1342 | 447 | 21.90 | 447 [13.19| 484 | 2234 | 493
7. | CeHs CeHs 160-161 |[151.1| yellow | 12.44 4.34 21.18 | 4.51 | 12.70( 4.66 21.51 4.74
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3960 dommmaonto sgGonMmdbaom [6-9].

b99mobndbyymomsb godmadpnbsmyg, 39Mb3gd@nnmon dogohbngm ©©o356@)0b-1-
3963mb3yd30L doMmsbowal s 3(39@™bol 1-008356@mMarm 30MaDmMbal, Mmam s
MmMa3699mo moasbogdob s bmgngMon d-3g@ommal doMamgdol dobsbdyg sbama 3mme-
0bs309mo BoagMmgdal dnbbmdMngn Lobomgbo Gmamis cgmMogmon, obg 3Gsgdo-
3o 353mygbgdol mgombobMmnboo. gmgd@Mmbmombm@mnmn s GoMds 3magmmvma
5@0356@ 060l Mongomoal gogmgbol dggebgds domgdyma 3mmMeabsogmo bog-
®900b gog300L656M056mMBSLS s b3g(3080396M domEmay® 594G 0NMMdsDdy.

h39bL  0dm(3060L boMdmomagbms  53568)56-1-356MdmMBIgegol  JnMobowobs s
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5(39@™Mbol  1-000356@mam  300MdbdMbOL doDoDy Dmgoghmn d-3g@omal  3mmENbs-
(3099600 659 530b bobomgbob Fgommegdol sdydaggds.

3mdaem@ab (1), 6o3zgmab (I1), b3amagbdal (I1) s 39304380 (II) BmgagFmo doomals
3MMOE0bs 309 bogBmms bobmgbda gobzgobmE(30gmgom MG g8 edscw:

1. mEa0bmmo mogsboal Lobomgba:

55356@8)0b- 1-3068mb3ygogol doMsbowo dormgdmm 0gbs 5038568)06-1-30603mb-
dgog0b gmgMoxynzo(3000 3Mb(396@M0Mgdmmoa amanMmadgsegel mobomdobal s domgdy-
0 5053568)96-1-30603mMB3gog0lb gmoamal gogfmal JnMsbabmemaboo @ogmomgbamo-

3ol o6 gdo:
H SO HzN-NHz . Hzo
COOH + C,H:OH —22—4 5 COOC,H >
25 TR0 25 DEG
I
C —NH—NH,
bggds 1

2. mBa569m mogobomsb d-dg@smms domnmgdal pMmngModdgogdes:

5) 0@535bES6-1-356M8mMb3geg0lb doMmsbowabs (L) s d-3g@omgdol dofnrmgdol
(MX;) 960009600 J350980b 3089690000 §odbmm-bgombbbscdo bymnob 5d5Dsbobg 5-
6 Lm0l go6do3mmmdsdn, Mmool 30MHmMdgdda (dmmyMo Mobosgofomds MX,: L — 1:1
o 1:3):

ﬁ 0
MX. + 3 . Joobog-Fyoablibodo || .
n C— NHNH, 4500 = M C— NHNH, | X, " kH,0

m

boa(s, M = Cu, Cd, Co, Ni; X = CI', SO, NO*", CH;COO ;
n=1,2;m=2,3;k=0,1, 2.
b3 2
3) 9005356@)06-1-3563mb3yo30L JnMobowabs (L) s d-8g@omgdols dofnemgdals
(MX,) 96009600 9390935b 39806 30mnm 5(39&mb-bysmblbbsmdo Bymosb 585Dsbsbg 5-6
Losmab gobdszmmdsdn, umomol 306mdgddn (BmmuMo mebsgammmds MX,: L — 1:3):

(I)I o
MX,+3 _ 2G006-igoeblboto [
’ € NHNT t, 4-5bo M C—NHNC(CHy), X, " k H,0

m

boaes, M =Co, Ni; X =CI, SO,/,NO*; n=1,2;m=2,k=0, 1, 2.
Ldgds 3
obNbmgbgdnmo 3mmEENbs(30mmo BagMmgdo BoMdmawaqgbgb Lbgswabbgs gl
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B3Mom3O0bGomue bogmngMmgdgdl. domadmmo bogmmgdol o39d4mgds @oaqboe
0465 9madgb@Ma sbamadob, 0bgMabomgmo b3gd@Mmbzm3oymo s mgMmdmamago-
dg@mogmo  sbomodol  dgomegdoo.  domgdyem  gmmEEobsionm  bagMogddo
35b6LobMzEMmas sbgzg Bmmy@a gemgd@Mmasd@ommds.

0bgmobomgmo L3gd@Mgdo gowamgdmmos bgmbabymbg Specord IR-75, 3obgmobals
bgndo s 3gdbogmmEmdgmowngbda, b3gdEOmumEmdg@mdy FT-IR “THERMO NICO-
LET”, KBr-ob 3mbm3Mob@ombs s Ge-ob ggofggndgddo o Spectrum BX FT-IR Perkin
Elmer (400-4000sm'1) - 33%gmobolb bgmdo. dg@omalb dgd(339mmds gobbobmgGmmas
3&MINE-58bmM (30 L3gd@PMEmMEBMIgG by PerkinElmer 603.

Rogo@otmgo babyobo moasbwgdol gmgd@®mmbymoa LGN JENGabs s 3mMI3mydL-
boM3mJ3bol mbomolb 333 bobgzMowgddntoyma 3356@M-Jadono dgmmeooon AMI
(Austin Model 1) [CS MOPAC-ob (Chem 3D Ultra-version 8.03) Lodqomgdoom] [10, 11].
3063bobMzMgm domn gbgMag@onimmn s ggm3g@&Mogmo doboboomgdmgdn, 58m3gddy
989348060 39b@gdo o gmgd@Ommbamo  sbobmgds  sGMIYH  MmEMdoBomgddy
(9ad&®mbgero bod 33Mogzy).

31)

Baboda 1. 50058568)06-1-30603Mb3go30L JoMobawol 3D dmegmo

55356@)0b-1-350M3mMbI¢o35L doMobaol dmeggmmada (bob.1) s@m3msdmnbo
356domgdals Loogms ((36Gamal) sbommaba a30h39698L, Gm3 C-C 830l LogMdals 3600-
369mmdgdo (Rj) 0005856@8060L dnogda (CioHise) dggb 1.522 1.542 A-als gomgmgddo,
53 om0 gdlL bobdnMdownl s@mdgdal (Ci-Cig) Sp3 306600000 mm dgmdsmgm-
35bg. M3 399bgds babdoMmdowal Cyp 9@maL, 3gbmdgm o@&mdgdmab 33ab bogMdggdo wo
Logomgb@m gmobggdo (L C-Ci1-O12 = 121.1°, L C-Cy1-Ni3 = 123.6° o £ 012-Cy1-Ny3 =
115.3°) doygomomgdl dab doMomsam sp’ 30660000d70¢m dagmdatgmdadyg. ¢obadawals
s&m3do Op2, Gmam(3 dobo bogomgb@m 3ymbggdol 36n03369emmdgdo 330h39690L, ndym-
3o sp” 30860000090 dgm3aMgmdado. sdmBob s8m3gda bogomgb&m nmbggdal
360d3b9mmd9d0L (£ Cy1-Ni3-Niy = 131.6°, £ Cy1-Ni3-Hzp = 116.1°, £ Ny4-Ny3-Hzo = 112.3°
ng ZN13—N14—H31: = 110.40, ZN13—N14—H32 = 110.00, ZH31—N14—H32 = 106.80) aobUQQSOO')

03ymggd0sb sp” (N13) @5 sp” (N14) 305M0©0dgdmm damdstgmdsdo.
5&m39dDy Fommdomn INbGgdob boowgms (bGama 2) sbomado a30hz396930,
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M3 3mBgb30omMa© g gdEHMbmombmEmmm s8mdgdl Bamdmawagbgb O (qi2 = -
0.3643), N13 (q13 = -0.3492) 05 Ni4 (q14= -0.1787). 5@m3mns mMdo@omagdals gmgd@&mmbyymo
obobmgds (3bGoma 3) 430h39698L, HM3 gobgadswol s&mdal gfm-gfma gmgdHm-
by Bygomo 0dgmagds 2s m@mdoGomdg (gmgd@®mbamo obobemgds 1.91695-00) o
3ol dgmdmos dg@omal 5@mMBmab 6-330b BoM3mJ3bs mbmEmem-sd393@mEmmo 3gds-
b0bdom. Bobgosgee Niz s@m3alb ggcm domamo oMymPomo gomEmdoomn b by,
3000609 ogd3b Nig 9@maL, dob o6 dgydmos dg@omoal os&mImsb 6-630b BohdmJdbos
Mbm&Mm-57(393@mEMmo 374560bJ0m, Maasbsz gmgd@mmbyma bygamo ndymeggds
308600ds(300L goMgdy aMRgbom 2P, m&mdo@emdy (gmgd&®mmbamo @abaobmgds
1.76977-00). 653 dggbgds Nig o&m3al, gmgd@®mmbama Bygomo 0dymagds ghom-geom
306604 sp’ MmMd0Gomdy, Mmdgmdy gmgd@Ombamoa @obobmgds 1.62247-05 o
03335000, doMgzomos  BaMImgdbol  dg@omol  s@mMImeb  6-33s  EMbmEYm-
5J3938mEmmo 3g4560b3ao.

abMoeo 1.
S@M3madmmMabo dobdomgda (Rj)
>&™dgda, ij R, A >&™dgda, ij R, A o5&™dgda, ij R, A
C-C, 1.542 C4-Hyo 1.120 Co-Cip 1.526
C-Cs 1.532 Cs-Cg 1.526 Co-Hyy 1.120
C-C, 1.530 Cs5-Cy 1.525 Co-Hyg 1.120
C-Cy 1.527 Cs-Hyg 1.123 Cio-Hyo 1.123
C,-C,4 1.522 Ce-Hyy 1.118 Ci1-0p2 1.248
Cy-H,s 1121 Co-Hay 1121 CNis 1392
C,-Hye 1.120 C-Cyp 1.527 Ni3-Nig4 1.349
Cs-Cy4 1.525 C7-Hys 1.118 Ni3-Hj 1.005
C5-Cq 1.525 Cs-Hoy 1.120 Nis-Hj; 1.014
C;-Hy; 1.123 Cg-Cyo 1.524 Ny4-H3, 1.016
C4-Cs 1.524 Cg-Hys 1.120
Ci-Hys 1.120 Cy-Hag 1.120
EbMocema 2.

s@mIms gommdomn IMbE o (qi) s gemgd@Mmbama bod 330039 [qi(d)]

BOMEM000 qemad@mmbyemo . BOMEMbdomn qemad@cmbyemo

s@mdo, i 3nb@o, qi L0d 336039, 4i(d) s&mdo, i dnb@o, qi L0d 336039, 4i(d)
C, -0.0586 4.0586 Hi; 0.0958 0.9042
C, -0.1378 4.1378 Hig 0.0854 0.9146
Cs -0.1039 4.1039 Hjo 0.0831 0.9169
C, -0.1502 4.1502 Hy 0.0927 0.9073
Cs -0.1012 4.1012 Hy, 0.0730 0.9270
Cs -0.1426 4.1426 Hy, 0.0972 0.9028
C; -0.1432 4.1432 Hy; 0.0687 0.9313
Cg -0.1503 4.1503 Hy, 0.0949 0.9051
Co -0.1515 4.1515 Hs 0.0847 0.9153
Cio -0.1010 4.1010 Hog 0.0834 0.9166
Cu 0.2876 3.7124 Hy; 0.0863 0.9137
0, -0.3643 6.3643 Hog 0.0774 0.9226
Ni; -0.3492 5.3492 Hy 0.0919 0.9081
N -0.1787 5.1787 Hs, 0.2578 0.7422
His 0.1037 0.8963 Hj, 0.1376 0.8624
Hi 0.0985 0.9015 Hs, 0.1326 0.8674
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3bMoema 3.
s@mMIms mMdoGomgdal gemgd@Mmmbymo sbsbemgds
>&mdo 2s 2px 2p, 2p, >@™do Is

C, 1.21010 0.98773 0.89404 0.96671 His 0.89632
G, 1.22452 0.90642 0.95956 1.04732 Hig 0.90155
G 1.21162 0.99956 0.94692 0.94576 Hy; 0.90419
C, 1.22229 0.94337 1.00636 0.97817 Hig 0.91458
Cs 1.21223 0.96027 0.94784 0.98084 Hio 0.91685
Cs 1.22350 0.99516 0.95812 0.96584 Hy 0.90730
G 1.22310 0.99273 0.96067 0.96668 Hy, 0.92700
Cq 1.22209 0.94313 1.00697 0.97809 Hy, 0.90283
Gy 1.22271 0.99956 0.98992 0.93927 Hy; 0.93126
Cio 1.21230 0.96058 0.94670 0.98142 Hy, 0.90511
Ci 1.24005 0.81379 0.91192 0.74659 Hys 0.91533
O, 1.91695 1.51656 1.46034 1.47045 Hye 0.91660
Ni3 1.47071 1.00026 1.10848 1.76977 Hy; 0.91374
N4 1.62247 1.18049 1.29435 1.08141 Has 0.92262

