b. B. Tponos u JI. I1. Kyaee.

Komnnexkcn! HUTPOCOEAUHEHHH OeH30JbHOTO
pajga ¢ KUCJAOTaMH.

¥ike naBHO HM3BeCTHH KOMIJIEKCHBIE COEIMHEHHA 1), ofpasyeMmHe NMHKPUHO-
BON# KHCAOTOH M JAPYrdMH NOROOHBIMH € HUTPONDPOH3BOLHBIMH CO MHOTHMH
OPTraHAYECKHMH BELIECTBAMH, NaMe C HEKOTOPHIMH yr/]1eBOLOpoAaMH (HadTanauH,
adTpaneds m Ap.). B 006pa3oBaruHM 3THX KOMIVIEKCOBR Y MHKPUHOBOH KHCJOTH
NPHHHMAET YydacTHE KHCAopod autporpynne. Uem O6oabllle HMeeTCd HHUTPO-
Tpynnel, TeM Jerye BOOOILIE AaHHOE COeJHHEeHHe BCTyMdeT B peakudio. Tak,
TETPaHUTPOMETAH PearupyeT He TOJBKO C TeMH CPAaBHHUTENbHO CHOXHEIMH COe-
JAHHEHHAMH, KOTODHIE MOryT JaBaTh NMHUKPAaThl, HO H ¢ HEKOTOPHIMH 6ojee npo-
CTBIMH BEIIECTBAMM KHUDHOTO DAfA H NpelIJOXKeH B KaueCTBE PeakTHBA HA
JBOMHYIO CBfI3b MEXAY YTJACPONHHIMY ATOMaMH,

B namedl sa6GopaTopHH HadjieH W u3ydyeH ?) HOBHH KJacC TPOHHBIX KOM-
NJSKCHHIX COCNHHEHHH, KOTODHIX HE yAaeTcd NPHIOTOBUTH C YIJIEBOJODOJIAMY,
HO 3aTO MOXHO NOJAYYHTh C OUYEHb MHOTHMH BeULECTBAaMH, COLEPKAlIHUMH Kap-
OOHMABHYIO Tpynny, ABOHHYIO MM TPOHHYIO CBA3b yraepoJa C a3oToM # T. I.
OnpuM KOMIIOHEHTOM 31eCh fIBJASETCH MNONPEKHEMY NUKPHHOBAS KUCIOTA HIH
APYroe nOJHHHTPOCOENHHEHHE (MOXKeT ObITh M XHHOH, TAK KaK MHKPATH NO-
CTPOEHbl NMOAOOHO XHWHTHAPOHAM), BTOPON KOMIOHEHT—A/JbLAETHN, KeTOH (OT
CaMBIX MPOCTHIX), CNOXKHBIH 2(pUp, HATPHJI, TEPOUHKIAYECKHA AMHH THAA NHPU-
AMHA H T. I., TPETHA—HEKOTOPHIE COAH, U3 KOTODHIX OCOOEHHO NOJIXOISUIHM
OKasa/aca uonucTeii matpu#l. Tpoliroe coeguuenue TPUHUTPOOEH3OJA € ALLTO-
HOM M HOIZHCTHIM HaTpHeM HMeeT, Hanp., CocTas

C(;I—Ig (NOg)g + Nal _IL S(CdegCO.

. Takue xommniekcsl (06pasoBaHye KOTOPHIX 3aMETHO HO KPACHOM, OPAHXKEBOH
UJIH KENTOH OKPAaCKe) JErKo NONYYAWTCA C TPHHHTPOCOEAUHEHUSSMH GEH30/b-
Horo psina. flpd AByx HHTporpynmax okpalikBaHHe caaGee #H KOMIIEKCHHE
COEHHEHUs] OYEHb HeNPOUYHH (JIeTKO PpAa3/]araieTcsl, Hanp., HEOOJBIIHM KOJH-
4eCTBOM CNHPTa); HaKoHeU, HHTPOGSH30M B 3THX YCAOBHAX HE A4A€T HHUYErO.

Jasi BuTPOGEH30/a H2BECTHO 3) KOMIIEKCHOE COENMHEHHE C CEPHOH KHUCO-

Tpﬁ cocTaBa
CetI;NO,H,S0,

OHo noayueHo B BUJE KPHCTANIOB C ONpeAe/eHHOH TOYKOH NaBAEHHS.
Onpenenesne CKOPOCTH HHTPOSAHWS PA3JHUHLIX COCIHMHEHHH GEH30MBHOIO
pAAa nokasajo ), YTO HHUTPOGEH3Q/ PEArHpyeT ¢ a30THOH KHCJIOTO# B THCAYH
pas mepnennee camoro OGensona. Okwucasercs xe OH (YKCYCHO-XPOMOBHIM aH-
THADUJIOM) BCErO B JBa pa3a MexJjensee °). Takaa peskad pa3Hila HaBOZMJA

1) O630p ux em. A. Werner, Ber. 42, 432428, 1909. P. Pieiffer. Lieb. Ann. 404,
1—20. 1914. P. Pfeiffer ,Organische Molekiilverbindungen® (Stuttgart, 1922).
19279) B.B. Tponros, A. H. HAeakonosalllyabu E. A 3ouosa KPXO 59, 333-—345.

