H H Mosodsix.

KomniiekcHble coeauHeHns GPOMUCTOrC aMHJI-
AUPUAKENS YW XJOPHCTOro OCEeH3UJINUDPMIAMHUSA
C COJNAMU THMXKeJbIX METaJJoB.

(laGopaTtopus o6mel xuMmun).

B anaiauTHUYECKO# XMMHM B nocAeLHEe BpeMs Bce 6oJbllee 3HAUEHHE ApHO6-
peTaT OpPraHAyecKde NHOM3BOAHLIE DasnrdHBIX MeTaanoB. Q6pasosarue fo-
A0GHOrO NPOR3BOXHOrO, €CAH OCNEAHee OTIHYACTCS TPYAHOH PaCTBOPHMOCTHIO
HJIH OCOGEHHOH OKpackoi, MHOIAZ CAYXKHT Jyuliell peakuMell A1 KauecCTBEH-
HOro OTKDHITHA H KOJUYECTBEHHOIO ONDEJENEHHd. COOTBETCTBYIOLIErO MeTasJa,

Tax, paq onpeneneHus HUKKea YXKe NaBHO NPUMeHAIOT yKasanuui JI Y, Y y-
TaeBblM DEAreHT-—IUMETH/ITIHOKCHM 1), MaTHHH OTKPHIBAETCS C IOMOINBI Op-
TOOKCHXWHOJIMHA ?), XMHANK3ADHHA 3) uaH AHDEHuNKap6asuna {); 119 MEegd ecTb
XapaKTepHbIHt peakTuB 5,7—LuOpOM-0-OKCHXMHOMNH 5); nudenunikapGasun ) naet
BO3MOXHOCTb OTKPHIBATb KAAMHH NPU HajNemKaUUX YCAOBHAX, UM KAYECTBEH-
HOrO ONpeNe/ICHH KOGAIbTa NPUMEHAIOT @-AMHHONHPHUIAKHT) W T. L.

Pacnpocrpamsiomuecs: Tenepb B NPOH3BOACTBEHHbBIX JabopaTopuax OuCTpHe
M TOHKME METOAB aHaJM3a (Hanp., KANenbHLH AHANM3) OCHOBAHE MO MPEHMY-
WECTBY KaK pas Ha NpPHMEHCHHM OprasuyeckHx peakTusoB. O6pasymoumiHecs
C CONSMH METANA/I0B IDOH3BOAHEIE OPraHHUYECKHX BELIECTB OY€Hb YaCTO HMEIOT,
XOTst 6B OTY4ACTH, KOMRAEKCHHIA xapaxTep. TaKOBHMH SBAAIOTCS BhIIENIPHBE-
JI€HHbBIE CONE00pasHbIe CORLHHEHNA HUKKEs! ¢ IUMETHATIHOKCHMOM HJIH C AHIHAH-
KHaMHAKRHCY bhaToM 8), Menu ¢ 5,7-INGPOM-0-OKCHXHHOJIHHOM, K00aabTa C a-aMH-
HONUDHUIAKMHOM H UEJBH paj APYrHx.

Henrbsst comnesaTbes, uTo ¥ B HaabHeHneM PasBHTHH aHAIUTHYECKOH XHMHM
M3YyHCHWE METAMINYECKMX COCAHHEHUH, 00pasyeMblx TeMH M MHBIMH OpraHH-
YECKHMH BEIICCTBaMM, OyAeT HMeTb He MeHbllee, a, BEDOATHO, eme Go.Jbliee
3HaYeHHe. JTH coobpaxeHnd 3aCTaBUJH MeHs NPOJOMKATL HAYATOE MOJ, pyko-
BoAcTBOM mpod. S, H. MuxaltneHko uccnenoBanHe KOMIJIEKCOB YeThIpex3amMe-
UEHHBIX 2MMOHMEBBIX COJIEH C raJIOreHHAAMH HEKOTOPBIX THXKEJBIX MEeTaJli0B.

AMUHB H CONH 4YeTHPeX3aMelleHHLIX AMMOHHEB, KAK NOKA3bBAMOT JIHTEpa-
TYPHBIE NAHHBIE," IEIKO O0PA3YIOT C PSUOM COMEH TKENHIX METaJNNOB COejHHe-
HUA, KOTOPHIE 1O HX CBOMACTBAM MOXHO OTHECTH C O/HHAKOBHM IDABOM KAaK
K KOMIVICKCHBIM, TaK U NBOHHBLIM COJSM.

[Monyuennele MHOI0 Bemecrsa:

(C5H5NC5H] lBr)g . CUBFQ, C5I‘I5NC5HuBI’ . Fec13,
(CsH;NCH, .C;H;Cl),.CuCl,

Iy Tschugaeii B. 38, 2520. XKP®XO-ra 1. 41.

") Hanh. Chem. Ztg 50,754. Ztschr, ang Ch. 39, 1198. Ztschr. anal. Ch. 71, 122,
3) Jager. Ber, Deuts. Chem. Ges 57, 1394.

4) feigl, Ztschr. anal. Ch. 72, 1934,

°) Berg. Ztschr. anal. Ch. 70, 347.

%) Feigl. Ztschr. anal. Ch, 62, 370.