Hyy 0.90808

Hjo 0.74215

Hj, 0.86235

Hs, 0.86737

03335050, 3mmg3mado 5ol MmMo 3m@gbzosm Mo gmgd&HmmbmombmEmma
s&mdn — O12 @ Nig, Mob g0dm(z ob g393m0bgds, Gmam (3 dogbGodyma mogsbwo.
530l godm, dob dgmdmos d-dg@omgdmab BodmJdbsls 3mmEeabsisoymn bagHomgda
byonbgzeinsbo (3030l boboo (Lggds 4):

N \N—NH

C
|
N_
w’ Ny s

H

Ldg3s 4

(3 99969895 539&™boL 1-505356@ M J0MdbMBAL dmemg sl (6sb. 2), sbm-
&ob o8m3dgdo (Ni3 s Nig) Logomgb@m 390bggdol 3603369mmdgdal (£ Cii-Ni3-Niy =
125.2°, £ C11-Ni3-Hz3 = 114.6°, £ Ni4-Ni3-Hz3 = 120.2° 05 £ Ny3-Ny4-Cys = 121.7°) Bobgogom
034m393006 sp” 30dF00dgdm dramBsmgmdsda. 03039 8am3sMgmds30s BobJods-
0l Cis o@mdog (£ N14-Ci5-Cie = 126.8°, £ N4-Ci5-Ci7 = 118.9°, £ Cy6-Ci5-Ci7 = 114.39),
mdgmoag ddDm@0b Nig 9@m3sb §36olb m@3og 33sb.

5@™M3gddg Bommdoma INbEgdol bLoogms (3bGoma 5) sbsmaba a30h39690L,
™3 3m@qbz00mMom gmgd@HMbm@MbmEm 58mMdgdL odo(3 boMdmewaqbqb Oz (qi2
=-0.3585), N3 (q13 = -0.3156) o Nig (qi4 = -0.0374). 5@mdmns mMdo@omgdol gemgd@&m-
bmmo abobmgds ((36Gama 6) 330R396930L, HMA3 Fobgdowal 5@m3nb gMm-gema gemgdd)-
Ambmmo byzomo 0dymezgds 2s-mMdoBomdy (9mgd@mmbymo @obobmagds 1.91635-00)
s 35b dgdmos dg@omal o@mBmsb 6-330L BoMdmMddbs EmMbmEMm-s4(393@mEM
394960%300. donbgoegem Niz 0@mdol 393600 BMm Fomamo NoMymzomo GsMmdbo-
o0 3nbGabos, 30Mg 093L Nig 58maL, dsob o6 dgmdmas g ool s@mImsb 6-3dol Bom-

37



03. %535b03z0mab Labymmdab mdomabab babym3Bogm ¢bagzgMbodgdob 3GmIgda
Proceedings of Iv. Javakhishvili Thilisi State University
363,2010

3dmgdbs @mbm@m-s4(393@mEAma 3g4sbnbdom, Mowasbsis gmad@Mmbama Byzoma
034mxgds 306M00do(300b goMgdg amhgbom 2P, m@Mbo@ombdyg (gemgd&®mbymo os-

bobgds 1.72317-00). M3 3996900 Nig 5&m3db, gemgd@Embama Bygamo 0dymeggds geom-

960 30d3GoEam Sp° mG308ombg, Hmgmdys gmgd@GHmbamo sbsbmgds 1.72500-0s

s 83330600, d0Mg30mmns BodmJdbsl dg@omol s@mdmsb 6-63s MbmEmm-s4(393-
G dggobnbdoom.

3]

H{3B] :
128y
Bababo 2. 5(398™bob 1-505356@ Mo oModmbal 3D Imegma
3bMoeo 4.
s@mM3madmmMabo dobdamgda (Ry)

s&mdgdo, ij R;, A >&mdgda, ij R;, A s&mdgdo, ij R;, A
Ci-C, 1.541 Cs-Cy 1.525 Ci1-Op2 1.246
C-Cs 1.531 Cs-Hys 1.123 Ci1-Ny3 1.407
C-C, 1.531 Ce-Hay 1.118 Ni3-Nig 1.327
C-Cyy 1.523 Cs-Hys 1.120 Ni3-Hss 1.009
Cr-Cs 1.522 Cs-Cyp 1.527 N14-Cis 1.312
C,-Hyg 1.120 C;-Hyg 1.118 C5-Cis 1.496
Cy-Hyg 1.120 C;-Hy; 1.120 Ci5-Cyy 1.498
Cs-Cy 1.525 Cg-Cyo 1.524 Ci6-Hszq 1.119
C3-Cy 1.525 Cs-Hag 1.120 Ci6-Hss 1.119
Cs-Hyy 1.123 Cs-Hyo 1.120 Ci6-Hss 1.117
Cy4-Cs 1.524 Co-Cyp 1.525 Cy7-Hs, 1.118
Cy4-Hy, 1.120 Co-H3y 1.120 Cy7-Hsg 1.117
Cy-Hyy 1.120 Co-Ha, 1.120 C1-Hao 1118
Cs-Cs 1.526 Cyo-Hs, 1.123
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3bMoemo 5.
s@mIms gommdomn dMbE o (qi) s gemgd@Mmbama bod 336039 [qi(d)]
. BOMHEMO000 9 994@OmMbymo . BOMHEMO000 9gg@Hmbymo
>@&mdo, i o@mdn, i
dnb@o, qi L3 336039, qi(d) dnbdo, g b0d 336039, qi(d)
C -0.0347 4.0347 Hy, 0.0820 0.9180
C, -0.1433 4.1433 Hy, 0.0807 0.9193
G; -0.1015 4.1015 Hy; 0.0896 0.9104
Cqy -0.1507 4.1507 Hy,4 0.1032 0.8968
Cs -0.1004 4.1004 Hoys 0.0853 0.9147
Cs -0.1433 4.1433 Hayg 0.1040 0.8960
C; -0.1432 4.1432 Hy; 0.0851 0.9149
Cs -0.1508 4.1508 Hayg 0.0820 0.9180
Cy -0.1494 4.1494 Hy 0.0807 0.9193
Cio -0.1005 4.1005 H;o 0.0803 0.9197
Cp 0.3351 3.6649 Hj, 0.0830 0.9170
On -0.3585 6.3585 H;, 0.0896 0.9104
Ni3 -0.3156 5.3156 H;; 0.2186 0.7814
Nig -0.0374 5.0374 Hj4 0.0904 0.9096
Cis -0.1200 4.1200 H;s 0.0885 09115
Cis -0.2142 4.2142 H;g 0.0937 0.9063
Ciy -0.1637 4.1637 Hs; 0.0870 0.9130
Hig 0.0968 0.9032 Hig 0.0966 0.9034
Hyo 0.0961 0.9039 Hjo 0.0869 0.9131
Hy 0.0917 0.9083
3bMoemo 6.
s@mMIms mMdoGomgdolb gmmgd@Mmmbymo sbsbemgds
s&mdo 2s 2py 2py 2p, >&mdo 1s
C 1.20663 0.96887 0.87905 0.98018 Hig 0.90322
C, 1.22522 0.91596 0.96096 1.04119 Hyo 0.90395
(0% 1.21139 0.99621 0.94586 0.94803 Hy 0.90827
Cqy 1.22233 0.94905 1.00375 0.97557 Hy, 0.91799
Cs 1.21212 0.95425 0.95379 0.98021 Hy, 0.91927
Cs 1.22342 1.01916 0.94786 0.95284 Hy; 0.91036
C, 1.22335 1.02020 0.94739 0.95225 Hy, 0.89684
Cs 1.22230 0.94927 1.00381 0.97537 Hys 0.91468
Cy 1.22248 1.00374 0.98441 0.93876 Hjy 0.89595
Cio 1.21216 0.95409 0.95404 0.98024 Hy; 0.91485
Cp 1.23915 0.78488 0.91827 0.72259 Hys 0.91801
O 1.91635 1.53322 1.44607 1.46283 Hyo 0.91929
N3 1.47861 1.03813 1.07567 1.72317 H;o 0.91974
Nig 1.72500 0.94356 1.24480 1.12405 H;, 0.91705
Cis 1.24336 0.91225 0.94865 1.01575 H;, 0.91041
Cis 1.22073 1.03064 0.93838 1.02441 Hs; 0.78138
Ci7 1.21622 0.94667 0.98301 1.01778 Hi,4 0.90958
Has 0.91149
Hj 0.90630
Hj;; 0.91295
Hjg 0.90336
H;o 0.91307
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53335050, dmg3mado 3M0b MG 3mBgbznemuMae gmmgd@Mmmbmombm-
o s&mdo — O @ Nig, Mol godmz ob g393mabgds MHmamM(y dowgbGodymo

m0gdba. 30l go3m 3oL dg¢dmoas d-3g@omgdmab BaMdmJabol 3mmGnbszommo
bogFomgdo bymbggzmosbo (303mab Laboom (bggds 5):

Lgg3ds 5

aodmmgmagdolb dgmagagdo dggbedsdgds domgdamo BogMomgdol abgmsbomgmn
L3gd@Mgdal Fmbs(39398L (bobabn 3, 4).

domnma(3, @abnbmgdgdmmo 3m33magdLgdal s 5©8356@)0b-1-30Mdmb3gsg0l 3nco-
5bo@nl dnsbmddol nbxmsbomgmo L3gd@Mgdalb sbomnbds g30hggbs, MME MEMasbymo
m0gaobol  dmmginms dg@omagdol  (396@Gomne  5GMIgdmsb  3MmmME0boMgdymos
3oMdmbomol gamaxzob ¢obados@madnbs s NHr-xa9q30b sbm@ob o@mdol d5d3gmdaom
(303M-300096@ oG Mo@. Jghdme, 3mIdmgdbbsgMomms bL3gd@mgdda  3oMdmboemol
®axob Logomgb@m Mbgzol dgbadsdnbo dmsbmgdals Bmmal dgd(306gds [Av (C=0) = 30-
40 1,8 030G Moasbmsb dgoofgdoo dommomgdl, MHm3 mmasbymo mogsboon
39@omolb  5&MINSL  3MmmOaboMgdymoas  3oMdmMbamals  ¢obados@mdals dgdzgmdoom
M«C=0. 3gmcg dbcng, NHz xa9930b dgbodsdobo dmsbomddob bmemagda [Av(NH,)=120-200
L3 SM5 3MMME0boMgdm  moasbmseb dgmefgdoo gosbgymos  aMdgm@ommnsb
1656d0, Mo(3 odobabnomgdgmos NH,—M 330l gomgb@yto Gbgzqgdobsomgab.

bogfmgdolb MLy(NO3), - kHyO (k = 1, 2) 06 b3gd8cgdda ~1380-1538 L3 md56d0
dg0dhbgzs ve(NO3-) gangobomgal sdsbsbosmgdgmo 0b@gbbonma, meé 3m33mbgbdowm
aobmghomo dmobmddolb bmemon, Moz bodmomgdsb ggzodmgslb gogoGemmmo, Hmad NO;3’
RINBO YIMommE 50l ©s39330Mgdma dg@omgdal (396@GomuE 58mMIgdmsb s
dgbodadol 3md3mgdLgdl sdgm mg@ogomma smbogmds.

bogmgdolb ML,SO4 - HoO (m =2, 3) 06 b3gd@Mgddo ~1080-1110 Lo 165600 d90dhi-
bggo Ve(SO42—) R39BoLOM30L @adobobosmgdgmoa 0b@gbbonMa, Lobamgd Mo dmsbod-
dob Do, Ig@omob (3968 oo 58m3nlb gmmMmabszoymo Mosbgo 3mMI3mgdbgddo
ML,SO4 - H2O (M = Co, Ni) o610l 6. dgbodsdobaw SO.> RANBIO0 33 3mI3mgqLgddo dogo
bzgPnm xanxrgdb Bomdmawagbgb. CdL,SO4 - HyO-do SO -0ls dgbodadobo dosbomddals
Bmemo  dmogfoe oMol gobmgfomo Medpgbodg 3mMm33mbgbBoewm, Mo Ladmomgdsal
a35dmag3lb ©ogsbygbom, MGmJ SO42'—236‘3%360 03 3md3mygjLbgddn 3nMEsdom ¢ 3033060-
093056 35003030l (396G Mm@ 5@mAab.
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6ababo 4. 3mmEEabss0mo bagmomol Co[AdCONHNC(CH;),],Cl, - 2H,0 06 L3gdg o

bog@mgdolb ML,Cly'kHO (k = 1, 2) 06 L3948 9ddn ~1070-1130 L3 15630 dgodh-
6939 Ve(Cl) gangobomgal @sdsbobosmgdgmo 068 gbbogyyca dmsboddolb Dmemo.