3) B. Chembuliez Chem. Zbl. 1923. I/IL 1491.
) B. B. Tponos u I. 5. Bep KPXO 62, 2335—2345. 1930.
) b. B. Tponos u A. A. 'puropsesa. XPXO. 60, 1014, 1928.
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Ha MHCJAb, YyTO ocobennas TpyaHoctb HuTpoBaHus CeH;NO, obycaoBamBaercs
HE TOJABKO YyMEHbIIEHMEM NOABMMHOCTH BOJOPOAHHIX aTOMOB, 3 €Ie H NpH-
CoeAMHEHHEM KHCJAOTH K HATporpynne, [IpuTdHyBIIUCH KOMIVIEKCHO K KHCAO-
pozy rpynmnsl NO,, a30THad KHCAOTAa yXe HE MOXET (BepHee, MOUTH HE MUKET,
TaK KAaK KOMIJEKC BCE-TAKH HE JOJ/KeH OhTb OYEHb NPOYHKIM) JAeACTBOBaThH
Ha GeH30/bHOEe KOAbLO. JIAsi NPOBEPKH 3TOTO MNPEANONOXeHHs OblIH MOCTaB-
AEHH ONBITH 1) JeHCTBUS HA& HHTpOGenzos pa3nnunux koauyects HNO;. Pe-

3YJABTAT OKAa3a/NCsl JOCTATOYHO XaPAaKTEPHBIM.
Tabauma Ne 1

OTHOmeHWe CKOpPOCTed BUTPOBaHMA HHTPOOEH30/a.

i

‘g Orromenve koanuects HNO, npn |
l{l rp.—noa. CgH:NO, . . . . .|1:05,2:1 1 3:2| 4:3
1,7

B

I

l; OrHoe e CKopocTel! BEHTPOBaHNA 1,6| 150 22

Yucaa naEnodl 1a6adIbl MOXHO OOBACHHTL TOABKO TeM, yto HNO; obpa-
syer ¢ CgH:NO, nBa komnaexcunix coegunenns: CgH;NOz4-HNO; n CeH;NO, +-
-+ 2HNO;, npuueM nepBoe, oueBHAHO, npouysee. [loatomy B npenenax nepBoH
rPAMMOJIEKY/Bl a30THOM KHCJIOTH CKOPOCTb HHTPOBaHHS BO3pacTaeT CPaBHH-
TeJbHO HEMHOTo (Mo sakouy meictBust macc). [IpuGasieHue BTOPOH MOJIEKY/B
BEJET K PEe3KOMY CKauKy, NPH TPeTbeH—CKAYOoK HECKOJ/IbKO MEHbile H TOAbKO
3/1eCh KHCJAOTA Yy¥e HAUHHAET HenoCPeNCTBEHHO IEHCTBOBATH HAa 0OEeH30JbHOE
KOAbLO, TadK KaK Aalblie BO3PACTaHUE CKOPOCTH ONATh CTAHOBUTCA HOPMAJBHALIM.

B macroswmell pa6oTe M nocraBuau cefe LEJAbO MOCMOTPETb, He OyAyT
AM HATPONPOH3BOAHBIE OEH30JBHEIX VIIEBOJOPOAOB AABaTh KOMILIEKCHHE Coe-
JHHEHEHA ¢ KapOoHoBaIMM KucnoTtaMmH., Ilas obHapyxeHus 06pasyOIHXCA KOMI-
JEKCOB BOCMOJB30BAJUCh METOAOM ONpeneedns aKTHBHOCTH BOJAOpoAa (B AaH-
HOM cJyuae BOJAOpO/Ja KapGOKCHIBHOM TPYNNH) TO 3JEKTPOABHKYINEH cuae
peakuuu ¢ HatpueM. B nmpexnux HawHx paboTax ?) 3TOT METOA AaJ XOpouue
Pe3yNbTaTH B NPUMEHEHUHM K MHAMBHAYANbHHM COCAHHECHHAM C MOABHKHBIM
BOAOPOAOM (M3yueHH TrJaBHEIM 0GPa3oM COHPTH) B 4UCTOM BHAE HJAW B He
cbpasvioineM 31ech KOMIMJIEKCOB pacTtBopuTene (GeH304), 3aTeM OHAM B3ATH
CHCTEMB! H3 JIBYX aKTHBHBIX KOMIOHEHTOB: KapOOHOBas KHCJAOTA (MHOTAZ BOZA,
cnupr, $heson)-+ amue. MHOrne M3 H3yYEHHBIX CHCTEM 1aBanH pe3koe VBeaH-
yeHHe 3JEKTPOABUKYILEN CHAH CPaBHUTEAHO C TEM, YTO NONYYaJO0Ch NPH OT-
JeAbHHX KOMOOHeHTaX. Hanudue Takoro MaxcuMyma yKasniBaeT, O4e€BHIHO, Ha
o6pasoBasue KOMNJEKCZ, B KOTOPOM BOJOPOJ CTAHOBHUTCHA 3HAYMTE/IBHO 0O-
Jiee aKTHBHEIM. .