) Chim. et Ind.32, N 2, 295,

§ Grossmann u Schiick B. 39, 3356.
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M pAA APYTHX, ABJAAOTCA coenuHesusMu THua R | MeX”, rae KoMnjaeKCHBIM
KATHOHOM Oy1eT-—KaTHOH Tuna aMmmoHud, uMenHO: (C;HzNCs Hi;) wuam
(Cs H; NCH, C; H;)| a annon 06pa30BaH MOHOM THKEI0Oro Meraiasa ¢ 4 ofHOBa-
AGHTHHIMH noHamu ranoreda MeX,”’. Takum 00pasoMm, HCCAeLyeMble COCHUHEHHS
UMEIOT KOOPAWHALNHOHHO® UHCAO 4, YTO COOTBETCTBYET BHIUMC/ICHHUSM Kocceas,
COrVIACHO KOTOPHIM 3HEPTHsl 00Pa30BaHHA KOMINJIEKCA NPH NPHCOECIHHEHHH OLHO-
BAJCHTHHIX HOHOB OyaerT HauboJbluell B C/AYyYasnX, KOrja KOOPAMHAUHOHHBIM YHC-
JOM SBASETCA 4 DPH 3apsie LeHTPaJbHOre atoMa, pasnoMm 2 aiu 3.

[py B3zMMOZEHCTBHE ABYX coJjell 06pasyeTcs WJIH KOMILIEKTROE COenMHe-
HHe, WIH JBO{HAA CO/Jb B 3dBHCHMOCTH OT COCTHOIUEHHS CHJIOBOTO MNOJS HEH-
TPaNbHOTO AaTOMa, HAIOLIET0 KOMIIEKCHBIH HOH, U XDYroro HOHA, 3apAjl KOTO-
pPOTO OJMHAKOB C UEHTpadpHuHM atoMoM. O0pasoBaHKe MONEKYIH KOMIIEKCHOTO
COeMHHEHHS IOJKHO COTpOBOWAATHCH BHLeNeHHeM 3HEpruy E, koTopas cocrar-
AseTcs: 1) U3 3HeprMHM 00pa3OBamHMs KOMIJIEKCHOTO anuoHa Ea, 2) sHepruu 06-
Pa30BaHHA MOJGKYA MaHHOrO kommniexca Em u 3) 3atpaTel sHEpPrHM Ha AHCCO-
HHALKMI0 MOJEKYJ HCXOAHBX BemecTs Ep, T. e

E—_-‘EA—!—EM-"-EH.

B cayyae 06pa3oBaEus H3ydaeMHX KOMIIEKCOB MBI MMeeM GOJbINYIO 3HEp-
rUio AHCCONHALHM MOJEKYJ B3fTHX BelecTB Ha HMOHE Ep u Mano npeskiua-
OIYI0 €€ N0 BelUuMHe CYyMMy B3HEPrid 00pasoBaHHY KOMIJIEKCHOTO aHHOHA
MeX"”, u moaekya camoro xoMmmaexca R.MeX,, 1. e. Ea~~Em. O0 sTOM MOXHO
CYAHTb MO MOBEAEHHIO BEIECTBd B PacTBOPAX, UTO OCOOEHHO fACHO BUAHO NpU
HAAMYMM OKpalUeHHBX HOHOB. Tax, CHHMH UBET KOHOEHTPUPOBAHBIX PacTBOPOB
koMmmiaekca (C;H;NC;Hy ), (CoCl,Bre), saeucuT OT npPUCYTCTBHA CHHETO HOHA
(CoClyBry):

(C5H5NC5H11)2 (COClgBrg) :)'_ 2 C;—,HsNC:)HH- —L (COC]gBrz)”

[ps nocreayoomeM pasbaBaendn pacTBopa xommaexcuwi anuon (CoClyBry)”
auccouuupyer Ha uoan CO u 2Br', 2CI', yTo BH3LIBAET HBMCHEHHE CHHETO LBETA
B PO30BLiit, npuHagnexawuit oy CoO.

D710 06CTOATEALCTBO NaeT BO3MOXKHOCTL 0€3 3aTpy (HEHHH Onpenensirb co-
CTAaB HOAYXEHHHIX BEHIECTB. fIBJeHUe U3MeHeHH UBeTa ¢ pasbasieHHeM PacTBOpa
MOXHO HaOAAATb BO BCEX CaydYasgX, KOTAA HMEIOTCH OKpallleHHBIE HOHH,

B nacrosmel paGore oNHCaHM CASAYIOLIHE KOMIlZIGKCHbiE COJH!):

(CsH:NC5H,Br), . NiCly;
(C5H5NC5H11BT)2.CUCIQ;
(C5H5NC5H]181’)2.CU_BI2;
(CsH;NC;H,,Br),.CoCls;
(C5H5NC5HuBf)3.CdJ2;
(C5H5NC5H1]BI)2 . CdCIg;
(C5H5NC5H”BT)2.MHC12;
(CngNC5HIIBr) .FeC13.H20;
(CsH;NCH,CH;5Cl)y . CuCly,;

- (C;H;NCH,CsH;Cl), . CuBry;

(CsHs;NCH,C4H;Cl), . CoCls;
(C5H5NCH2C6H5C])2.MHC12;
(C;Hr)NC H2C5H5Cl)g . CdCIz,
C5H5NCH2CGH5C1 . FEClg . Hzo.

1) Onucanue nogoGHOTO THNA CoefMHenHil umenTcs B aurteparype: MKPPXO, 1. LX], sun. 10,
2254. Pincussohn, L. an. Ch. 14, 386. Haves, Am. Soc. 24, 362. Tombeck, An. Ch. 21,
434; Lang, Ber. 21, 1580. Lippert. A. 276,182; Ramey, C. R. 104, 300; Pfeiffer u. Pim-
mer. Zts. anorg. Ch.48, 98. Grossmann und Hinseler. Zts. anorg. Ch. 46, 380 u 49, 379.
Grossmann, Ber. 37, 1256. Gmelin-Kraut. Handbzch d. anorg. Ch. Reitzenstein. Zts.
zlif}lor]gS.OSChem. 18, 267. Edinger, J. pr. Ch. 41, 345 Bally, Ber. 21, 1773; Hofmann, Ber.