bogfmgdolb MLy(CH3CO0),:H,O 06 b3gd@mgddo dg03hbgge CH3COOi RANBOLO-
®30b sdsbaobnomgdgmo 0b@qbbomo dmsbmjdal bmmgda: v(COO") = ~1410-1450 L3,
ve(CH3) = ~1235-1335 13, vo(C-C) = ~900-960 L3
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3bMoma 7.
55356@06d9gd (3390 30M5bo-3000Ms BMbymo mngsbogdabes s d-3g@omgdolb dobaby
300 gdmmo 3MmmMEobs30mo bagmmgdol gabo nM-dndoyma doboboscmgdmgdo

0 EZ3
s me. t., C 353m- M dg@omoab
Ne bogmogmgdo dgggFommmds boge., 399330mmdo, %
% bodmgbos a5dm-
M3OMOd
1 CoL',Cl, - 2H,0 356©0baggMo >260 84.4 87,6 10,04 10,63
2 NiL',Cl, - 2H,0 (30bggg@o >260 87.2 75,3 10.12 10,65
3 CcdL,Cl, - 2H,0 ngomo >230 84.6 684 | 17,93 18,40
4 CuL',Cl, dmdbgobm >260* 76.2 82,3 11,78 12,24
5 CoL',S0,-H,0 35M0bggMo >260 83.2 85,2 10,00 10,41
6 NiL'3S04H,0 30bgggMo >230% 64.6 69,3 7,38 7,70
7 CdL',S0,-H,0 0906 >300 78.4 73,5 17,87 18,24
8 CoL',(NO;),2H,0 39M0bggMo >300 96.2 76,6 9,18 9,71
9 NiL,(NO;),-H,O 30bgggMo >230 96.2 83,3 9.56 10,01
10 | CoL%(CH;COO),H,0 |3m@ombeggmo >230 87.8 83,9 9,25 10,10
11 | NiL',(CH5COO),-H,0 363069 >230 92.2 64,7 9,64 10,11
12 | CdL',(CH;C00),.2H,0 0906 >360 93.2 77,6 | 1625 17,09
13 CoL",Cl,-2H,0 356©0bagMo >360* 69.4 64,6 8,93 9,29
14 NiL",(NO;),-2H,0 30bzg6o0 >360 % 55.1 66,9 8,50 8,58
15 CoL",S0,2H,0 356 0be3g6n >360* 92.4 65,3 8,00 8,94
16 | NiL",(CH;COO), -2H,0 | 306 0begqtn >360 % 49.4 68,4 8,27 8.65

*) 0demyds; L'= AACONHNH,; L" = AdCONHNC(CH;),
*%) v 30bbo DM mos g bLbsdo 25°C, 0.001M, S bazamqm'1

domgdymo  3mmMEobsigommo  bbboMmgdol  dmmy@na  gmgdEMmmasdGommds
©03g00mxm®M3sd0do 0(33mgds 64-87 S 1L Immo LodbmgMmgddn, Mo 399bodsdgds 1:1
8030l gmgd@Ememogb [12].

33m930b dgmgase @obnbmgdgdnmos dmgngfma d-3g@omal sbomo jmmEoabs-
3ONo bogfmmgdo 5005356@856-1-30603mMb3gogel 3nMobownlb s o(39@™Mbab 1-505356-
&moe 30MobdMbal d5body. 5xbndbyyma Lob@gdgdo dmogMo GofmBs3MEBME Ka-
3900b 393(339mdob godm BoMdmoagbgb LanbGgMgbm s 39ML3gdGomm Mmdogddgdl
sbamo godmomm b3gd@mMob 3dmbg domsd@on&n badnsmgdgdalb dngdobsmgal.
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QUANTUM-CHEMICAL INVESTIGATION OF HYDRAZIDE
OF ADAMANTANE-1-CARBONIC ACID AND 1-ADAMANTOYL HYDRAZONE
OF ACETONE AS LIGANDS OF COORDINATION COMPOUNDS OF d-METALS

N. Lekishvili', Z. Pachulia’, Kh. Barbakadze', Q. Giorgadze', G. Tsintsadze’
Ivane Javakhishvili Thilisi State University

’Georgian Technical University

Summary

The target synthesis hydrazide of adamantane-1-carbonic acid and 1-adamantoyl hydrazone
of acetone, as new coordination compounds on the basis of organic ligands and some d-metal
salts has been carried out. By using model systems and semi-empirical quantum-chemical
AMI1method, energetical and geometrical parameters, effective charges and electronic density in
adamantane containing hydrazide and hydrazone molecules have been calculated. Two potential
electron donor atoms — oxygen atom of carbonyl group and nitrogen atom — have been exhibited,
therefore, they are bidentate ligands and create coordination compounds with d-metals in the
form of five-member cycle.
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03. ®335b0d30mab bobgmmdab mdamabab
Lobgm3dbogm 1bagzgmbadg@ab 3GM3gda
Proceedings of Ivane Javakhishvili

Thilisi State University
363, 2010

3bsmadyMa Jndns s g3M9dmb Jodns

&@O6LIV33ILNTMN LISGAMIBLIMAHEM RIAIBEISNL IMTMI3INIHN
dIR3IM3VAIMBNOL 3IVOLIBD LOIIAOIBITML 6N0VI-bIMIBIITNL
630603%0L 3MES3330NL 3535N0 I

8- Boboons, . oo 3mbods, 0. bn3s8sdz00m0,” . trm@Borngsbody, b. amsdsmgysgs’
03. x3g30b0d30em0b Lobgenmdol odoemobol bobgendbogm @boggmbodgdn
bogstmonggenmb bysenos dga@mbgmdob 0bbndmdo

LEo@nod0 gobboemmons bLojomzgmmb GgGndmMnsdg ,GMobggzab® bo-
BEobL3MMEBM gMgRbgdal gzmemmaoydo dpgmdsmgmdol dggobgds bogs-
bomogogmol dmbs 33900bg.

53 30Bbom Bg3mambodbmmo 3mbs33900L Lo 3060gdm dogabGHomby,
3. RbgModgmosl bysmdgd36gd s9Dddo, RoBomgdmmon ndbs Loggmg Lod«-
domgdo, segdmmo 0gbs bymobs s boswsgol Lobggdo dsma dgdamda -
dmMdGME 0o godm3gmagzobomgab.

LEoGnod0 Bm(393mns Ro@omMgdmmon bLoggmyg s MadmMsGmMaemn

33m939%0L 9bamaba s Logzmagzo Mganmbol gzmemmaom®n dgmdstgmd-
0b dggobyds. boMdmmagbomos dgbsdadabn Mg3mdgbrs(30gda bozgmgszn &g-

Bo@mEoal gzmemmaono bGsdomn@mdals dgbobschnbgdmac.

bogoBmzggmmb @gMo@mEnsdy asdsgoma bo@Mmabb3dm®Em ©gfMgxubgdals g3memm-
309960 3mbob]@&mol dggobgdol Jodbom, ghimazbama LedgzbogMm gmboal dogH go-
dmbogdmm 3mbiym@abdo aodsMx3gdmmoa LogMmebGm 3Mmgd@nb: ,EMabgzol gMg-

13

539630 800b ggMEMAL Jamomdal Jgibgds s MDGHNME3gmymeal mmbalidngdgdo
RoMamgddo, M6l 3og35L0Ma Lo 30603dm BogobGMamal bogs-batogsymmal dmbos-
3399009, dnbatg Abgmndgmal bgmdado, gobbmMsngmgdemo ndbs Loggmyg s modm-
BoGMMogmo 33mag3000 badndasmgdo.

Amam@ (3 (36mdomos, bgdmo sebndbym Mgaombdo gowals &bl 3og35L0Ma Lass-
Gm3mdamm s b 30bng dm dogabBMmomgda, HmImomss sdoab, dsc dmeab, bLadbgom
39335600b J39469d0 do30 brgol LobsdoMm Jomagdgdobs s oM gmal Labgm3bogmb

50b0dbyymo 3Mmgd@n gobbmMsngmms badomzgmmb gemgbamo badgbogHm gmboal gabsbbyma
bgmdgbymdom (3@sb@o GNSF/ST07/8-275). babsdmgdsmyg 3dmagazosdan godmmddqmoa 6gdabdogma
3BM0 939900600 038MAL o gbadmms o sbaboggl badstmzgmmb gHmzbama badgbogFm gmbeo-

ab dgbgommgdgdl.
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30300 @dbogmgm g3mm3ab J3gybgdL ggogdategde.

ombobndbogns, MHm3 Mogobo dodbodsmuFomsy o6 Nbos nygmb oEHmo Mbs-
BOENbmMgdalb Bm3gdo, E300mgdals gosbDaEzobs s 33 bagMmms gomasantmgdol (gows-
43960b) @A™L gzmmmaonmo Gobzgdal smdsmmds s0bs 90bgdmdl, Moz sgommdfo-
30 356M33mb ©8806dnE9d0lL LoBobosmns. gl 3GMdmadqdn dgadmagds 458mbzgmemoa oymb
bo300MBLOY6gd0l ©oDNsbgdom, b Ba3M3MMEY G gd0bs s Lbgs dbodgndn o@gdal
&MbL3MOGMgd0L (gosbowaal) Jgmgasm. ymggmogg bgdmembndbymal godm, d4u-
58 5MbgdmAL goMgdmb ednbdamadobs s g3mmmaom@n 3Mmdmg3gdol Bodmdmdals
bogMmmby, Mobomgobsig Logoms Bobwsbab 30ymo abxm@dnmadamo s EMHMMmO©
dg3dmmon 3mbammebgmo  gzmmmannfo 3Gmdmgdgdol o300006 dSomgds, o6 3
36mdmgdgdom godmbzgmmo bgas@onmo dggagdol 3gMmdamgds.

93M@Ma0nE 3OMdmq393L ImEob gMm-gMmn 13603369mm3569Los Bymalis s bo-
0a-361168930L baMobbol dgbomRnbgds, domyydg@glb, nbgma 330y dabosbo J39y-
babomgolb, Mmamdn Logjommggmms. LEmMge Bymal bszoolb dmdGomdol dgogasw
bgds ©odobdyMgdymo sanmgdal gowsmygibas, dobo BEMIbLIMMEGaMgds s o¢-
690603 ao6gdmado go3M(39mgds.

mgmé(z (3bmdomo Gbo 39360960, 835093030 3gMbBawb 0 90badbogws, hggbn
3mabg@ab oMbgdmdab abGmEnsdn Bysma nmgmagds o¢30mgdgm s dofomem Jma3m-
696@90. o6 30bgdmdl dmbgdMogo Lbgmmoa, GmMBgmbaz nbgma 3603369mmds 99465dmws
Y39modg aMabombymo ggmemaonmo 3Gm (39930l gmMdoMgdsda, Mmams gb d4-
bgdM0g Byomb o43L. o6 5MLYdMIL gEednbsdg bngmngMgds-dnbgMamoa, oy (3mzbamo
bbgmemo, Gm3gma Byomb o6 dgosegl [B]. (36mdamas, Gmd Bymabs s Boswsgqgdals
(9L bE9d0L, Jomo batabbabs s gzmmmannGo MbogMmbmgdals dgbs@mhmbgdslb mwo-
gbo Bmgobszomdmom 360d3bgmmds og3lb. Mo dds ¢bws, godmbsgmabl of(y be-
Jofmzgmm bofmdmama gbl. dobo GgMo@mas 360d3bgmma3bawss aos@zofmyman, Mm-
a3 GMobL3o335L0mM0 gbgMam@mabnmbgdol gs8@ oM gMgRbgdom, abg GMabg ol
boog@mBmdom s Lo 3nbngdm dognbBMomgdom. 5ggsb 3odm3Enbafyg, gb Mgaombo
93Mmann®o 3Mmdmgdgdol Bomdmddbol Mobzolb bmbsdn 3wgdemgmdl. gfMm-gfmmo
sbgomn Gommo dmbs3390m0s bogo-bamogaommol GfMobgzolb Lo 30bogbdm dogob@ Moo
30batg RbgMndgmal bgmdsada. 080l godm, Gm3 Mganmbal gzmmmann&o 3Gmdmgdgd-
ob dggobagdado, Mmam@(z Dgdmmss s@bndbymo, gMm-gfMmoa dofomswo 3ommds Bymaol
gbn@bgdobs o boswsg-aMb@gdal bomabbolb o339, B39bo 33mag30L 30DobL
b93mombndbyyem Lo 30bngdm Imbs3390Dy, LEMMgo 83 3obobosmgdmgdol dgLbogmes
5 dgx30bgds BoMmImowagbl, Moz Ladyamgdsb dmaz(393L domgdmmo dgwmgagdo aob-
30bmaomo s dosbmmmagdoo dgzogebmor doxmnsbo  GMabggel gMaxrbal be-
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Jomggmmb 3mbs 33900l g3memmann&o dogmdscgmds.