Tenepb HaMM H3Y4eHB C 3TOH CTOPOHH HHTPOGEH30J, METa-AMHUTPOGEH30A
H a-HUTPOHA(TANHH, 3aBEUMANMUE B KOMIJEKCE MECTO aMHHA, ¥ KHC/IOTH: YK-
CyCHafl, IPOMHOHOBAA, MAaC/JsHad, H30Mac/aAHad, u3oBaaeppaHopad. OnuTH CcTa-
BUJHCh B Tex K€ YCHOBHAX, KaK ¥ paHblue, T. €. B TOM Xe npubope, Ge3s
pacTBopHTeas uaH ¢ po6Gasacnuem Oensona. Temnepatypa B Hagajde ONbLITOB
Onaa 16°— 20° HO MHOrAAa peaxKnHst CONPOBOXKJaJach 3aMETHRIM caMmopasorpe-
BaHHEM, JOXO0AKNIHM HHOTXaZ A0 BOCMJAMEHEHHA HaTpud, OCOOEHHO NpH OTCYT-
BHH pactBoputens. [loaromy Oo0Jee HaReMHBIMH HAaJO CYHTATh pPeE3YJbTAaTH,
no/syyeHssie B 6GeHszoabHOM pacrBope. Haubonee cpaBHHMBE pe3yabTaTh No-
Aydednl npu koduentpauurs 0,025 2p-Mo/a. cyMMB KHC/IOTH M HATPOCOCAHHEHHS,
t. e 0,025 gp-mon. HAa 6 Ky6. ¢ pacTBOpa KUCAOTHE,, MAH KHCJOTH MeHble, HO
C COOTBETCTBYIOLIUM N06GaB/JeHHeM HUTpocoeauuenus. HMckyccTBeHHOrO OXJax-

) B, B. Tpouos n A. [I. F'puropsresa. ,M3sectna Cub. Pus.-Texn. Un-1a*, somn. 11932,

?) b. B. Tporos u JL. [l. Kynes. ,01penerenne akTHBHOCTA BOZOPOAA B OPTaHHIECKHX
COEMHEHHNTX 110 DAEKTPOABHIKYINEH CH/e Deakily ¢ HaTpheM*.

Bb. B. Tponos u JL. [1. Kyaneg ,CpaBHenHe aKTHBHOCTH CRHPTOB H K3PGOHOBHX KHLAO
B Pa3qMYHBX YCAOBHAX®.
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ACHHA MBI NMOKAa He npuMenaau. [Ipu yxcycumolt xmcnaore, koropas (6e3sonHasn)
Aana ocobenno maaywo IJIC, 6uad caenansl ONGLITH elle C YABOGHHHIMH KOH-
HEHTPAMHAMH.

Haa pabGoTe Gpanuck BO3MOXHO GoNee YHCTHE KanbGayMOBCKHE Tipe-
napaTel, KOTOPDHI€ OUYHIANUCHL eme neperonkoi. Oco0eHHOE BHHMAHHE, Kak
OKa3aJoCh, HeoOX0aAHMO OOpalaTh Ha OTCYTCTBHE BOAHL, TaK KAK yxe He(O0/b-
IIas €€ MPUMECHh MOBHINIAET HHOTAA SJAEKTPOABHIKYINYIO CHJIY B NECATKH pas.
Ipu mexkoTODHIX Bemecraax (Hanp., H30BaNEPUAHOBAA KHCAOTA) JAeNaJHCh OT-
AeJbHHE HB3MEPEHMA C pasHbIMM  (PPaKUHAMH, NCAYUEHHHIMH NPH NEeperoHxe.

OnHTH AanH ClAeAyOUHE Pe3yJ abTaThl;
Tatnuua Ne 1,

Ykcycnaa xucaoTa ¢ HUTPOOSH30IOM,

Koanue- | Konuue- Makcum. | Bpems

CTBO CTBO % 2AC B | mocTuke- ;
KHCAOTbI BHT})OGGH- KHACAOTH! MWIIAH~- | HUA MAakc, anMeanHE |
Ky6. cM. | 3053 C. c. BOJIBTAaX MUH,

0,29 2,26 10 1,8 1 Paz6asnenne mo

0,87 1,79 30 15,2 45 6 c. ¢. GeHso-

1,45 1,28 50 49,0 25 A0M.