, U T. O.




301

Metoa paboTbl.

Meron paBoThl COCTOSA B TOM, 9TO /IS NOJAYYEHHS KOMIIAEKCOB CAHBAJNHMCH
KOHLEHTPHPOBAHKLIE BOAHEE PACTBOPH MCXOJHHIX BELIECTB, CMECh HArpeBaiach
Ha BoadHOH Gape 10 Hadala KPHCTAAJIN3ALUH.

Kpucraaanuecknii npoAyKT OTGQHALTPOBHIBAJICA Ha BOpPOHKE DIOXHEDA H Npo-
MBIBAJCA CHOUPTOM. B cayuadgx mnoJydeHHs MPONYKTA COMHHMTENbHO# YHCTOTH
OH NOABEprancs nepeKpucraniusanui. TOYKH NJaBJACHHA ONPEAeNa/uCh B Ka-
NUANFPax.

HacTp aKCcnepHMeHTalbHAad.

L

KomnaexkcHbie COCIUHEHAS OPOMUCTOrO aMUINUPUAHHHSA C COAAMH
TAKEAbIX METalOB.

Ias npoBexenud JaHHOH uacTH palGOTH HCXOZBHIM BEIHIECTBOM ABAAETCA
GPOMHCTHIE aMUANHPHINHUE, KOTOPHH M GBI MPUTOTOBJCH U3 CBexXeneperHan-
HEIX O@puanaa u GpomucToro ampaa. CuHTE3 3TOro COelMHEeHHS IO cnocoby
Pefixniepal) npoBejaeH B CKJSHKE C NPUTEPTOR NPOOKOH, B KOTOPYiO OblIH BBE-
LeHbHl HCXOIHBE BEUIECTBA B SKBHMOJIEKYJSPHHIX KOAHYECTBaX ¢ npubasieduem
BHHHOIC COHPTA.

CragaHKa CO CMEChI0 HarpesaJach B KHmsLlel BOASHOH OaHe B TeueHHe 3-X ¥a-
cob, Uepes 11 4. OT HAYa/sa ONBITA CTAJH NOABAATHCA OeJne KPHCTaAAH, KO-
TOpHE K KOHIY 3-r0 4aca 3aHfJu IICUYTH BCIO CKJASHKY. BemecTBo OHJIO OTZe-
JIEHO OT KHJAKOCTH Ha DioXHEpPOBCKOR BOpPOHKE ¢ OTCackHBaeWeM M JABYKPAaTHO
npoMuTo couproM. OHO O0OKa3a/40Ch COCTOSIIUM M3 JerKdX, cepe6GpHCTo-0esaHX
JIACTHHOK, JETKO PacTBOPUMBIX B BOIE, TPYAHEE B CIHUPTE H IOYTH HepacTBO-
puMeix B sdupe. Fmeer Borcokyio t nu. 265°, kpHCTaAnn3yeTCad H3 BOJH.

Anasus naer Qopmyny:
C{,H(JNC{,H]]BT- !

1. Kpdcrannu3audoHnoil BOJAbLI HET.
2. Conepmanne 6poma:

Ha#tipeno . . . . . . . . . . . Br=3455%,
Bomuucseso . . . . . . . . . . Br=3474%
Hasecka 0,5822 r.; AgBr=0,4726 r.; Br =0,2011 r.

3. Coaepkanue Yriaepoia ¥ BOACPOAA:

Beiyucsaeso . . . . . . . . C=5217% H=7,01%
Hageno . . . . . . . . . C=51,52% H=72%

Hagpecka 0,2315 1.
Bec CO, —=0,4374 r.; orciopa: C=0,1193 r.
BecH;O==0,1501 r.; H=0,01667 r.

Komunerc (C;H;NCs;H;Br),. CuCl,

MOAYyYEH CJAMBAHHEM BOJHEIX DACTBOPOB GPOMHCTOrC AMHANMHPHAMHHA W XJAOP-
HOH MeAH W3 pacuera Ha JABE MOJEKYJsl AEePBOro, oAHa BTopoi. CMecs Harpe-
Ba/fach Ha KHUSIeH BOASHOH Gade Ao Havasa xpuctaanusauud, Brpenusinnecs
KPHCTAMIbl YEPHO-KODHUHEBOTO IBETAE, B TOHKHX KPaAX IPOCBEUHBAIOT TEMHO-
KpacuuiM, Temnepartypa niaeaerus 247,5°,

1) Buil. Soc. chim. (3) 29. 13 5.
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Awanus pan caenyioumue uudph:
1. Kpucranausaunonwbii BOAH HeT.
2. Conepxanne Cu:

Hafigeno . . . . . . e Cu=10,5%
Briyucneso . . . . . . . . . . Cu=10,69%
Hagmecka 0,5942 r.; Cu,S —=0,0782 r.1); Cu=10,06228 r.

3. Cozepxanue xs0pa 1 6poMa B KOMIJEKCE:

Hafigeso . . . . . . . . Cl=12,05% Br—26,70%
Bruuucaenwo . . . . . . . Cl=11,92% Br=26,88%

Hasecka 0,5638 r.; sec AgCl-}-AgBr—0,6283 r.
nepesegeno B AgCl =0,5492 r.