Bymal Bogomgdol (dmnbsmyg, bysmbowabstin, mmgdoomn bgzn s Lbgs) dogM
&MbL3MOG M gdmma (358m@sboemn) bLbswon JoBam@ma bogmngMmgdgdal dqbbagmes aom-
3399 6o6M3ma 96sb 0dmaze aomgd8mbg dobo bgdmd3gwgdal dgbodmgdmmdadbyg [3]. Ro-
0698990 bLbso Bogmng@mgdgdals Jgbobogmal sd3b Hmam (3 Ladgzbagmm, abg 3o d-
&ogmo 360336gmmds dMsgoma gzmmmannfo 3Gmdmgdal goadtolb bsddgda, sa-
9039, booogal gBmBoolb bobsomdwaga dodstmmma Lbgoobbgs mmbabdogdal gsb-
bm&(309mqdsda [2].

bogoonggmmb GgMo@mmnsdg dgosdntmo bymgdob dodona dgdsagbmmdal
dgbbogmes 1938 Bgmb LadoMmzgmmb 30Mm3gE Ladbsbr@al JogH LGS 3MbsmyMo ©o-
33063939800 ©o0bym o 856 badesmmggmmb GgMo@mEaal 3563390 6sbama dmo-
(33%. d0M0mOdE, 3306398960 3030bsMgmdms Ladysmm s oo Bysmdgdzmgdo
RIMMbgdal 3Jmbg 8r00bs6ggdDdy. 93 3bM0g yuGemmgdsl 0dbabn@mgdl dGmdgda [1; 4;
7; 8; 9], bos(z Im393mos bogommzggmmb 3Magamo dwnbatal 3ommjodann dohgg-
69dmado. Ladbybocme, 58 IGMIgddo Bgdmambadbamoa bs3zzmasn dmbs339mabomgals
sbgmo babob s 33060398980 o6 JgbEmMadams s, 530l godm, dgsdoGmmo Bymgdal,
bomnobbbdg dobomgdo o 5MbgdmdL. smbgdnmo gBn(30@nb dgbogbgdow, bszgmggn Mg-
a0mbob, boggo-bomogaommol & 30608b0b 3mbs339m0b aobbMng, dw. RbgMadgemsl Medwg-
6039 dgbo ool Byomdgd 36gd o930 Imzabnbgom Bymoabs s boswag-acmbEgdals bob-
®900L 0mgds, dg8amdn madmEmsGmMayymo godm33mg3950bsm3z0L ©s domn GgodagyMo
5 Jodogmo obsbosmnmgdgdal o gbobomgab. byyem JgMARgmemn 0465 & Jwabomyg: (Gm-
Bomasbbysmon, demobggn, bomomagmyg, da@Mbsmolbbysmo s am@bgds) madmEmsgmMaymo
33093980 35bbmM(309m©s Bysmms 3gnMbgmdals abbGo@Eob s 03. gogobodzamal
babgemmdolb Mdomabol LobgmB8Baogm MbozgMLoE @b MedmMsGmMmngdda. 33mma30L dg-
©939%0 Im393mmos 3b@. 1;2. 5939 a3060 5036036mm abo(s, Hm8 g ggGowo boby-
980L smgdoo dgndmgdgmos bgdmambadbmmo Mganmbal bymabs ©s boswsg-acmbEgd-
ol godoyMo dgmagboemmdal oagbs s dggobgds, dogMsed domgdmmo dgwgagda, be-
Jomnggmmb 80bstggdals Lbgs s®Ladmm 8mba(39393mseb dgamgdol Logdzgmby,
bodmamagdal Ima3(393L goM339mmo (dmaswn) bomBmmagbs 30dmbomo bbgbgdmmao Mg-
30mbal Bymoabes o Boosg-a®b@aqdol g3mdodon dgds0a9bmmdady.

mgm@ g 366. 1-006 RsbL, Lo zzmagzo GgMo@mEaal dpnbstggdo (300w 806gMs-
m0bgdgmos s 3omz0dob ganaob dgmeg Godob Bymgdl asbgiznozbgds. sdswmo
dnbgMomods(300b 30dm, dnbafggdalb Bymgdlb Lozdomm sadama bobabGg asshbos, pH
bm&30b oMamgddos.

Bgadamnm Bymgddn domggbn@o bogomngMgdgdo yzgmadyg goMnsdgmey® 3md3m-
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6968gdL 8569390136985. Byemals JodonEo dgagbommdol 3o63LsdrmgMgm IMmsgemon-
(36M356 BogdBMEMgdL 935890 3dmazMo, LEMogsm dndnbsmg domemmaoy@o s domdo-
oo gog@mMmgdo, MmM3madoy 3oba30mmdgdgb domggbndn bogmogmgdgdol dg9d(339-
mmdsabs o Mgyndbl.

R3960 33tmg30L Md0gd@qddn, domaqgbmmo bogmngMmgdgdowsb, m360336gmmm Momwmy-
bmdoom 50b0d6gds 33mbogydal ambol sMLgdmds (0,4 3g/m). bbgs sGomMasbamo gmm-
3960 o 5Mal sdmhgbaga.

abg3g, b0 Pobggzomdal 3ohzgbgdgmo 3. BMmbamaslBysmal bggabs s demo-
bg3ob bymgddn, oz LogMomm ©sdsbsbosmgdgmos Lademnggmmb bgmsdntyymo
Bymgdobamgal. gobbboemo m@asbyymn bogmogMgdgdolb gpan@o soblbbgds bojsGmgg-
mmb Bnosg 98dn mMgsebmmao bobdomdawal d(s0fg dotogoo.

Mmob babamMdmog 8mbs 339030 31698630 s SbmmmM3magbymo god@mmgdals
(335gdo@mdal  LagMom  8gbmgbzngdo  (bgodofmm  Rsd8mbawgbdn  dynbgamals
Bymgdob bomal 393306989, Mganmbol @@mdsbnds(309, §gdbmagbadsz0s, bmgmal dg-
Mbgmdol Jodnbazns @ Lbgs) sobsobgds bgwsdomnm Bymgdda dmagsto ombgdols dg3-
(339md5bg. 830@m3, Ls3zdom 0bGgMgLbL BoMBmawagbl doma 393(339mmdals dosbemo-
M0 (339M7000Mbs, M3 hggbo dgdamdo 33magz0l 53m (306l Bomdmawggbl.

doMnmmgsobo dgmagboemmdals dobgwgom, s60mbgddo FoMdmIL  3oMdmMbsGombo
(87%), 3080mb69ddn 30 —3oem (30980 (57%).

Bymal badobbabs s dobo 3o6gabosbmdal dgbogebgdmom aodmygbgdmm 0gbos
93M6m303mM0 GO0 gMmsbdsmgdol Loddmb (CEB) Mg3m356ms(30980 [6]. Bmamei(s do-
0950 dggagdal sbomobds shzgbs (3b6. 1, 2), bLozzmgszo Ggagombals dnbomggdal
Byemols bocabbo CEB-0b 693m39605(30980L 80bgogom, 3o0G39ma 3emabol Bymgdl dog-
30036905, 09335, oN(30mgdmo® 3dLdM3MnbLBNbgdgmns al, MM MsdmEMsGMMaymo
33293900 BoGomgdgmos Jomeme ©d Jbmerme ghoxgMoe Lobggdelb baggdzgmby,
8308mdsaz gb dgxebgds, o mdds bes, dosbmmmgdomos. bsgzzmgzn dwnbotggdal
bymgdo dbmmme dmangfo d93mbggzedn Mol ©edabdnmadyma domgagban bogmom-
9300, 39Gdme, 3mboydal sdmEoms (NHs') o Bogmogom (NO2). gb 3sh39693mado
0go6390L LabyMzgmb s Momgdolb Jnsbenmgdmmas bergGmm ©sbodzgd bonwgbmasb.
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sbAomo 1.
30006569980L Bymoal Jodon&o sbsmadob dgogagdo
Ne  bobgob omgdals Byemal pH Lag- 96a- s6nmbgdo, Jomombgdo, bogForm  336s- Somggbgo
Qa0 Lobgab  boG- om 3o- a/m a/m 8obgeo- ful) 6ogMmgdo,
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ESTIMATION OF THE ECOLOGICAL CONDITION OF “TRASEKA”
TRANSPORT CORRIDORS ON THE EXAMPLE OF
TSIPA-KHARAGAULI SECTION OF THE TRUNK RAILWAY OF GEORGIA

G. Chakhaia, R. Diakonidze, T. Supatashvili, F. Lortkipanidze, N. Labartkava
Ivane Javakhishvili Thilisi State University Georgian Institute of Water Management

Summary

The article deals with the issue of estimation of the ecological condition of “Traseka”
transport corridors within the territory of Georgia on the example of Tsipa-Kharagauli section.

For this purpose, field works have been carried out on the abovementioned section of the
trunk railway in the water intake basin of the river Chkherimela and samples of water and soils
have been taken for further laboratory research.

The article contains the analysis of the performed field and laboratory research and the
estimation of the ecological condition of the region, as well as corresponding recommendations

for the preservation of ecological stability of the territory under investigation.
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BBICOKOKHIIAIUE APOMATUYECKUE YI'JIEBOAOPOAbI
HE®TEW I'PY3UU U IEPCIEKTUBBI UX IPUMEHEHUSA

. 1,2 1 1
2. I Jlexsetiwmeunu ~, H. I'. Jlekuwsunu', X. A. bapbakaose
1 . .
Tounucckuii 2ocyoapcmeennwili yHusepcumem um. HMe. J{ocasaxumsunu

2 . .
Hnemumym ¢usuueckoii u opeanuuecxou xumuu um. Illempe Menuxuwesunu,

N3y4eHbl BHICOKOKHISILINE apOMATUYECKUE YTIEBOJOPOAbl IPY3UHCKUX He(pTel.
Pa3paboTan KOMITJIEKCHBIM METO, COYETAIOIIUN MPOIIECCHl BBIACTICHHUS U pa3ielieHus
apOMaTUYECKHUX YTIJIEBOJOPOJIOB M3 He(Tel, OCHOBAHHBIA Ha MX (DOTOXMMHUYECKOM
B3aMMOJICHCTBHH C MaJIEMHOBBIM aHTHAPUAOM. BappupoBanuem ycnoBuil OTOKOHACH-
caluy BO3MOKHO TOJTyYeHHE y3KUX (PEHAaHTPEHOBBIX, HAPTATHMHOBBIX MM OCH30JIbHBIX
KOHILICHTPATOB. Y CTAHOBJEH TIPYNIOBOM YTIJIEBOJOPOAHBIM COCTaB BBIJCICHHBIX W3
HeTel apoMaTHYeCKNX KOHIICHTPATOB M MPOBEJCHA HACHTU(UKAIMS 1IeToro psijaa de-
HAHTPEHOB, UX OEH30JI0TOB U HadTeHoNOoroB. HamMeueHsl MyTH MpUMEHEHHUS pe3yibTa-
TOB UCCJIEOBAHMUS.

Hedtb sBnsieTcs IeHHBIM ChIPbEM IS MOJYYEHHS CaAMbIX Pa3HOOOPA3HBIX MPOAYKTOB HEd-
TEXUMHYECKOTO CUHTE3a, U HapsIy C MPUMEHEHNEM He(TH KaK BaXKHEHIIIEro TOIITUBHOTO peCcyp-
ca, 00JBIIIOC BHUMAHUE MCCIEAOBaTeNIe 00palleHo Ha HanboJiee MOTHOE U PAlMOHAIBHOE HC-
MOJIb30BaHNE €€ B YKa3aHHOM HarpaBjeHUHU. B Hacrosiee BpeMs 0OJIbIIOe BHUMAHHE Yemsie-
TCS U3YUYCHHIO MOTUIMKINYECKUX apoMaTudeckux yrieBoaopoaos (ITAY). Pacuupenue paboT B
3TOW 00JIACTH CBSI3aHO C MPOOIEMaMH OXpaHbl OKPYKAIOIIEH CPelbl, C BOZMOKHOCTHIO HCIIONb-
30BaHUs JaHHBIX 0 coctaBe [IAY mpu pemieHUn psiga BOIPOCOB, CBSI3aHHBIX C MPOTHO3UPOBAH-
HeM U TOMCKOM HE(TSHBIX 3aJIe)KEH, C TCHE3UCOM HeTEeH, ¢ OLIEHKOW BIUSHMS OMOaerpaaaiu
Y TIPOBEJICHHS B3aUMHBIX T€OXMMHUUYECKUX KOPPENSUUi B cUCTeMax TUMa HepTb-HeDTh, HEPTh-
OpPraHMYECKOE BEIIECTBO.