1,74 | 1,02 60 110,0 10

2,03 0,77 70 45,0 15

2,32 0,51 80 95,0 25

2,90 — 100 12,8 30

To-ecrs makcumanpHas JIC coorsercTsyer 60% yKCYCHON KHCAOTHI, 33TEM
3aMEYaeTCsl CHWKeHHe W npu 80Y% BO3HHKAET BTODPOH MAKCHMYM.

C a-auTponadTasmHOM M METAAHHHTPOGEH30J4OM HEe Ha6AIONaN0Ch TaKHX
Koaebanufi, u seauunsa DJIC npubanmxanracefk tomy, uto paer uucras C,H,0..
KncaoTa ass sToro oneita GH/IA MPHTOTOB/JEHA ORHOKPATHEIM BHIMODAKHBA-

HHCM MPOJAXKHOHA JeIAHOH YKCYCHOH KHCJOTHI.
Tabnpua Ne 2.

YKCyCHas XUCN0Ta € a - HUTPOHA(DTANHHEOM,

' Koauue- MakcuM. | Bpems
CTBO HaBe‘cxa % 3IC B !noctume-

kncaotsr | % —Ciotlr | gucnorst | munan- | man mak-
C. C. NQO, rp. BOXLTAX | CHMYMa
1,74 1,73 60 13,9 12 mum. | Pas6asaenne no
2,03 1,30 70 15,5 30 muu. 6 c.c. Genzo-
2,32 0,86 80 8,8 28 Mun. oM.
2,61 0,43 90 10,7 20 muH. -

3pecp MaxkCUMyM CHABHraercs B cropody 70% xucaote. To xe nadawo-

JAAeTCA W C MeTAAMHATPOGEH3040M (pasbasaenne no 6 c.c. 6eHzoaom): -

TaGaupa Ne 3.

- Npumeuvanne Beaeacrsue naoxoil pacreoprmoctd a — CyH;NOy 1 M—CgH (NOa),—

Konuue- | Hapecxa | Maxcum. | Bpemsa
¢TBO | METAHHU- % 3JC B | nocrmme-

KHEHOTH | TpobedH- | KMCAOTH | MHAIH- | HUS Mak-
¢.C. |304a B rp. BOABLTAX | CHMyMa
2,03 1,26 70 12,7 25 Muy.
2,32 0,84 80 11,8 23 mun.
2,61 0,42 90 10,1 25 mumn.

APHIIAOCH OrpanuYuTLCH HeOONbUIKM YHCAOM CHOLTOB And 3THX COEAHHEHHH.
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Hnst cpaBuenus GLLTM MOCTABICHH TAKXKE ONBITH C OAHON YKCYCHON KHCAO-
To#t B GEH30.IbLHOM PacTBOpeE:
) TaGanua Mo 4.

Konnye- Konnue- | DIC B Bpewms

CTBO AOCTHIKE-
CTBO MHAAH-

K"E'."(c’."bl Gensona | BOJbTAX HCH;M ;':’; |
0,29 no 6c.c. 0 10 muH. | PasSasnenue 110!
1,45 . 0 10 mnm. 6 c. ¢. 6edso-
2,03 . 0,20 20 mun. JOM
2,32 . 0,80 18 mum. '
2,61 ? 1,25 17 mum.

2,90 » 3,20 25 MuH.

Ha npusenennnx Tta6aun Buano, uro JIC ysesuunsaercs napaajeabHo
M3MEHEHWIO KOHUEHTPAUMH KHCJAOTH B pactBope. [Ipn aToM MakcuMym, cooT-
serctBytomui 100% CH;COOH, sHauutenbHo MeHeme, ueM B npe s Aymem
cmygae (raGa. Ne 1). lpu neranrbHOM HCC/ACAOBAHUM BHISACHHAACH I PHUYHHA
atoro ssnedus. OKkasanocs, YTo HHYTONHOE KOJAUYECTBO BOAH B YKCYCHOR
KHCJOTE BeChbMa 3HAUUTE/bHO M3MeHAeT Beauurny JJC; Tax ONbITH ¢ O0COOEHHO.
TILATENBHO PHTOTOB/IEHHOH 6€3BOAHON KHCAOTOMN Aa/MK CNEAYIOUIHE PE3YABTATH:

Tabanua Ne 5.