AgCl=10,2746 r.; Cl = 0,06792 r. nan 12,05%
AgBr=0,3537 r.; Br=0,1504 r. uau 26,7%

4, Onpejenenre yriaepoaa H BOJAOPONA CKHUTAHHUEM AaNO0:
Hasecka 0,2884 r. '

Bec CO,=0,4135 r.; C=239,1%;
Bec H,O0=0,1365 r.; H== 5,3%.

Beiygcneso . . . . . . .. C=40,36% H
Ha#ipeno . . . . . . . . . C= 39,1% H

Komnaexc (C5H5NC5H11B1‘)2 . CuBrz

NOJYy4YeH B3aUMOAEHCTBHEM ABYX MOACKYJ GPOMHCTOrO aMuINMPHIHHES C OMHOMN
MOJIeKy/I0R OpoMHOlN Mean. M36uTok pacrsopntens (BOAB) y/aaisics Harpesa-
HHEeM Ha BoOAsHOH OGane. Ilpn xpucTaiaH3aLHH BHINAJAIOT Yepube OaecTAOHE
KPHCTaJJIBI, PacTepruie B CTYNKE 22i0T NOPOLIOK TeMHO(HOJIETOBOIG HBETA.
Temn, na. 252,5°. Ouens J€rKo pacTBOPUM B BOA¢, TPYAHEE B CHOHDTE H Repa-
CTBODHM B 3adupe.

=5,42%
==5,3%

JlauHble aBa/sH3a KOMIIJAEKCA:
1. KpucrannusauuoLHod BOAH HET.
2. Comepxanve Meas B KOMIJEKCE:

Hadigego . . . . . . . .. . . Ct=9,18%
Brniuucaeno . . . . . . . . - . Cu=93%
Hamecka 0,5284. r.
Cu,S = 0,06074 r,
Cu =0,0485 r, uu 9,18%

3. Coxepxanpe Opowma:

Ha#figzeno . . . . . . . .. .. Br=46,86%
Bbl‘lldCJ!EH? .......... Br=46,77%

Hasecka 00,4502 r. 7
Bec AgBr==0,4956 r.; Br=0,2109 r. uau 46,86%.

Komnaexc (CsH;NC;H,Br),.NiCl,

f6109n03eneHOTO 1BeTa. [Toayyen Tak ke, KaKk M NpPENbIIYLIHE.
Upessriyalino nerKo pacTBopuM B BoAe. {pHCTaInd3yeTcs ¢ GONBLIKM TPYAOM.

1) Onpenenenne Cu caenano no cnocody Banwrepa. Ber. 22, 3246,
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JlauHele ananusa:
1. KpucrannusauuoHnunoii BOAB Her.

2. Copepxanne Ni B koMmnjexce:
Hafipero. . . . . . . . . . . . Ni=10,1%
Boiuncaeno .. . . .. -+ . . Ni= 985%
Hasecka 0,5464 r.
Bec NiO =0,0558 r. Bec Ni=0,05518 r. uiu 10,1%.

3. Onpenesnenne xja0pa ¥ 6poma:

Hagineno . . . . . . . . Cl==12,15% Br=27,02%
Briuucneso . . . . . L, Cl=12,02% Br=27,11%

Hagsecka 0,6324 r.
Bec AgCl 4 AgBr=0,7121 r.
lepeBeneno B AgCl=0,6212 r.

AgCl =0,3106 r.; Cl=0,07683 r. uau 12,15%.
AgBr=—=20,4015 r,; Br=0,1709 r. uan 27,02%.

Komnaexc (C;H;NC;H;,Br);.CoCl,

NOJNy4YeH .B3aHMONEHCTBHEM BOAHLIX PacTBOPOB OGPOMHUCTOrQ aMUHJINKDHAUBHS
(2 moa) n xaopucroro kobaapra (1 Mon) KoMnaexc KpacHBOro BaCHALKOBOIO
userta. T ma. —=264°. Jlerko pacTBOpUM B BOJE, MaJ0 B COMPTE M HEPaCTBOPHM

B adupe.

Jlannane amanusa:
1. Kpucraniausanuousot soabi HeT,
2. KoaunuecTso ko8aixbTa B KOMIJAeEKCe:

Ha#fineso . . . . . . . . . .. Ce=9,82%
Buiuucneso . . . . . . . . .. Co=993%.
Hagecka 0,6534 r.
Bec Co=0,0643 r. % Co—=9,82%.

3. Onpenenenue xaopa u 6powma:

Hafipero . . . . . . . . Cl=122% Br==26,8%
Buiyucaeno . . . . . . . Cl=12,01% Br=27,09%

Hasecxa 00,6348 r.
- Bec AgCl--AgBr=0,7127 r.; nepeseaeno B AgCl =0,6262 r.
AgCl=0,3131 r.; C1=0,07745 r. uau 12,2%.
AgBr=20,3996 r.; Br—=0,170! r. uan 26,8%.

Komnaexkc (CH,NC;H,;Br),. MnCl,

MOMTYYeH TaKuM ke o6pasoM, kak 4 npeauiayumve. i Hawaa KPHCTALAK3AWHE
UPUXOAKTCA YAaJHTR NOYTH BCIO BOLY. KpHCTamnsi ZGBOILHO KPYINHBIE, XKei-
TOro uBeTa, ¢ t nua.=—272°,

UpessniualiHo Jierko pacTBOpUM B Boze.