Hamu pa3paboTaH KOIJIEKCHBIA METO/I, COYCTAIONIUI MPOIIECCHI BBIICICHUS U Pa3ICICHHS
apoMaTHYECKUX YIriIeBo0poaoB (AY) u3 HedTel, OCHOBAaHHBIM Ha WX (HOTOXUMHUYECKOM B3aM-
MOJICCTBUU ¢ MaleMHOBBIM aHruapuaoM (MA) [1-3]. Meron BkiIrO4aeT Tpu MOCiieJ0BaTeIbHbIC

CTaguu: CUHTE3 (oToa yKTOB HePTAHBIX AY ¢ MA; doTopasznokeHune ajayKToB Ha UCXOIHBIC
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AY u MA; xpomaTorpadpuueckoe pasjeieHnue YIriieBOJIOpOJIOB Ha Oosee y3KHe apoMaTHYECKUe
koH1eHTpatsl (AK) [amcopOeHT OKcH allfOMUHUS; SITIOMPOBAHKUE H. TEKCAHOM M OSH30JI0M; JKC-
Tpakuusa OEH30J10M M JUOKcaHOM|. BappupoBanueM ycinoBuil GOTOKOHEHCAIIMH BO3ZMOKHO IT0JI-
yueHHE Y3KUX (PEHAHTPEHOBBIX, HA(TATMHOBBIX WM OEH30JBHBIX KOHIIEHTPATOB B COOTBET-
CTBMH C LI€JI€BbIM HazHaueHueM. [Ipu HeOobIIoi nponomkuTenbHOCTH 00ayueHus (1-24) B pe-
aKuio ¢ MA BCTYMaioT MPEMMYIIECTBEHHO HaTaIMHOBBIC YIIIEBOAOPO/bI; NalbHEHIIee YBEIH-
YEeHHE TPOJOJIKUTEIBHOCTA OOIY4YEeHHUSI TIPUBOIUT K POCTY COAep)KaHUsI (PEHAHTPEHOB B TOIY-
YEHHBIX KOHIIEHTpaTaX, KOTOPOE JAOCTUraeT MakCUMyMa IpH 6-4acoBOM OOJIy4€HUH; BIOCIE.-
CTBHMH C YBEJIMUEHHEM BPEMEHHU OOJIy4YEHUs YBEIMUUBAETCS COJCpkKaHUE OCH30JIbHBIX YIJIEBOIO0-
POJIOB, IPUYEM UX MaKCUMAaJIbHOE COZiep KaHue HaOmoqaeTcs npu 28-4acoBOM OOIyUYECHHUH.

[Tokazana 3¢ (GeKTUBHOCTh YCHENTHOTO MPUMEHEHHUS pa3pab0oTaHHOTO METO/a Kak B OTHO-
IIEHUU BBICOKOKHUILIIUX ApPOMATHUYECKUX, TaK M IIUPOKUX MACISHBIX M OCTATOYHBIX (Ppakiuii
Pa3NUYHBIX MO MPHUPOJIE MATOCEPHUCTHIX U CEPHUCTHIX HedTel. [IpuMeHeHnemM yka3aHHOTO Me-
TOJa B OTHOIIEHUHM CEPHHUCTHIX HE(Tel MoKazaHa BO3MOXHOCTH MOJYy4EHHUS (DEHAHTPEHOBBIX
KOHLIEHTPAaTOB MPHU OJHOBPEMEHHOM OTJIEJIEHUU HUX OT CEPHUCTBIX coequHeHuil HegTu [4]. Ha
OCHOBE pa3pabOTaHHOTO METO/1a U3 HEKOTOPHIX IPY3UHCKHUX He(PTEeH — HOPHICKOM, MUP3aaHCKON
U CAMIOPCKOW MOJy4YEeHbl BBICOKOAPOMATU3UPOBAHHBIE y3KHUE KOHLEHTPATHI, ISl KOTOPBIX COB-
PEMEHHBIMU MHCTPYMEHTAJIbHBIMH MeTogamu uccienoBanus — KX, MC, I'X/MC, cnekrpo-
¢bryopuMeTpuH, CeKTPOPOTOMETPUN YCTAHOBIICH IPYTIIOBON YTIIEBOJOPOIHBIN COCTaB, B AJIIO-
aTax M SKCTpaKkTax OCH30JIOM MOKa3aHO BBICOKOE cojiep)kaHKe (DEHAHTPEHOB M UX OCH30JI0TOB U
UACHTU(PHUIUPOBAH LEbIN psAJl PEeHaHTPEHOBBIX yrieBoaopoaoB (DY) [2, 5-9].

Metonom KX u I'’X/MC B y3kux AK, monyueHHbIX U3 HOPHICKOH, MUP3aaHCKOW M caM-
rOpcKoi HedTel ObUT HACHTU(UIIMPOBAH LEJBIN PsIT MOHO-, - U TPUMETHIIIPON3BOIHBIX: (he-
HaHTpeH, 1-, 2-, 3-, 9-meTwi-, 9-3tun-, 9-nponun-, 9-uzonponwi-, 9-6yrui-, 2,3-, 2,5-, 2,7-, 4,5-,
9,10-numeTunpeHanTpeHsbl, 1-MeTHII-7-U30MPOIMII-, IIUKJIOTEeKCUII-, TPU U30Mepa TpUMeTUide-
HaHTpEeHa, TUMETWIHA(TEHO-, AMMETHIANHA(TEHO-, OyTHIHAPTEHO- U OyTUIANHAPTEHOpEHAH-
TPEHBI U XPHU3EH.

Xota naentupukanys AY B BBICOKOKUITAIIMX HEPTAHBIX (PPAKIMAX ABISIETCS BEChbMa CIIO-
KHOU 3a7aued (Ha Xpomarorpammax Moiydarorcs ,,ropObI), TeM He MeHee mocie 00paboTku
MA B y3kux AK ynanoch pa3pemuTs 3Ty npobieMy Jake Ha MeCTUMETPOBBIX HACAJTOYHBIX KO-
noHkax (puc. 1). B To xe Bpems cieayeT OTMETUTh, YTO U3 HEKOTOpbIX y3kux AK (dppaxmus
350-400°C u 450-500°C camropckoii 1 490-505°C Mup3aanckoii HedTell) yTeM MHOTOKPATHOI
KpUCTaIM3alUU U3 PA3IUYHBIX PACTBOPHUTEICH ObUIM BbIEIECHBI (PEHAHTPEH (CTENEHb YUCTOTHI

97%), 9-metun- u 9-3tundeHanTpeHsl (crenenb 9ucToThl 100%).
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MeTonoM Macc-CeKTpOMETpUr ObUTH MccienoBanbl y3kue AK, BbieieHHbIC U3 BBICOKO-
KUTSIIMX Qpakuuii rpy3uHckux Hedreil [8, 9]. B Tabnuue 1 npuBeneHsl pe3yiabTaThl MacC-CIEK-
TPAJIbHOTO aHaJIM3a SKCTPAKTOB OEH30JI0M, MOJIYUYEHHBIX IMpPHU 6-4acOBOM 00JyueHUH U3 (pax-
wnn 498-510°C Hopuiickoit (oGpaser; 1), 490-505°C mup3zaanckoii (o6paser 2) u 450-500°C
camropckoii (o6pazert 3). Kak BugHo u3 Tabnuusl 1, conepxkanue @Y, BiItouas ankui- U HadTe-
HO(EHAHTPEHBI, B 0Opasnax | u 2 npumepHo oguHakoBo — 81.8%, mac. u 81.0%, mac. HeCMOTpS
Ha Pa3HYyIO MPHUPOIY MCXOIHBIX HEPTIHBIX (PAKIHA,; HECKOIBKO HIKE Cojep)aHue (peHaHTpe-

HOB B 00pasiie 3 — 69.5%, mac.

3 I

o

M 40 0w A 0
Puc. 1.
Xpomatorpamma AK, BBIICIICHHOTO M3 HOPUHCKOW HEPTH

(ppaxums 498-510°C) mocne o6paborki MA: 1 — H.rekcan,

2 — (penanTpen, 3 — 9-strndenanrpex, 4 — 9,10 numeTnideHanTpeH

Yom
%

300 350 400 X s

Puc. 2.
CnexTpsl JIOMUHECLEHIIMN 00pa3oB 1, 2, 3, CHATBIX MPU KOHIIEHTPaUU

C=10"T/Mi1 H Ayoss. = 270 HM
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Puc. 3.
BrusiHre npoJomKUTETbHOCTH 00Ty YeHH S, IIPUPOABI U TEMIIEPATYPhbl PACTBOPUTENS Ha
3¢ PEeKTUBHOCTh U3BIICUCHNUS alKI- U HadTeHopeHanTpeHos (1) n ¢penantpeHoB u nx 6enszonoros (1) u3
XpoMmarorpauuecKkoil KOJIOHKH B CiIydyae MHUP3aaHCKOW He(TH: 1 — 3J1r0aT H.TeKCaHOM, 2 — 3J110aT OEH30JI0M,

3 — 3KCTPAKT TOPSYNM OCH30JI0M B 4 — SKCTPAKT 1,4-THOKCAaHOM

Tab6umna 1.
YrneBonopoaHslii coctaB (Mac. %) KOHIEHTPATOB (JeHAHTPEHOBBIX
YTJIEBOJIOPOOB, BBIJICIICHHBIX U3 HOpHICKOH (0Opaserr 1),
MHp3aaHCKo (0Opazerr 2) u camropckoi (o6pasern 3) HedTei
Ne Tunsl coeqMHEHNI CreneHb BOAOPOJHOM O0pasibl
HCHaCBHIICHHOCTH 1 2 3
1 AnKUIOEH30IIBI 6 3.5 3.0 53
2 WHnansl (TETpaiuHbl) 8 - - 1.2
3 JunagreHOOCH30I1BI 10 3.7 43 6.7
4 Hadranunsl 12 3.7 2.5 6.7
5 AueHadTeHbl 14 - 4.1 5.9
6 DiryopeHsl 16 - 3.8 3.0
7 DeHaHTpEeHbI 18 59.7 71.2 63.2
8 Hadrenodenantpens 20 22.1 9.8 6.3
9 Iupensr 22 3.6 1.3 1.7
10 XpuzeHsl 24 3.7 - -
®enantpensl + HapreHopeHaHTpeHb 81.8 81.0 69.5
Anxundenanrpens! + Hagrenodenantpens + [Tupenst + XpuzeHst 89.1 823 712

CymmapHoe coaepxaHue (EHaHTPEHOB M WX OEH30JI0roB B oOpasmax 1-3 paBHO

cootBeTcTBeHHO 89.1, 82.3 u 71.2%, mac. Kak ObU10 OTMEUEHO BBIIIE, OBIJIO U3YUYE€HO BIUSHUE
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MPOJOHKUTENLHOCTH 00My4YeHusl Ha cocTaB nmonydeHHbIXx AK. Harmsgnas ummroctparus Biu-
SIHUSL TIPOJIOJKUTEIBHOCTU OOJIy4eHUs], IPUPOJIBI U TEMIIEPATyphl pacTBOpuTeNs Ha 3¢ (HeKTuB-
HOCTP M3BJICUeHHs (PEHAHTPEHOB U MX OeH30710r0B U3 ppakimu 460-475°C Mupsaanckoit HedTH
npuBeAeHa Ha puc. 2. /{1 BceX MPUMEHEHHBIX PACTBOPUTENICH MAaKCUMyM BPEMEHHOW 3aBUCH-
MOCTH OTBEYaeT 6-4acoBOTrO OONyuYEHHUIO, a Hanbosee MOJHOE M3BIeUYeHUE (DEHAHTPEHOB U UX
OEH30JI0r0B 00ECTIEYMBACTCS IITIOMPOBAHNEM U HKCTPAKLMEH OeH30510M. YKa3aHHas 3aKOHOMEp-
HOCTB CITPaBE/JTUBA U JIJIs1 00PA3II0B, BBICICHHBIX W3 HOPUICKOW U CaMTOPCKOM HedTeH.