[ii
Koauge- Makcum. | Bpema i
CTBO m:{rmtl)%:n- % DAC B |nocruxe- |
KHUCAOTH 30:153 c.c. | KACROTH | Muadn- | HMA MaK-
B C.C, e BOJLTAX | CUMYyMa
0,72 1,28 50 0,4 30 Pas6asaeHne po
0,87 1,02 60 0,7 15 6 c. c. 6eHzoaoM,
1,01 0,77 70 0,256 25
OnwITH C YABOEHHBIMH KOHUCTPAUHAMH,
TabGauua Nt 6.
I : -
Konuyge- Maxcuwm. | Bpemn
cTBO | "[iozg:;l_ % AAC B | mocTiwe-
| kncaoTw 30115 c. c.| KHCIOTH | MuaAv~ |HHS MAK-
8 c.c T BOABTAX | CHMYMa
0,29 2,26 10 1,15 2 Muu. | Pasbasaenve mo
0,87 1,79 30 2,2 15 smun. | 6 c. c. 6eHzoaoM.
1,45 1,28 50 4.3 35 MuH. - 0,4 30
1,74 1,02 60 9,4 25 wmug, — 0,7
2,03 0,77 70 4,95 35 muu. —0,2--~2 u
2,32 0,51 80 3,3 25 Mau,
2,90 — 100 3,0 25 MHH.

IlpnGasnenue Bons X aGCOMOTHON YKCYCHOH KHCIOTE H3MEHSET QIAC B
TAKOM MOpA Iie:

Konnye- Koany Makcnm. | Bpems [% coaep-
CTBO C.H.NO % SAC B | aoctmme- | waune
CH,COOH 5 3 ¢ 2| KHCHOTHL | MUANH- |{HUs MawcH-] BOXW B
B C. C. e BOILTAX |MyMa MMH.| KuCaoTe
1,74 1,02 60 5,4 20 —
. . . 35,0 12 1
» » » 100,0 15 2
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TponuouHOBas KHCAOTA C TEMH e HHTPOCOCAMHEHHSiMH RAET aHA-
J0oruynyio xaptuny, tak Haup., ¢ CgH;NO. maxcumanvuas 3AC Takxe COOT-
- peTcTByeT 60%-aM KuUCJOTH:

i; Koanue- | Koauue- Maxcum. | Bpems
. CTBO CTRO % 3IC 8 |nocTHXKE-
| KHCAOTH | HWTPOOEH-| KUCAOTH | MHANA- | HASL MaK-
BC C. (3oaascc.| | BOALTAX | CHMYMA
0,91 1,27 50 3,6 12 mur. | Pas6aBacune JO
1,10 1.02 60 8,4 7 muH. | 6 c. c. GEH30/I0M.
1,28 0,71 70 7,6 7 MUH.
1,46 0,51 80 2,7 8 mun.
1,82 — 100 0,8 f 3 Mmun.
| ;

[ipuaem ¢ murpoGensonom C;HeO, naer HeCkOabKO 6oapiyio DJC, yem
YKCYCHAsi KHCIOTA B TeX e YCIOBHAX.

INpn apyrux COOTHOMEHHSX KHCJAOTH H C¢H;NO, mabmoparace Oypuast
peakius C CHJAbHEIM DasOTpPEBAHHEM, 0COBEHHO B TOUYKAX COOTBETCTBYIOHIHX
makcumaasroit IJ1C: '

Konnge- | Koanue- Makcum. B;;eua B g
CcTBO CTBO % 3J4C B | noctuxe-
KHCAOTHl | HUTPOGEH- | KUCAGTH | MWAAH- [HHA MaKCH- Ilpnueuanne !
B C.C. |3onaBc.C.| - BOALTAX |MyMaBMHH.
0,28 3,39 10 55 2 PasGaraerine 1o
1,37 1,91 30 105 6 5, 5 c. c. 6eH3OM.
1,64 1,53 60 400 2,

[lpu6asaerne HeGONBIIOTO KOMHUECTBA GEH30J2 33METHO 3aMENMHET peak-
uuio W noumkaer IJC:

{ Konuue- | Konuue- Makcum. | Bpewmd i
CTBO CTBO % DAC B | DocTHXE- : :
| KBCAOTHI HUTPOGEH- | KHCIOKL | MWAAH- | MAKCHMY- Fpuuesanue |
B C.C. |30A3aBC.C. BOALTAX | ma B MHAH.
1,64 1,53 60 110 10 Pas6asaeane a0
1,92 1,15 70 220 3 6 c. c. GeH30A0M.

C «-HATPOHa(TATHHOM NPH COOTHOWEHHSX KHCJOTH H HHTPOGEH3043, YKa-
3ayupix B Ta6a Ne 8, nmoayuwaloTcest CiaeiyioliHe pPe3yJsbTaThi:

Konvuae- ] Makcum.| Bpewms

CTBO gdgeg‘s % 3C B |mocTHme- i
KUCHoTH | ST yycroTH | MBAAKH- | HUA MaK- 3
B C.C. & rp. BOALTAX | CHMYMa

1,10 1,73 60 12,3 7 PasGaenesue KO

1,28 1,30 70 16,2 21, 6 c.c. 6enzoaom.