- AHannu3 3TOro KoMmiJexca nan:
1. Kpucraanusannosso#t Bojanl Her.
2. Couepxkanue maprauna:

Hadineno . . . . . . . . - - . Mn=9,46%
Boelaucaeno . . . . . . . .. . Mn-=937%
Hapecka 0,6834 r. -
Haiineno Mn;0,=0,0899 r.
Mn —=0,06466 r. uau 9,46%.
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3. Conepxauue xn0pa M 6poMa: B KOMILVIEKCE:

Haiipeso . . . . . . . . Cl=12,25% Br—=27,21%
Buuncaeso . . . . . . . Cl=12,19, Br=27,29%

Hasecka — 0,53%6 r.
Bec AgCl-+ AgBr=0,6004 r.;
nepeseaeso B AgCl=0,5336 r.

AgCl=0,2668 r.; Cl=0,06598 r. nan 12,256%.
AgBr=—10,4336 r.; Br=0,1466 r. uan 27,21%,.

Kemnaexe C;H;NC;H,,Br.FeCl;.H,O

NoJyYeH NpH HAarpeBaHWH pPacTBOPOB GPOMHCTOro amuANHpuidnvs (1 Moa.) c
XNOpHHIM keaeson (1 mon.).

Ilaa Hayana KpuUCTaMIH3alKH TpebGyeTcs NOYTH TNOJNHOE YAaJeHHe BOAH.
Kpucraanst kopuunesoro nseta ¢ t na. =176,5°. Oyenb Xxopomwo paCTBOPHM B
BOJE.

AHajAd3 KOMIIIEKca NaJ CAeAYIOIHE pPe3yabTaThi:
1. KpHcTanansaukoHHOd BOIM

Hafipero . . . . . . . . . . . . .. 4,169/,

Buoupcneno . . . . . . . . .. . .. 4,38%1,
2. KonHuecTro Xkenesa:

Hafipeso . . . . . . . . . . . .. 14,079/,

Boiyucneso . . . . . . .. . . L. 14,239,

Hasecrka 01,6142 2.
[Moayueno: Fe.0,=0,103> r.

Fe=0,07236 r. uau 14,07%,.

3. Coaepxauue xaopa u 6poma B KOMIJIEKCE:
Hasecka 0,5038 r.
Bec AgCl—+4 AgBr—=0,7940 r.

IMepeseneno B AgCl=0,7370 r.

AgCl=10,5526 r.; Cl=0,1365 r.

AgBr-——=0,24214 r; Br=20,1026 r.
Haiigese . . . Cl=27,i3%, Br ==20,35%/,
Buuucaeno . . Cl=27,11¢/, Br = 20,379/,

Komnaekc (CsHyNC;H;Br),.CdJ,

BBIASASIOTCA HA XOJ0JAY B BHAe GenOro 0CajKa OpH CIMBAHHH PacTBOPOB 6poO-
MUCTOTO AMUANBPUIUREA C HOAHCTHM Kaamuem. Komnzexkc nouTH HepacTBOpHM
g Boge. Temn. naasacuus — 260°,

Janupie anandsa KOMIJIEKCE:

1. KpHCcTanau3allHOHHOH BOAL HeET.

2. KoaruectBo OpoMa M HOJAA:
Hafizere . . . . . . . . Br=19,04%, J = 31,03%,
Brymcsneso . . . . . . . Br=19,349, J=30,719/4

Hasecka 0,5834 r.
[Tonyueno Agl-+ AgBr=20,5560 r.
Hepeseaeuo B AgCl—0,4051 r.

Agl =0,335 r,; J=90,1811 r.
AgBr-=0,2610 r, Br=0,1111 r.
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3. Comepxanne KaiMud:
Hasecka 0,5422 r.
CdS0O,=0,13%4 r. Cd =0,07516 r.
Hafigeno . . . . . . . . . . . Cd 13,5590
Bolypcaeso . . . . . . . L L. 13,600/,

KoMnaekc (C5H5NC5H1181‘).2CdC]g

HOAYuYEeH B3aHMO/IEHCTBHEM KOHLEHTPHPOBAHHEIX PacCTBOPOB OGPOMUCTOFO aAMHJA-
nupuauans (2 Moa) H xaopuctoro kaamusa (1 moa.). Cepebacro-Genbie yemtyi-
YyaThie KPHCT2JJIE BHIMAKAIOT CPa3y Ke MOoCJe CAHBAHHS BOAHHX PacTBOPOB HC-
xopuux pemects. OHM Mano pacTBOPHMH B Bojge M HMeoT t° ma. — 262°
Jlanuele aHaausa:
1. Kpucrannn3auuoHHOR BOJBl HET.
2. Copepxanne Cd B xomnaekce:
Ha#ipgeso . . . . . . . . . . . . . 17,369,
 Borgucneno . . . . . . . . . ... 17,479
Hasecka 0,4162 r.
Noayueno: CdSO,=0,1340 r.; Cd =0,0722 r.

3. KonnuectBo xa0pa u Gpoma:
Hatineso . . . . . . . . Cl=11109, Br = 24,99/,
Briypcaeso . . . . . . . Cl=1103, Br = 24,249/,

Hasecka 0,4341 r.

[Toayueno: AgCl-}- AgBr =0,4471 r.; nepepegeno B AgCi—10,3894 r.
AgCl=0,1947 r.; C1 =0,0482 r.;

AgBr=0.2524 r.; Br=0,1081 r.

Orcropa: Cl = 11,19y Br == 24,909/,.

il

KoMnjiekCHbie COCAHHEHHSA XJIOPHCTOro 6eH3HJ1ﬂHpHB.HHHﬂ
C COJMAMH THXHEAbBIX METaJJNOB.