C ucrosb30BaHUEM MacC-CHEKTPATbHOTO METOa, ObLIO MPOBEACHO TaKXe HCCIEIOBaHUE
COCTaBa U CTPOCHHUS (PEHAHTPEHOB, UX OEH30JIOTOB U HA(PTEHOJIOrOB HOPUICKOW U MHP3aaHCKON
HedTeir (Bocrounas ['pys3ust) mo mporpaMme MOHOM3OTONHBIX Macc-CIEeKTpoB. 1o KpuBBIM
MOJIEKYJISIPHO-MACCOBOTO PAaCHpEEeNIEHNs] YCTAaHOBJIEHbI YHUCIO U JJIMHA AJKUJIbHBIX 3amec-
TUTENel B (heHaHTpeHax U UX OeH30JI0Tax; oTMeueHo Hanuyue @V Kak B rojiosiepHOM, TaK U B
BUJIE MOHO-, IU-, TPU- U T€TPa3aMEIICHHbIX aTKWI(PEHAHTPEHOB; MOHOHAa(TEHO- U AUHA(TEHO-
(eHaHTPEHOB, MUPEHOB M XPU3CHOB B BUI€ MOHO-, TU- M TPU- TPU3aMEIIEHHBIX TPOU3BOIHBIX,
IIpUYEM B YKa3aHHbBIX YIVIEBOJAOPOJAX COAEPKHUTCS HapsALy C KOPOTKUMH OJUH JJIMHHBIN
aIKWIbHBIN 3aMectutenb. Cpenu aakuiaeHaHTPEHOB MPHUCYTCTBYIOT TaKXKe YIJIEBOJOPOABI C
KOPOTKUMHU 3aMECTUTEISIMA — MOHOMETHJI, TUMETHII-, TPUMETHII- U 3TUideHaHTpeHsI [9].

bpin mpoBeneH JIIOMUHECHEHTHBIN aHalnu3 apoOMaTHYECKUX KOHILIEHTPATOB KaK METOJAO0M
TOHKOCTPYKTYPHOU JIFOMUHECLIEHTHOM CIIEKTPOCKOIIMUA — MO KBa3WJIMHEWYATHIM CIIEKTpaM JIkO-
MUHECLEHIIMM, TaK W NpU KOMHaTHOW temmepatype [7,10]. KBazununeiuaTsie CIEKTpHI JItO-
MUHECIICHIIMN OBLIN CHATHI JIJIs1  00Opasla, MOJyYeHHOTro u3 Hopuiickord HedTH (dpakums 498-
510°C). Pe3ynbTaThl TIOMHHECIIEHTHOTO aHAIH3a 00pa3Iia IPHUBEICHBI B TAOTHIE 2.

Kak BUAHO W3 MONyYEHHBIX JAHHBIX, B UCCIEAYEMOM 00paslie OTMEYaeTCsl MPHCYTCTBUE
OYEHb WHTEHCUBHBIX MAaKCUMyMOB C IIOJIHBIM Ha0OpOM TIOJOC CIEKTPOB (piyopecueHunu
(eHaHTPEHOBBIX CTPYKTYpP, YTO YKa3bIBa€T Ha MPEUMYLIECTBEHHOE COJEpX aHHE WX B JAHHOM
oOpa3sie. B 1o ke BpeMsi UMEIOTCS WHTEHCHBHBIE TOJIOCHI HAPTAIMHOBBIX CTPYKTYp, HaOI0aa-
IOLIMXCS B ITUPOKOM JIMAra30He JUIMH BOJIH BO30YxaeHus. 13 Gojee BHICOKOKOIBYATHIX apoMa-
TUYECKUX CTPYKTYp OTMEYEHO HaJIMYME€ HMHTEHCUBHBIX IOJIOC, MPHHAJIEKALUINX MUPEHOBBIM
yrieBosiopogam (Havana criektpoB 376, 380, 381HM); 1M0JIOC, OTHECEHHBIX K OCH3MUPEHOBHIM
(400, 410, 420, 428um) u 6ensduyopeHoBbM (344HM) yraeBomopoaam. Habmronaercs mpucyt-
CTBHE HEOOJIBIIIOr0 KOJUYECTBA XPHU3CHOBBIX, TETpapeHOBBIX M OCH3/C/(eHaHTPEHOBBIX
YTIIEBOJOPOAOB MOXKET OBITH BBIJCIICHO 110 MEHBIIECH Mepe TpY JTIOMHHECHEHIMPYIOUINX EHTpa
¢ HadanbHBIMU ToJocamu 354, 356 u 359uM. Hcxons u3 crnekTpoB (piryopeclieHIIMH WHIWBH-

nyanbHbIX @Y [7], MOKHO TIPEIINONIOKUTE B 00pa3ile Halu4ue TU- U TPU3aMEUICHHBIX (peHaH-
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TPEHOB MIPEUMYLIECTBEHHO B I0J10keHuu 9, 10.

Hapsiy co criekTpoduryopuMeTpHdecKuM HCCIISAOBAaHUEM TP HHU3KOH TeMIlepaTrype Me-
tonoMm llInonsckoro ObUT MPOBEIEH U JIOMUHECHEHTHBIN aHalIW3 NP KOMHATHOM TeMIiepatype
Ha npumepe y3kuxX AK, BBIJENEHHBIX U3 BBICOKOKHITSIIUX MACHSHBIX (Dpakiuii MUpP3aaHCKOM
HeTu: obpazen; 1 — SKCTpaKT ropsyuM OEH30JIOM HIDKHEH 30HBI (monyudeH u3 ¢pakuuu 410-
425°C); 00pasupl 2 ¥ 3 — 3KCTPAKTHI TOPSIYUM OCH30JI0M BEpXHEH U HUKHEH 30H (HOTy4eHBI U3
dpaxupn 460-475°C). B uccienyeMpix 06pasiax ¢ HOMOIIBIO CIEKTPAIbHO-TIOMUHECIICHTHOTO
METOJla JlaHa KauyeCTBEHHAas W CpaBHUTEIbHAs KOJWYECTBEHHas oleHka coctaBa AY [10].
CriekTpsl JTIOMUHECHEHITNH 00pa3noB 1, 2 u 3 nmpencTasieHsl Ha puc. 3. B ykasaHHbIX o0pa3max
cozepxkarcsi B OCHOBHOM DY ¢ HE3HAYMTENbHON MpUMEChI0 HA(TaIMHOBBIX YIJIEBOJIOPOIOB,
MPOSIBIISIONINXCST B BUJIC TICYa K OCHOBHOMY (DEHAHTPEHOBOMY CIEKTPY € Ayaxe =325-330HM.
WuTeHcuBHOE nposiBieHHE (PEeHaHTPEHOB HAOII0aeTCs MPHU BO30YKICHUH HU3ITyUYEHUS! B MAaKCH-
MyMaX € Ayare =255, 270, 298 u 340HM.

Brina mccnemoBaHa Takke 3aBUCHMOCTH JTIOMUHECIECHIIMHM T€KCAaHOBBIX PAacTBOPOB 00Opa-
31u0B 1-3 oT muMHBI BO30ysxaatoniero ceera. Oka3anoch, YTO MOJIO)KEHUE MAKCUMYMOB B CIIEKT-
pax BO30Y:KII€HUS JTIOMUHECIICHIIMHA 3TUX 00paslioB HE 3aBHCHUT OT JJMHBI BOJHBI BO30YXKIaro-
IIETO CBETa, YTO YKA3bIBACT HA COJIEpP’KaHUE B HUX B OCHOBHOM YTJIEBOJOPOIOB (PeHAHTPEHOBOTO
pana. [locneanee moaTBepkaatoT U Y@ CHEKTPBI OTIIOMIEHHS YKa3aHHBIX 00pa3IioB, B KOTOPBIX
HaO0JII0/1aeTCsl YETKOE MPOSBICHUE MAaKCUMYMOB ToOTJomeHus: peHanTpeHoB. Mcxoas u3 mpomnop-
LIMOHAIBHOM 3aBUCUMOCTH MEXIY KOHLEHTpalue oopasiia i UHTEHCUHOCTBIO M3JIy4YeHUs] B MaK-
CUMYyM€, MOKHO MTPOBECTH KOJIMYECTBEHHYIO OIICHKY COAep KaHus ()eHaHTpEeHOB B oOpasmax 1-3:

CCbeH.(l) > C(beH-(z) > Cd)eH.(3)
Ha ocHoBanum crieKTpayibHO-JIFOMHUHECIIEHTHBIX HccleqoBaHui y3kux AK, BbIIETCHHBIX U3 BbI-
COKOKHIIAIMMX (Ppakiuii MUP3aaHCKOW He(TH, MOKa3aHO HAJTWYKE B HUX (EHAHTPEHOBBIX, (iry-
OPEHOBBIX U TMOJMULIUKINYECKUX KOHICHCUPOBAHHBIX AY, TMpHUEM B DKCTpaKTax ropsuuM OeH-
30JI0M COJEpXKAaTCs B OCHOBHOM (DEHAHTPEHBI, YTO HAXOMUTCS B TOJIHOM COOTBETCTBHH C
JAHHBIMH, TOJYYEHHBIMH METOJaMU Ta30-KUAKOCTHOH xpomarorpaduu, Y@ crnekrpodoTomer-
PHH U MacC-CIIEKTPOMETPHUH.

Metonom ynbTpaduoneToBoit criekTpockonuu [6] Oputn uccnenoBanbl AK, BeiIeeHHbIE U3
dpaxumn 498-510°C Hopuiickoii, 460-475°C mupsaarckoii u 450-500°C camropckoii Hedreil. Bo
BCEX Cllydasix HauOoJbllee KOJIMYECTBO (PEHAHTPEHOB U UX OEH30JIOTOB MPUXOIUTCS B OCHOBHOM
HAa AIII0ATHI ¥ AKCTPaKThl OeH305I0M. B Hopuiickoii HeTH comepkaHle UX HAXOJUTCS B Mpeenax

57-76%, mac., B Mup3aanckoit Hedptu — 64-70%, mac. u B camropckoii — 47-55%, mac.
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Taoauna 2.

CTpyKTypHO-TpYIIIIOBOI1 cocTaB 00pa3iia o JAHHBIM CHEKTPO(IyOpUMETPUHN

}"¢ﬂ-
Jomn.

328
0,23
328
0,38
328
0,54
328
0,41
328
0,40
328

0,42

Had-

TaJIUHBI

xdm.

344
344
344
344
344
344

344

Bensduy-

Jo'm.

0,40
0,38
0,58
0,57
0,54
0,83

0,85

OpEHBI

(crieKTpsI (ryopeciieHuy, H.rekcas, 77 K)

}\'dm. Jm‘u.

4
354" 1,00
354" 1,00
354" 1,00
356" 1,00
354" 1,00
359" 1,00

356" 0,83

3537 0,47

denan-

.
TPEHBI

xdm. Jo'm. }\'dm. Jm‘u.

5 6
372°1,00
372"0,90
372"0,83
372°0,71
372"0,90
375"0,82
363 0,89  376'1,00
365 0,64  377°1,00
379*1,00
3760,86

3761,00

xdm. Jo'm.

380°0,97
381°0,93
38220,50
38121,00
380%0,94
38121,00
38121,00
383'1,00

384'1,00

}\'dm. Jm‘u.

386°0,69
388°0,71
387%0,47
3860,63

38740,81

3,4-Bensdenantpenn’

XpuzeHst

JaHHBIC HAXOAATCA B IIOJIHOM COOTBCTCTBHU.

.
DeHaHTpeHbI

Mupensr® Terpadensr

xdm. Jo'm.

9
3917 0,53
3917 0,42
3917 0,39
3917 0,15
3917 0,40
393" 0,40
396° 0,54
396° 0,63
3980,50
390%0,49
39740,83
390* 0,34

3914 0,48

397" 1,00

}\'dm. Jm‘u.

10

41370,23

41370,14

41370,12

396°0,67

4000,50
400%0,61
403'0,54

405'0,66

4001,00

410°1,00

xdm. Jo'm.

418 0,6
422702
4327 0,18
420" 1,00

428" 1,00

.
denantpensl  [Tupens”

Bemsmupensi” Tetpadens’

Crnenyer OTMETHUTh, YTO MPUMEHEHHBIE METO/bl JOMOJHAIT APYT Apyra, a MoJyuYeHHbIE

TakuMm 00pa3oM, pa3paOOTaHHBIA METOJ BBIACICHUS AY W3 BBICOKOKHIISIIUX HE(TSIHBIX

(bpaxuuii 1aeT BO3MOKHOCTh IMPOBECTH UCCIEIOBAHUE HA MOJEKYJSIPHOM ypOBHE — WIACHTH(U-

HUPOBATH OTACIIBHBIC YITICBOAOPOAbI, YTO YAAC€TCA HC CTOJIb YAaCTO IIPU HUCCICAOBAHUN BBICOKO-

KHIISIIUX yTIEBOIOPOa0B HeQTH. Beinenenusie u3 Hedrent y3kue AK ObuTH MCTIONB30BaHBI IS

pa3pabOTKN METOI0B MacC-CIIEKTPAILHOTO aHATN3a BBICOKOAPOMATH3HPOBAHHBIX IMPOTYKTOB.
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Annyxtel @Y ¢ MA nposiBiIsieT BBICOKYIO OMOJIOTHYECKYI0 aKTUBHOCTh M TIEPCIIEKTHBHBI B
KaueCTBE CTUMYJSITOPOB YKOPECHEHMS UYEPEHKOB TaKMX LEHHBIX TPYIHOYKOPEHSIOMIMNXCS
JPEBECHBIX MOPOJI, KaK PyHAYK, TPELIKHIA OpeX U JIp.