1,46 1| 0,86 80 9.0 2y,

To-ecth mMakckmym SJIC tak xe kax u gaas CH;COOH naGmioaaerca npu T0%.
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C MerazuHMUTPOGEH30/I0M NPONHOHOBAA KKHCIOTA NAeT AHAAOrHUHHE pesyib-
TaTH, HO Bequu#Ha JJIC npu 3TOM 3HAYATEABHO MEHBILE, YeM IpH YKCYCHOI

HUCA0TE.
| Koauue- | HaBecka Makcum. Bpewus o T
creo | M—CyH, % 4C B | soctHxe-
kucaorsl | (NOy); | KHCAOTH | MHAAH- | HUS MAK-
B C.C. B Tp. BOABTAX | CHMyM4
1,28 1,26 70 6 14 mun. | Pas6asienue no
1,46 0,84 . 80 4,15 10 MuH. | 6 c. c. 6eH30/M0M.

C sopmasbHOH

Mac/AsHOd KUCNOTOH B CMECH C HUTPOGEH30JOM Ha-
G/l0zaeTcs Ta Ke 3aKOHOMEPHOCTb, uTo B ans C,H,0, u C;H;0,, T. e. makcu-
Mmym 3JIC coorsercTyer 60°/, 5TOR KHCJAOTH B pacTBope:

"] Konuue- ; Koanue- | MakcuM. | Bpewms

lf cteo | cr8o L% I/IC B | noctuxe-

i Ce0306 CoHgNO,  kucaors | Muaan- | Hug mak-
BCC | BeC.Coo | BOJbLTAX | CHMyMa
1,12 1,27 I 50 5,4 3 Pazbasaenve no
1,35 1,02 60 11,9 2 6 c.c. GeH30A0M,
1,58 0,77 70 7,0 3
1,80 0,51 80 6,7 3
2,80 — ! 100 0,8 2

Ilpp Gonpmux KOHUEHTPAUMSIX KHCAOTH HAGMIOLAETCH BMECTE C yBeAHYe-
uuem JJIC u cHabHOE pasorpeBaHKe TAK Xe KAK M NPH GPONHOHOBOH KHCAOTE:

Konuue-

Koanye- Makcem. | Bpewma |
CTBO CTEO N 2AC B | mocThke- "
CHgO¢ [ CeH;NO, | kncnotnl | Munau- | gus mak-
B C.C. B C.C, BONLTaX | CHMyMa
1,67 181 | 50 20 | 2 uun. | -336asieme Lo
’ ’ * | 6 c.c. HeHzonOM.
» 105 Pasz6asnense no
» » 1 Mun
' 1 5, & c.c. 6ensoa,
2,36 1,15 70 120 YI— ) ) )
l 6ypHasi peakuus
C ¢-C;(H;NO, maxcumym 3JIC nmocturaercs NpH TOR XK€ KOHUEHTpaluH,
YTO H 144 APYIrHX KHCJIOT:

tﬁoﬁﬁﬁe- Makcum. | Bpems j
CTBO Hapecka Un AC B8 |noctmke-

kucaorel | *Culr | kpcaorsr | muanu- |uns wmak-

' B C.C 2 BOJILTAX | CUMYyMA ”
1,35 1,73 60 7.1 4,5 MuH.| Pasfasienue no
1,58 1,30 70 11,9 2,5 Muu.| 6 c.c. GeHzonom.
1,80 0,86 80 8,2 2,5 MuH.

‘ C m-CgHy (NOy),

1,80 | 084 60 42 | 4w, ! :
!

106, c6. THHM. 21,
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\

3HauUTeNBHO AKTHBHEE B TeX e YCJOBHAX OKa3blBaeTCd HaomacafdHada
KHCJAOTa:
OnuITH ¢ HUTPOOEH30/0M

Kosanage- | Koaunge- ! Makcum. | Bpewms
CTBO C1BO /s ! 31C 8 | AocTHKE-
| kucaotsl | CgH;NOg | KkucaOTH | MMAAK- | HAS MaK-
B C.C. ‘ B C.C. l BOJBLTAX | CHMyMa
1,12 1,27 50 50 5 MuR. | Pasbapaenue 10
1,35 1,02 60 55 7 Muy. | 6 c.c. 6eH30I0M.
1,58 0,77 1 70 [T 7 MnH.
1,80 0,51 80 35 9 mMud.
2,25 — 100 0,4 2 muH, |
i
C @-HUTpOH2TATHHOM E
1,58 | 130 | 70 | 35 | 8 mou. | |
C M- CgH, (NQ,), D1C Heckoabko Medbule, 9eM L1 HOPManbHOH Cir50;
180 | 084 | 8 | 33 | 6Mmum | ,