XnopHCTHI OCH3UANHPHUAHAKMA 1) OBl noayuen npy Harpesauuu g0 100° sksu-
MOJIEKYAPHBIX KOJHYECTB CBEXEOTOTHAHHBIX MUPHIMHA U XJOPHCTOro OeH3uXxa.
[Mpexcrasaser coGoil 6es0€ KPHCTAMIHYECKOE BEIIECTBO, YPE3BHYAHHO CHALMO
pacTsopuMoOe B BOJe€, FOPbBKOr0O BKYyCa.

Toppkuit BKYC COXPaHAT M KOMIJIEKCHHIE COJH, NOJYYAIOIIHEeCsS HF 5TOTO

COeJHHEHHS. _
Komnaexkc (C;H;NCH,C;H;Cl),.CuCl,

NPUIOTOBJIA/CH B3aUMOACHCTBHEM BOAHBIX PAacCTBOPOB XJOPHCTOTO GEH3UATHPH-
JHHHA W XJODHOH MejsW M3 pacyeTa Ha 2 MOJ. NEepBOro, ! MoJ. BTOpoO# C f1o-
CAeNYIOUUM YAAJCHHEM YacTH PACTBOPHTE/]s HATDEBAaHHEM HA BOJSHOH Gawe A0
Haya.aa KpucTaiausauud. Kpucrannsl SpKOTro OpaH:XKeBOFO IBeTa, NETKO PacTBoO-
PHMbI B BOJE, TPyJHEE B CnyupTe ¥ OYEHb MaJo B ajupe.
Pactsop u3aympyaHoseseHoro musera. T. ma. 144°
JlanHbl€ anasH3a:
1. KpuctasanzauvoHHOA BOJH HeT.
2. ConepxaHue Mead B KOMIIEKCE:
Ha#igeno . . . . . . . . . . . Cu=11919,
Bolupcneso . . . . . . . . . . Cu=11659,
Hapecka 0,5221 r.
Cu,8 =0,0779 r.; Cu=9,0622 r.

i) Hofmann. B. 14, 1505.
106.' €6. THH. 20.
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3. Copepxanue xsopa: _
Haiineno: no merony doaprapma . . . 25,620,
oCaXneHHeM . . . . . . e e . .. 25,830,
Bhlugcaeno . . . . . . . . . 0. .. 25,98°/,

Hasecka 0,5640 r.
Moayueno AgCl==0,5888 r,; C1=0,1456 r.
PesynbTaThl aHaNH3a TOBOPST 33 CNPaBeNIHBOCTH dbopmyant:

(C5H5NCH2C6H5CI)2 .Cu Clg.
Komnaexc (CsH;NCH,C:H;Cl)s.CuBr,

NoAydYaacd TaK XKe, KaKk M npeaszymuil. Komniekc TeMHOKODHYHEBOro, MOUTH
yepHOro userta (B nopomke TeMHOKpacHmi). TemnepaTtypa naasnenua — 137,5°.
Jlerxo pacTBOpHM B BOZIE. KOHIEHTPHPOBAHHEH PAacTBOP OKpallleH B KOpHYHe-
raThil uBeT. Cnabee pacTsOPAETCA B CNHPTE M HE3HAUUTENbHO B a(upe.

Jlaunsie aHasnusa:

1. KpucrannusauuoHHEOH BOILI HET.

2. Comepxanve Cu B KOMIJIEKCE:
[Moayweno . . . . . . . . . . . . . 998,
Briuweaeso . . . . . . . L . . . . 10,029/,

Hasecka 0,5284 r.

Ha#igeno: Cu,S =0,0661 r.; Cu=0,0528 r.," Cu ==9,98¢/,.

3. Koanuecrso xjopa ¥ 6pomMa B KOMIJIEKCe:

Hatinpeno . . . . . . . . Cl=11,16%, Br=25,159/,
Boiuucaeno . . . . . . . Cl=11,18%, Br = 25,219/,

Hagecka 0,6245 r.

Cymma AgCl-+ AgBr—=0,6513 r.

Ilepereneno B AgCl=0,5640 r.

Orciona: AgCl=10,2820 r. Cl=10,06974 r.

AgBr=20,3693 r. Br—=0,1571 r.

KoMnaexkc (C5H5NCH2C6H5C1)2. COC]Q

NOAydYeH TAKHM JKe CNOCOOOM, KAK H Npemsaymuil. 3TO COeTHHEHHE NPEeACcTas-
ASIET XOpOoLIO0 06pa3nBaHHLIE KPUCTANIE BACHAbKOBOCHHErO IBeTa, B MODOLIKE
ronyGoro. Jlerko pacTBOopuM B BOAe, ciabee B CNUPTE, HEPACTBODHM B 3dHpE,
Temnepatypa naasaenns 136°.

JanHule a"anusa:
1. KpuctaanusauuoHHOH BOJBI HET.
2. CopepxaHne K06anbTa:
' Hafigeno . . . . . . . . « « . Co=10,730/0
Bulukcaeno . . . . . . . . . . Cn=10,99,
Hasecka 0,6891 r. .
Haiineno Co=10,0739 r.
3. Kosmuectro xnopa B KoMmnjekce:
Hafigeno . . . . . . . e e e e e 26,180/,
Bouncaeno . . . .. .. 26,219,

Hasecka 0,2934 r.; AgC1=10,3040 r.; CI =0,007508 r. uan 26,18%,

KomMnaexc XJAOpHCTOro GEH3WJANDUDPHAHHASA C XJAOPDHCTHM
"HAKKeEeJeM AdeT ryCTyl, CHPOnco6pasHyo XKUAKOCTh, TPABAHO3EI€HOIO NBETA,
HA0X0 KPHCTAAH3YIcHytocs, He3HaunTenbH0E KOAUYECTBC KPUCTAMIOB, KOTOPOE
YAA/10Ch BHIEAHTb, CHHEBATO3ERNEHOrO UBETa, N0 Qopme OAu3KKE C GOPMONA KpH-
CTa/AJaCB K00Ga/ bTOBOrO Komnaekca. T° ma. = 142°
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Auann3 He caenaH, TaK KaK BEIUECTBO HE 3aKPHCTAMIH30BAJOCH B TEYCHUE
6 Mecsues.