Ha ocHoBe BbIcOkokMmAIMX AY, o0OrameHHbIX OCH30JIbHBIMU YTJIEBOJOPOJAMH, IMOIY-
YEeHbl TEPMHUECKU CTAOWIIbHBIE MOJIMUMUJIBI, TIOKAa3aHAa BO3MOKHOCTh NMPHUMEHEHHs aJIyKTOB
¢denanTpeHoB ¢ MA B KauecTBe CIIMBAIOUINX areHTOB MOKCUIHBIX CMOJL.

HuTepec k @Y HedTH ycmimics Takke B CBA3M C MPUMEHEHHEM alKWI(heHaHTPEHOBBIX
Gbpakuuii, MOJy4yaeMbIX KaTAJUTHYECKUM pPHU(YOPMUHIOM, B KayecTBE TEIJIOHOCUTENEH B
aTOMHBIX peaKkTopax. SBISsCHh NEIIEBBIMU HU3KOIUIABKMMH TEIUIOHOCUTENSIMHU, CTOMKMMHU K BbI-
COKHMM TeMIepaTypaM M OOJIy4eHHI0, OJTy4YeHHbIe HAMU KOHIIEHTpaThl @Y MoryT ObITh puMe-
HEHBI JUIsl OXJIAX/I€HNUS OETOHHBIX CTEHOK SIIEPHOIO PEAKTOpa M B KAYECTBE ChIPbsSI ISl pajualiy-
OHHOCTOMKHMX KOHCHUCTEHTHBIX CMa30YHBIX MacCell.

BricokoapoMaTu3npoBaHHbIE KOHIIEHTPAThl MOTYT OBITh MCIIOJIb30BaHbl TAKXKE B KAUECTBE
CBIpbs JUISl IOJYYEHUs BBICOKOKAUYECTBEHHOW Ca)H, NPUMEHSIEMOW B IPOU3BOJCTBE PE3UHBI U

OTBETCTBEHHOM 3a €€ Ka4eCTBO.
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HIGH-BOILING AROMATIC HYDROCARBONS OF GEORGIA
PETROLEUM AND THE PERSPECTIVE OF THEIR APPLICATION

Erna Lekveishvili,2 Nodar Lekishvili,l Khatuna Barbakadze'
"Ivane Javakhishvili Thilisi State University
’Petre Melikishvili Institute of Physical and Organic Chemistry

Summary

The complex method based on photochemical interaction of high boiling polycyclic
aromatic hydrocarbons (PAH) with maleic anhydride, combining the processes of isolation and
separation of PAH, has been elaborated.

The method consists of three consecutive stages:

- Synthesis of photo-adducts of petroleum aromatic hydrocarbons;
- Their photo-decomposition with the formation of initial hydrocarbons and maleic anhydrides;
- Chromatographic separation into narrow hydrocarbon concentrates.

By a variation of conditions of photo-condensation of aromatic hydrocarbons with the
maleic anhydride, the narrow fractions of phenanthrene, naphthalene and benzene concentrates
have been obtained.

It was shown that the elaborated method can be successfully used with respect to wide oil
and residual fractions of “small-sulphureous” and “sulphureous” type petroleum.

By using GLC, mass-spectrometry (MS), CMS and spectral-fluorometry, the high content
of phenantrenes and their benzologues and naphthenologues into investigated concentrates has
been established and a whole series of the aforementioned hydrocarbons has been identified.

It was established that the adducts of aromatic hydrocarbons with maleic anhydride have a
high biological activity and can be used for the creation of important bio-stimulators.

Thermally stable and heat-resistant polyimids based on high boiling benzene fraction have

been synthesized and studied.
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THE USE OF MEMBRANES BASED ON FLUOROCARBON POLYMER FOR
THE PURIFICATION OF DRINKING WATER
R. Gotsiridze, N. Lekishvili, S. Mkheidze, N. Mkheidze, M. Pipaishvili
Scientific and Research Institute of Membrane Technology attached
to the Department of Technology Engineering of Batumi
Shota Rustaveli State University
Thilisi Ivane Javakhishvili State University

Summary
A possibility of using the fluorocarbon polymer for the purification of drinking water is
discussed. The application of membrane technology provides an opportunity for obtaining high

quality drinking water without the use of chemical agents and also for keeping the water salt

content unchanged. It was established that these membranes are multireclaimable.
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R39bL bombl s®Lgdmdsaz o6 dggdmm, 946030 M30MoBgbmds MM sMs JJm-
bms 30l noGom-bogm@ggmb . . . °

st dgmmmaom@o s dzgmgbo bgMommdoma Bysmmgdnsb 83 306Mo© 03390909,
M3 Jomggmo Gm3gdo s, MBobamglb ymgmabs, 3mbobozgda 3oM3gmbo ©oqgmEmbgb
Bosmabgmmo GgLa@Lbgdnsb (Jomzmbaba, Jomzm3ocndn, domsdodo s bbg.) gemgdgb-
&m0 L3omgbdol bomdmgdol qdbmmmansl, bmemm dgdwgg 93 13560L369mdg Lbgs-
abbgs gmadgb@ ol (doMomoawm, omaal ob 3oemal) dgbmdoo dommosm Lbgswsabbgs
©5603699madol MmomdgFn. Bod@mdMagam gb 3Mm(3gLo sobsbs 30093 93MM3m 969330.
dogomomsE, g9Madsbgmgdo momdg@lb Mbmogdgb messianic-b, abgmobgmo-bajbgdo
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mistling-b, beooegnem 3membgmgdo — mosiandz-b. sbgmogg ©sb3gbsl ©39mgdL hggbo Lobo-
Jomm ab@mEn 3mbo 03. xogobndzomacs. ngo Ldgsbggdmm smbndbagl, Hm3 obgmoa ¢d-
39mgbo o domama 3B neol bambl, Mmammag d9Mdbgdos, M 3060l s Fmemawal
33bo@gds bomndgdabagsb gosnmasm, Mses s0babs 303 93 gemgdgb@nlb dg@mdbaemao
LobgBmgdals JoGmmm Bomdmdsgmmdado.

Bg300 99339 503603690, M3 gemgdgb@ms dzgmo Joommo babgmbmmgdsmogsb dbm-
mmE 3omsb o6 00hbg39b 9@&ndmemmaon@a Jomormmb. bobsdwgargda domoma s sbgs?

0@ gee@n®mado [1] M. gmABLLS s RM. gbmMasbl 30M39madl omygbgdnsoc be-
3ooba 3omob ©dggmbo babgmbmegdol kassiteros (3obo@gdals J399sbs) 3obo@gdol bo-
&™3m Lobgmobagsb bocdmdsgmmdal dgbobgd. domo b, babgmbmegds ,oms” gfom-
90 3933500 gbalb 3ymzboemgdos: JoMorymow — omes, mbymew — kala, opmé-
Jomoc — kalai, bmdbymow — klajek o bbg. domgsb d33ma30M9d0 30Mo@qgbmdal wa3tm
Jomommb sb0gdqdgb, omd(ze 83 3mbadMgdsl Logggme bab a. 3306 339mo0s [10], Gowasb
»geob, GmJ ,,35335L05, BMmam®(3 (36mdomons s (300¢) nbg doEsMmns Jomob Ladsmgdoom.
(3 dggbgds Lodomggmmb, Aggbda sMss dozzmgemo ool badsmgda b Bomgagso
3oms abgmo MomEgbmdom, Mmdgmag LsjdomMobo 0dbgdmes ombrsi 3M0dadoymo
39@ommMa0nbomgol. 530@m3 bagdgms, Mm3 gb &gM3nbo 3og335L0530 gohgboemaym®.

00 358030b(3930L donbgosgem, o dgadmads a. 330633900l ©oggMabbdmm
abgo @ab33bs-dgxebgdadn, MdmogMmgbo mMa 3obgbobs godm:

1. 00, Gob gg0mbymmdm 39360 Jodozmb-@gdbmmmaobsmzgal 3o6asm (36mdag Lo-
bgmddmzgobgmm bogbdn [22]: ,[ToMuMo 3TOro MMeeTcs U NMpsAMOe yKa3aHHWE B apXUBHBIX JIaH-
HbIX eme X VIII Beka Ha Hanuuue B I'py3un ONOBAHBIX Py, NpHUBEACHOE B reorpaduu BaxymTu.
[To 3tum nanubM B TeazamMckoM yienbe 0113 0. MOHACTHIPs: PKOHM 100BIBAIN OJIOBO.

53539 bobgmadmazabgmmda abobgmgdmmos 56 gMmn gsodsbgds, Gm3geas dg-
0demgds aobegb bLogydzgmoa gomol Bomdmgdabs Lojomgzgmmdn. s o) mgb gb
3g@omo bogofmazgmmadn o6 06acdmgds, — gb 03sb LEYMmEsEs(3 o6 B0dbogl, MHm3 1bob
3ab Rggbo Babodmgdo ynMomgdal gofgdy §m3gdwbgb, — o6 56563mgdwbyb.

2. Gmameig  Bobl, ds8mb gomMgol  (3306339m00L) dggmo  LogeGmggmm,
LodbbamE, 03 GgMoGmMnom BaMmdmgmanbs, sbms, Mmd 5ol 3sbgggboma. sMows,
Mmamy 9036036qm, 3MHmMmEBMdgMgdal Lsdzz0M0 dMobxomlb bsbsdn, Mm3gmoms
Jd003m3o3mgdaz JoMomggmagdo 56056, domgm sbmmm smdmbogmgombs ©s bIgmmadys
g0l 099BL Imn(39309; s 09) gL FbmEmmEes 39335L0mMBL 8G0sb gy mmba, — gb
3doMG™ Jommggmgdol daemn o6 sMab!

b9dmbom 35800006 353m3Bnbsty, dgadmgds bogbgdom gobasbastgdgma nymb v(3-

76



40300l ob@mos
The history of Chemistry

bm 333mggemms 3mbadMgds 93tm3nem 969830 gemgdgbd) gomab LobgmbBmegdal 30339-
LomE gbomgsb 3m3nbomgm, MmMbosg 3sL 03. gogzobodzamaz gbnbssmdwmgagdmugl
[18]. Logddg ob oMb, M3 3omol, ommasbmeb gMmow Rzgbo bnbsdMgdo Bomdsdgdoom
0Y496980676 L3g (300 M0 FgbbMdNL — MMdgHal sbedDopgdma.

Boboomdmgamdmngns g. 3306 339m0sb dgbgommgds ommaal dgbobgdss. mogz0b
dmbmamoggnado [10] ogn Bg@b: Moz dgqbgds ogmnsl, ngo o6 sMLgdmdL dmbgdmng,
mommbyM damdamgmdadn, od(3s 30boM 3960l Loboo GoMommmas gogM(39mgdmmao.
09900l 8o0bgdn bdnMo a3b30090s Gy3z00b, 396 3bmaL, L3omgbdol, sbmndmbabls s
36M03bs6oL Fobgdmsb gfMmem (yzgms gb gmgdgb@o LojoGmggmml gsdm&mAgmen
Bosmobgnm Lodomgl BsMmdmopagbl — M. gogon®n), Dmaxg® 3o 3m33mgdbaco
baboo. ,,momMbYMo Dymas, — BgMb M. mEBL, — Fonmgds 38gan baboom: 3oMzgma
omool 3obabogeb godmsebmdgb mymonl 3oMombo@l — calamince (galmci, smitsonite),
3oz §860b 8dndy 3MabGemam bomgdlb 363564, (50baggMo, yzomgma, baosGabgggco
5 yo30bggMa 3nboMgzgdoom. 330l 339y 00l 3oMmdMbaGL babdamal dg36gmdam
dgndmos s@Eagh mommba® ommos. sbgmo 3Gmgbom, — bgMb M. gm®mdbo, —
200896b 0009396 3mbB ML Ma0mbdn 3(3bmzM9d0 3g@smucan &mdgda — dmbabojgd0®.