Hau6onee aKTHBHON B KOMMJAEKCE C HUTPOOEH30/0M OKA3alach U3 0BaJe-
pHaHOBAas KHCAOTA, NPH YEM MAKCHMYM AOC coorsercrpyer 50%o xuC-
nothl. CaaGoe pasorpeBanue 3amedaeTcss JaXe DY MUGAMAIbHBIX KOHIEHT-
pauMsX KHCJAOTE B GEH30ABHOM DAaCTBODE. ‘

Cnutel ¢ CH;NO; (no 6 c.c. Gensonom):

Koande- | Koaunue- | Makcuu. * Bpeus |
CTBO CTRO ‘ %, NC B |nocthxes I ‘
1 — C;Hy2 |Cot1sNOy | kuciosel | Muans- | Bug Max- paMedanue {
‘O, BC.C.| BCC. BOALTAX | CHMyMa E
; l
0,27 2,26 10 10 3 Mud, |
0,81 1,79 30 40 ! 1,5 mus. ; Pasorperasne
1,08 1,54 40 45 ;4 MMH,
1,35 1,78 30 90 | 3 MH.
1,62 1,02 60 65 i 4 MuH.
1,89 0,76 70 55 © 3,5 mna, g
2,16 0,51 80 48 . 8 mun.
2,70 — 100 0,13 | 3 mumu.
i

OneTH € OTAeAbHEMH (HPAKUKMAMH H30BANEPHAROBOH KHCTOTH

Konnue- Bpeus |

f ;D?_aéu;’{" CK ﬁ"{:lqo CTBO % ifﬁﬁ zocTHiKe- |

51710 GB'-’ 2} KUCAOTHI | KHCIOTHI HHA MaK-:
N c.c. e .. BOIbTAX cHMyMa
174°—175° 0,76 1,89 70 35 6 mnpg.
175°—177° 0,65 1,89 70 60 6 MauH.

To-ecTh 06e (paxlUHH JaN{ MOYTH OMUHAKOBYI0 3JEKTPOLBHKYLLYIO CHMY.
Mpa 3TOM ONLITH C aBHAUCH, KAK B TOM, TAK H B JpYroM ciydae, B GEH30/bHOM
pacTBOpe (CMech KHCAOTH ¢ HATPOOEH300M pasbaBasnack 10 6 cc. 6eH3o/oM).

C a-C;,H;NO; n m-CgH,(NO;); Habaonan0ch Takke HeG0AbLIOE Pa3orpeBaHue.
3J1C u3oBanepHaHCBOH KHCAOTH C METAAWHATPOGEH30J0M MEHbINE, 4eM I
BCEX APYrMX M3ydyeHHBHIX HAMH KHCJOT.
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OnpiTh C a-CmH7NOz (mo 6 c.c. 6eHsonom).

Koauye- Makcum. | Bpems I
¢TBO Hasecxa 0/o 2IC 8 |mocTHne-
wucaorss | *Ciolly | kucaors | mpnan- [aus max-
B cc [NOgBrD. BOJBTAX | CHMyMa
. i

1,62 1,73 60 35 5 MHH.

1,89 1,30 70 25 6 Mun.

2,16 0,86 80 10,8 8 MuH.

C m-CgH, (NOy), (m0o 6 c.c. 6ensonom):
1,89 1,26 70 1,8 6 MHH.
I 2,16 0,84 30 1,2 9 mu.

Hna cpapHenus GLAM [OCTABIEHB TAKXKE OMNLITHl B HHTPOGEH30IBHOM Da-
CTBOpE AAST YKCYCHO#t M IIPOMHOHOBOH KHCJOT:

I Konnue- | Maxcum. | Bpems
CTBO %% 24C s AOCTHIKE - |
Kacaora KUCAOTHl | KHCIOTH | MHIIM- |HHSL MaK-|

B C.C, | BoAbTAX | CUMYMA

C,H,0, 1,74 60 100 O MHH.

CyHgO, 1,10 60 345 2 Mmun.
| i

OcranbHble KHCAOTH B HHTPOGEH30IbHOM PACTBOPE PearipyiOT 0YEHb OypHO
C CHAbLHBIM PAa30rpeBAaHHEM A HE MOTYT OHTb CPABHUMH B 3THX YCJOBHAX.

Kpome TOro, ¢ 0e/bio BHIICHEHKS 34BHCHMOCTH KOMILIEKCOOBDA30BAHHA KHC-
A0T C HUTPOGEH30J0M OT BPEMEHHM, OLIIH NOCTABACHH ONBITH B CJEAYIOMHX
yCAOBHSX:

Cmecu XHCIOT ¢ HHTPOGEH30.10M U GEH30J40M CTABUIMCH B 3aNaAHBIX npo-
Gupxax Ha CyTku (npM KOMHaTHOH Temmeparype). [lo HCTeYeHMH 3TOTO BpeMeHH
NPOOGHPKH ECKPHIBAJIKCD M HCULITAHHE NPOU3BOAMIOCH OGBIYHEIM NOpAAKOM.
Pesyabtarel npeacraBnessl B ciexylcmei TadauLe.