KoMnaexe xnopucToro GeH3HJANUPHIAUENS C XAODPHHEM Xe-
A€30M NONYyYH/ICAd B IBYX BHIAX: U3 KHUNAMEH CMECH PaCTBOPOB HCXONHHIX
BeIeCTB BHJCAHICH CHA4Yana NOPOMIKOOOPA3HEIA 0CaROK CBETJIOKOPHUUHEBOTO
IBETA, KOTOPLI OHlI OTAe/ieH (UALTPOBAHHEM H MCCAenoBad. M3 ¢duipTpata
nocne CTOAHHA B TedeHue 2 IHEH BHIAC/HINCH NPHIMAaTHYECKHE, YAJNHHEHHOTO
raGuTyCa, N1pPO3PayYHbIe KPUCTA/IbI XKEJITO3ENECHOTO UBETA, KOTOPHE HCCAeI0BAHbI
OTACNBHO.

ABanv3 NOPOHIKOBATOrO KOMIJIEKCa:
1. KpucranausaunoHnoit BOAH HET.
2. Conepxanue xeaesa:

Hafipeno . . . . . . . . .. . Fe=15629,
Boiuucnero . . . . . . . . .. Fe=15,18,

Hasecka 00,6466 r.
Haiineno: Fe,O;=0,1444 r.; Fe =0,10096 r. uan 15,629/,

3. CozmepxaHue xJ0p2 B KOMIJIEKCE:

Hafizeno . . . . . . ... .. Cl=3861,
Buupcaeso . . . . . . . . .. Cl=3856%,

Hagecka 0,3542 r.

Ioayyeno AgCl=0,5542 r.; C1==0,1368 r. :

V3 nammwix ananusa caenyer, 4to QOpPMYJa KOPHYHEBOTO KOMIJEKCA 6ynert:
C5H5NCH2C5H5C] . FeC13.

Temnepatypa naasnenuns ero=—127,5°.

AHAAN3 XENTO3eNEHOTO KOMIJIEKCA AN CAEAYIOMME pPe3yAbTaTh:

1. Kpucraanusaunonuoit Boaw: 4,69/,.

2. Conepmxanne Fe:

Hadimewo . . . . . . . . . .. Fe—=14,869/,
Buiupcaeno . . . . . . . . . . Fe =14,519/,

Hagsecka 0,6020 r.
Hafineno: Fe,0;==10,1283 r.; Fe —0,0897 r. nau 14,869/,
3. KoangecTBo x/10pa B KOMMJEKCE:
Haitpeno . . . . . . . . . . . Cl=36,939,
Buoiupcneso . . . . . . . . . . Cl=236,76%,

Hagecka 0,3490 r.
Hoayueno: AgCl=0,5210 r.; C1=0,1288 uan 36,939/,.

Orcona ciaeayer, 4to (])opmy.na HCCACAYEMOTO COCAHHEHHs JOJXKHA OBITh:
C5H5NCH3C6H5C] . FECI3 . Hgo-

Temnepatypa nnasaeuus ero——78°
ITOT KOMIMJEKC JIETKO PAacTBOPMM B BOAE B NPOTHBONOJOKHOCTh CBETIOKO-
DHYHEBOMY, KOTODHIH TpyJLHEEe pPACTBOpPHXM.

Komnnexc (C5H5NCH2C6H5C1)2 .MHClg

NOJyd4eH TIKUM He NyTeM, Kak H BCe npeasaymue. Xopowo o6pasosannnie
CBETJIUKEATHIE KPHCTAANbl HAYHHAIOT BHINANATH U3 PACTBOPA TONLKO TOrAa, KOrAa
nouTH BCH BOAA yaeryunrtced., Temn. naaenenns = 123,5°,

*20



Jlanubie aHanusa:

1. KpucTanau3aldoOHHOR BOAH HeT.
2. Conepxanne Mo:

Haiimeno . . . . . . . . . . Mn=10,54%,
BRYHCACHO . . . . . . . . . Mno=10,239%,

Hasecxa 0,4872 r.
Hafineno: Mn;0,=0,0714 r.. Mn=0,0514 r.

3. KoangecTso xA0pa B KOMIVIEKCE:

Hafigzeno . . . . . . . . . 26,59,
BBIJHCJIEHO . . . . . . . . 26,4%,
Hapecka 0,4132 1.
Haiizeno: AgCl==0,4441 r.; CI1=0,1098 r. nan 26,59%/,.

Komnaekc (CeH;NCH,CgH;Cl),.CdCl,.

Ilpn cnuBaHuyu BOXHBIX PACTBOPOB XAOPHCTOIrO GeH3HNNUPUHHESA H XAOPH-
CTOrO KaiMHs CPasy ke BenajaaeT Geauil OCaj0K, YTO CBHIAETEJIbCTBYET O MEHb-
giefi PACTROPUMOCTH KAaAMHEBOrO KOMILIEKCA, YEM APYFHX BHIIEPACCMOTPEBHBIX
coenusenuil. Temn. aa. ero — 134°,

Jlaudnie aHaJsau3a:

1. Kpucranin3aunoHHOH BOJABL HET.

2, Conepxanue Cd: |
Haéigeno . . . . . . . . . . . Cd=18,9%/
BBUYHCACHO . . . . . . . . . . ©d=18,909,

Hasecka 0,6381 r.
[Tonyueno: CdSO4:Q,2235 r.; Cd=20,1205 r. uan 18,93%,.