53 399390000 33G0Ms (3089@530 M0dqbndg dg3mdss ad3sMyymo, (3bawons,
yzgms 9bgdmog, dogMsd 35063 dg(3emBs. ©d306gmm ndom, M3 s38™ME0 (308980l
oboBYobdn sbodmmgdl: ,0a0 o6 5MLYdMEL dmbgdfng, mocmby® damdstgmdsdn”,
bomemm 4398mor 988mdL: ,ommool 30H3MBsG0 babdocal 3986gmdom dgodmads smma gl
@omby® omomos”. gb mfo Bobswamgde-alyzbs, dmbgdfngns, gHmdsbgolb go-
dmMnibogh o LEYE Jgnbsdsdmdados babsdpgomgbmsb. 3ofmgzgmo Bobswsowgdom,
mgm(z hobl, 538mAL Ly@L oggsl, Hm3 omns dybgdsdo msegabyygamao, by gemg-
396@M dgmdamgmdadn, o6 sMbLgdmdlL, MmamE (s gb sdsbsbnomgdgmos, dsgsmomaw
mgembs o 39MEbmobamgal. sbgo dgdmbggzeda ngo, Mobs3zz0M39m0s, FoMmamoas,
doamMod, oy a. 330M339mons 338 3o3gol, Mmd ommns sMsgolb dogmosm ,o¢bgdMog,
moombyMam dpamdsmgmdsdn”, — 88 dgdmbizgseda qLommme oEsm L3yds, Mowasb
0000896b — orgmnabs s b3omgbdol dgbo@bmdl — 56833007 hggba Babsdmgda, sMsdgwo
magbs(z 39Mo30b donmgdos.

308980b 35do 338MMa dbddYNgdL, MmMI ,omool dobnbagsb gsdmowbmdgb
omool 3omdMbo@L, — odoz LMo gomagdfmmdss. Mmamez hobl, ngn, F3gbn oo
3580300L(3930b doybgmsgem, 396 9633939 Jodo (36gdsms s@bdn. Logdg abs sGals, Hm3
o6 3q0dmads mmmool 30Mdmbs@o (ZnCOs) ,a53mobm®, HM3 o6 3mbogl mgMm8mmabo
®bobdo® Gmmmdabo:

ZnCO; — ZnO| + COy7
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3035bo©sdg, sbgom 30mMdgdda gomEsddbal Ladmmmm 3Mmeyd@qdas omanl md-
boo (ZnO — dyofn BoDs) s bobdoMmdoal womdboo (COz — s0Mn). sMowEs, a. 3306-
339m0d 0439 90b0dbogl, Gm3 ,a03mEbmbal” dgrmgasw Lbzswabbgs ggmal cyomonnl
396dmbs@o doomgdom, Mm3gmbss, M3y, bobdomdowom smewagbgb. sdo LEMEo
30913900mMd-3g9bododmdss, — Lobsdwznmagdo babdoMom smEagds oMo (30630L M-
dmbo@0, 339 83 4 3565L 3690l 3L M@0 — ommaal mjbowo:

ZnO+C — Zn+CO

mam@z Robl, s3@mMo Dgdmam dmygsbomo (508980l Mmamadbobal ob 5dobabyggdl
30639mBysmmb Jodogm&o (5693980L 9(3m@0bAHM0L g58m (,a53mEbmdabL® ba(33mo nd-
690 ,39300Mqds" — FmmEB o300 MBS gmg39), 96, 306 0(30b, 065d >G5 FM@BLAES a(3m-
5 3506(30008506(3 3oMaom Mool Bocdmgdol qdbmmmaons s a. 3306 339m0s dob
BbBow moMadbal.

sbgs o 0by, ©00dgFab Lobgmbmegds Jofmazgmo Gmdgdobash Gm3 sz,
39050 9dm-smzabgdamoa Lbgs bambgdl, 38 3oiwgds 6. 3smMab [23] g@ndmemmaano
dogdoms(s. ngo 6g@b: ,L3sMLymdo gb Lo@yzs dgozgabgdymoas Jomymoa gbs — 3omm-
3939000 Labmgsm bobgmobegsb: bdnmgbdo Lgsbymo — L3nmgbd, dgaMmmo — maby,
bmBbaEMo — 300bd, Bo(5 60d653L L3nemgbdL, bL3nmgbdL, L3nFmal 564 nb3nEnl Jowsbl .

o3 39qbgds Lbgs gmgdgb@gdL — GyYyzoobs s 3gMbmb, Ladmgzsmgstgmyma
39(36096gds oo Jgbabgd MzEmm Lonb@gMmgbm dmbodEGEdL asdmmgedl. M. gmEmdbo
[1] gmob, Gm3 3060690b babggzem396dymmDg 3(36m365d0 bomndgdo (abobo, Nbabomgl
ymagmobs 3MmBmndgmgdse mbos dmzgosdmmm) msgmsednfzgmae 39Mbmb 0mgdgb
MomAgLae 3MndoGnmmon: Gygb 63030696, Mol dgogaswsi Gyzoolb s 396 (3beab
d9d(339m0  Jobgdals §9339GMo@ms domms 0bgzms, o Mmegbsi gb 36sL3bgma
d000b 93000 bmdal §933gMo@Mals, dg@&omn 0byqgdws bomgamggn bobom Asdmnbgdsl.
35(303980b d93009g SLgMbsnMem Jomgdmema dysfn Jobs boMdmewa gbws 396 (3bmobs ©s
&Y300L 3b500bmdL.

53 0bxmMMIs(30530 mnmgmbs yzgmoggo bamgmo s asboggdns, dogmMed dgzmo Mod
3006(3 doygdgmos. bogdame dogzohbos BMA3 mos afmbd by ymggomoygmb 3 gemgdgb@ oo
3983390 abgomn domamo 3mbrn(znol BnbgGamagdn, GMB Fabash MdMomm aszbgmgdooc
dg@&omms ,bomzomg3z0” Redmmgbormoymb. oM Gyob wdGomm B3s dmazzgdb obgo
$993960@Mob, B3 ggMsbemn goBrbsagmb (t = 960,5°C). baa(s, 03000 6. BmGILs(
9930 9dgod3b 93 gmgdgbBos magabyygmamn bLoboor SbgmbsofMae dormgds-6o6dmgdsado
&qdbmmmaonl 39@0b3g@ewm 3G0doGommmdal asdm. LEmMgw 30@m3 Imbmamoxgnals
0996087 a39M©0L gs8mBm3gdom 030 33me3 MdMMbogds 39M3bmob Bomdmgdals
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930(396@0b dogdols Lo 30mbl s, gyMEbmds Mo LBMIdMBL (36mdsl, 3mdgmmbol dnge
Alybe-b  gJ399460b  ,396Ebmmob  BoBmgdal  Loddmdmme®  FoRbgzals  dgbobgd  [1],
obodnmgdnmoe  ogmal  bomoadoms  gadm@hgam  B3momb  39M3bemolb  Badmgdals
LEMEmymgoma Ggdbmemaonl dg3deggdol Logdgdo. ogdzg nao Logbgdoo dbaml mggMb
Alybes ,,baemodms J39yo6sbmab® — chalybes-mab goognggdal b Modmbabgnm 39MLosb.

03(0g50, 39MbEabs s GYzoolb Bamdmgdal yzgmodg Moznmbamy@a bgmbal
393330398 9mm-008mdRgbs dggmn 3mb@mL Msombol 33300060 — bomodgdo wbos
Roomngammb.

39(3MO0M0mMdal gobgnmamgdal dMnbyomb babolb ,3060L g3mds” dm3ygs. 83 gmg-
396@3s (M306s3) dofgzgbgosbo dgzgoms Lodmgsmgdal omLgdmdal bgbo s 3o-
mdgdo. 330@md MomMgboe @nEos 333ma39Mms onb@gMagbgds 83 dg@omal Bom-
byeobs s, 3o35bo©sdy, @sdmmhamgdol g3n396@M0b oaqbol Jobbom. LbgsbsoMsew
M3 3o gzom, o9 EsEagbomo 0dbgds dnbxembo s M30b0l 3oMggmbomdmagdal saon-
0, ob bambo, ob 9o 1bos Asomgzasmmb dgosemgdoo domama (3030m0Dds(300L — G 3060b
93mdob 539dg3gdmo Jmgem dbmagmomdo.

630600 Bom3mgdol abobynbow 300Rbgg96 d3.6. XIV Lomimbal. 03 3gMommals do-
030 3@Neob 43996980b — gaz03@0b, d0dgcab, Rabgmabs @s 0bpmgmals bs(3gmaw
006539Mm3q @bmam 3936096 98L bomadgdo (bommgdo — Jommagda) dnshbasor & 3o-
bobo o gmmo@ol 306M39mdBsmdmgdmagdae dmgm dbmgmomdo [24]. G. gm@mdLL dm3-
yo3L g9M3s6gmo 333mg3060lb 350bgm3gMdol (30898)9: ,0530560L FngM 3Doy-
demo M3060b ogmeemgds, Mm3gmdsi (3boym 3obo B3oMms@qgbmds dGnbgomby,
sdmBgboemn 0dbs 3306 3bsdn, bgmgdol 033gMnsda 3(3bmzM9d bomodn@-3mbEGn-
bomom&o Imeadal bombgdob 8ogc [17, a3. 257] (308989 mocgdbom-3m@obamos a.
3306033905l 3mbmaMmognnmsb). s3sbgg s@abEMEMoL m. gohobabo [2], oyd(se
bomodms 0dzgmagbo LozbmgMgdgmo sanmo — 3obstg domabol snbao — maModo nym
LoboMdmgdmoa gomgobo M3060L Jobgdoom. o439 oboi NbEs 500b0dbmL, Gm3 Lo-
dog 0l dobo(393500 bamndgdo M3obsl 5358 gowbgb ,Momag Jobsol®, M3, Mmobsdgommgy
3039000, bbgs oMo oMol Mo, oy oMo obgsbmdn, Mmdgmaz JoMmym @ 30bsLb aob-
Lo go@gdym Lnd@3o3gLb Sboggds. LEMmosw asbbbzsggdyma @gdbmmmans Jmbrom
dg39dog9dmmo 6 3060L LsBsMIMgdmom 0bmgmgdl. sbg Gmd, dzgmdsdorgmo s
0bmgmdo 353mdggdmo M 30bs-gmmown §Mm3sbgmabasb d339mMo© asbbbgsegog-
dmes  dgagbommds-mgabgdgdoo. gb 30 dgLadmgdmmdal odmagslb mobsdgommsg
3339356 98b — DrgaMo gos3mmb 838 Mo bagmbal dogH godmdzqdeem bobocdgddo.

53M0g5©, 9bgmmomobs s dMnbygomlb bobal stdgmmmaom®o dgamagdol Jodoydn
dg3o@a9bmmds — boMdmgdol MHmMobs s saomal smagbs (3ombabow baomgmymab,
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™o30530M39mo dMobyrombogsb, d93wgy 30 — M3obs gmmowabogsb ©3bswgdwbagb
gBomomm sbmMB0dgb@Gnb bogbgdl sGs Jbmmme Lo 3ymsm dmmbmgbomgdoms obes jds-
gm@omgderor, >Madge Jgbmdgm s dmegam J3gybgddo LogdbdmEGmeas. sbg
3530000 dg@omms Jomogma babgmbmegdgdo wibm 9693dn, dso dmFalb — dgge
LagoBaggmmesb Qorse @edmMgdgm J3996gdag go-
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03. ®335b0d30mab bobgmmdab mdamabab
Lobgm3dbogm 1bagzgmbadg@ab 3GM3gda
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396bmbsemas

Jos@momma Jadaab 3emsbagzmba

&. bboemody, 0. Bogbogodg, 3. gobbsos’

bogommggemmb §g760309600 @bozgmbodgdo
°03. 0530608300000 bobgermdol 0rdoerobob bobyendbogm 960596608950

d0dnbsmg Bgmb Jgbmymes oo Josmmgzggma dg(36096Mab, 3GBMeggbme 533530 go-
bm3ndab 535098036 100 s goMmEy(335mgdaesb 45 Bmabmaga.

3Mmgabme 33530 aobmzndab 3Ms35mIbMagn Imm3z569mds magzsndmgsga dg;3-
Bogma, 39mEYAYmo ©5 bddmaspmgdMmaga >7§oymmdab bEHYm]dbomagdal
93smmabo 60dydns.

60653093569 LGNS 9dm36935 3MMPLMA 33530 gobm 3adalb bbmgbsl

3Omggbmeo o. gobmzndg Jomggm Jodogmboes bLimmab gfm-gMomo yzgmedy
»gombaRobm Bomdmomagbgmos. dsmamo mgmEanmo dmddawgds, 94b3gc035680b Rs-
&9 930L oEMLESGMdS, Yhggmmm 3g(3b0gMmo senemm s ab@Gmazns dob sdmgazos
030b Lodyamagdsl, Mm3 dob dogH aogmoaemn badg(3bogHm-bszzmggzo o) 3gsamanyMa
dm356gmdob g oDy dmedmdagmmdobsmzol own s Bomgmn 3gomo sg@m3gdabe.
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5. aobm3zadol BbadgbBMmds 3odm33mma3933ds LogMmomm smnstgds 33mggl, dobon
dm3gdn a58md3946gdmmons s 3M(3moEsd gabbommma MmamEy Mbgmal, sbg3g
LodmgaMmgsMgonl  3Magaem  bL3g(E0BZNG  @oGgMOGYMsdn, dmbmaMmaognsdn  ©s
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