[IpH NONETKE NOJYYHTH KOMIJIEKC XJIOPHCTOrO GEH3WIMUPHAHHHA C WOAH-
CTHIM KaJMHEM BBLIASAANOCH TSAKEJAOE MAaca0, KOTOpPOe NOTOM MpeBpallanoch B
JEATOBATHE KPHCTAaLb, UPE3BBUafHO TPYAHO pacTBOpHMHE B Boze. [IpH npo-
AONKHTEJILHOM KHIIAYCHHH BeulecTBO NEPEeXOAHT B pacTBOp, OTKYAd NPH OXJaXK-
IeHHH KPHCTAA3YIOTCA KEATOBATHE, demydhuaTsie, OecTauiyge, MeIKHe NAACTHAKH
¢ t° na = 155°

[To naHHBIM AHAJH33 OKAa3a/J10Ch, UTO [IOAYYHACHA MOAUCTHH GEH3HANUPHIAH-
HHH, KOTOPHH HAeT KOMMJEKCHBE COEAKHEHHs 0enoro UBeTa KaK C HOJKCTHIM
KagMueM, TaK H C XJOPHCTHIM.

[Mocaennue He HCCAEROBANHCH,

OnwTe C NOJy4YeHHeM KOMIIEKCOB ZPYroro COCT3aBa IIpH YKa3aHHOM METoAE
paGoTH n4a1M OTPHUATENbHHIH DPE3yJNbTAaT.

KoMmonekCHBX COelHHEHUH ¢ CePHOKHUCJAHRMH H A30THOKHCJABIMH CONAMH T4-
KeJABX MeTaJ]10B He YAAJOCh NMPHrOTOBHTh. [1pH BHIAapHBAHUH CMECH PACTBO-
POB XJODHCTOro GEH3WANUPHAMHHS W CyAb(aTa TOrO MAM APYrO MeTaana, 6oab-
asg 4acTh CyabaTa BHIIaNAeT B OCaLUK, HeGONbIIash YacTb BCTYNaeT B peadk-
M0 OGMEHHOro paslokeHnus ¢ deTeipexsaMeulenHbiM ammonuem. OO6pasoBas-
wKics BCAENCTBHE 3TOFO XJAOPHA METaNna AdeT KOMMNJIEKC C XJA0PHCTHIM OeH-
3EANBPHANHUEM, T. €, NOJydaercs TO HJAH HHOE M3 M3YUYEHHLIX YXKe COeNHHe-
uuii. OG 5TOM Jerko 3aKMOYHTh, CpaBHEHBasg Qopwmy, user H t° mI. MOMydYEeHHBIX
KPHCTAAN0B € COOTBETCTBYIOUIHM KOMIJIEKCOM, NPUTOTOBJAEHHEIM C XJOPHAOM
Z3HHOro Merajna.

T. e. MOXHO npennoaaratb, 4TO peakiust HAET TaK:

I. 2C,H,NCH,CsH;Cl - CoSO, 7 (CsHsNCH,C;Hs)2SO, + GoCl,.
I1. 2C5H5NCHZCGH5C1 + COCIZ = (CGH{,NCHngH{,C])g COClz.



309

Ocrarox nocse BHAENEHHS KPUCTANIOB:

1. CoSO,.7H,0O MsacokpacHoro uBeTa,

2. (CgH;NCH,CgH;Cl),.CoCl, cunero upera, 0peicTaBasieT rycryio, Xe/iToBa-
TOTO 1BETA KHAKOCTb, KOTOPAas HE 3aKPHUCTAAAH30BANaCh B TCYEHHE 6 MecsIesB.

BbIBOBI.

/

1. Pesyabratu HacTosmefi paGoTHl IOKa3niBalOT, YTO NEPHAHEUEBHE COJHM,
10106H0 XMHOJUHHKERKIM, TAKKE MOIYT AaBaTh KOMIJIEKCHBIE COEJAMHEHHS C ra- -
JOTEHUTAMH THAXKEJIBIX MeTa/lioB, MoHO ZaymaTb, YTO 3Ta CHOCOGHOCTL OKa-
KETCS NpUCYLIed BoOOMmIE BCEM HAHM, BO BCAKOM C/ydyae, MEOTHM ODPFaHHYECKHM
AMMOHHEBHIM COJIAM. '

2. Ouenp Masnag pacTBOPHMOCTY HEKOTOPHX H3 NONYYEHHBIX KOMIJIEKCOR [0/
TBEPXKAAET MHICAL O BO3MOXHOCTH NDUMEHEHHS YETHPEX3aMEMICHHHX AMMO-
HHEBHIX COJIell B KaueCTBE XapaKTEPHHX DEAareHTOB Ha COOTBETCTBYWOIUIHE Me-
Tazasl. M3 usyuennuix B Hacrosme# paboTe KOMIVIEKCHHX COJEH TPYAHO pac-

TBOPDHMBIMH OKAa3an:iCh:
(C5H5NC5H1181')3 . CdC]2,
(C5H5NC5HuBI')2 . Cng.

Bo3MOXHO, 4TO npHMeHeHHe KAKOrO-AHGO H3 STHX COGAHHEHHMil [IPHHECET
NONb3Y B ONpEACAeHHH KaAMH5.