B Koanue- | Koanue- | Makcum.  Bpemn
CTBO CTEO 20C B mocTHxe- %/
Kacaota KACAOTB! | HUTPOGeH- | MWAAM-  HWH MAK- | KHCAOTHI |
B C.C. }3042BC.C, | BOIbTAX  CHMyMA |
1. CyH,0, 1,74 1,02 50 20 Mum. 60
2. C3HgCy 1,10 1,02 6,8 7 mun. 60
3. C,Hg0, 1,58 0,77 5,3 3 My, 70
4. 1-—-C,HgO, 1,58 1,77 51,0 9 mun. 70
5.1 —C;H,,O4 1,89 0,76 70 5 MUH. 70

To-ectp 3amernoro Hamenenuss B Besuunne DIC He NPOHCXOXHT.

BrBOQH,

B uuxecnenyromeit Tabauue NpHBEAEHE MAKCHMAJABHHE BEJHYHHDI 3JEKTPO-
ABHXymeHd CHJBI P ONLITAX B 6EH30/1BHOM PAacTBOPE OAHOHK M TOR Ke -CyMMmap-
HO# KOHIEHTPALMH HUTPOCOeAHHEHHs M kucaoTH (0,025 zp-Moa. Ha 6 KyO. cM).

*21
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OnuTsl ¢ HUTpOOEH30/I0M

_G;éEanem. KOAR- :
yecTBA KOMIOHEHTOB Kk 1 CJqOTH |
c(‘;‘;gﬁ{‘; Kucnora | C,H,0, | C;H0; | CHs0, !\I—C4H8021-—C5H1009
90% 10% 1,16 — — | — 25
80 20 - - — - —_
70 30 — —_ —_ — 40
60 40 — — — = 40
50 50 0,4 50 5,4 60 90
40 60 0,7 8.4 11,9 95 63
30 79 0,25 7.8 7,0 | 55 53
20 80 — 2.7 67 | 35 43
10 90 — — o = —
0 100 -— . 098 08 | 0,4 0,13
i : |
OnbiTbl ¢ METAQHHHTPOGEA3010M
; l
500/, 1 70% 12,7 | 6,0 ’ — 1 — s
20 30 11,8 + 415 | 42 33 1,2 i
10 90 o1 | = - [ 2 = 1
, OnbiTel ¢ G-HATPOHA(TATHHOM ,
‘ |
| ' ' : !
© 409/, 60% | — | 125 71— 3
30 70 — | 162 11,9 35 ' 25
20 80 \ — |I 9,0 ! 82 - l 10 .

W3 yucesn 3TOH TAGAHLBl, 4 TAKKE H3 PE3yNbTaTOB BCEX OCTANLHBIX ORBITOB,
MOKHO CAE/1aTh CJACNYIOIIHE BHIBOXBL

1. Bce B3siThe HaMM KapOOHOBLIE KHCIOTHI RANT € HUTPOCOCNHHCHUAMH
AEH30NLHOIO psAa KOMNJEKCH, 3HAYHTENbHO 6osee aKTHBHbIE M0 OTHOMIEHHIO
K MeTaAJMyeCKOMY HATDHIO, YeM CaMM KHUCJAOTHI.

9. CocTaB KOMIIJIEKCOB, HACKOJNbKO M0OKa MOXHO RHIETH, xonebaerca OT
1 MOJ. KMCJAOTH LO 2 MOAeKyJ Ha 1 MOJ. HHTPOMPOU3BOLHOrO. Hppanuouans-
BBl (no Kpaiinell mMepe Ooablued yacThI0) XapakTep KpuBHX (N0 KaaccHpuxa-
nue H. C. KypHaxkosa) ykaswBaeT Ha Maayio HPOYHOCTb KOMILIEKCOB.

3. M3 suTpocoefuHeHuii nauGoJsee AKTHBHbIE KOMILIEKCHL JIA€T B obweM
HuTpoGeH3o/1. DAH30K K HEMY HATpOHa(dTaJIMHE H 3AMETHO OTKJOHAETCH, KaK IO
AKTHBHOCTH KOMILJIEKCOB, TaK W [0 OTHOUIEHHIO K OTACABHHIMH KHC/AOTaM, ARH-
HUTPOGEH30.

4. KucaoTsl € Pa3sBETBACHHOH UENDbIO Yr/iepONAHHX 4TOMOB AAIOT B KOMIJEK-
cax ¢ HETPOGEH30/0M H HHTPOHA(DTAIUHOM MHOI'O 60JBLUIVIO 3JEKTPOABHKYILYIO
CHY, UeM KHCJIOTH HOPMaJbHOTO CTPOCHH. Pasguiua B BeJHUHHE 3NEKTPOIABH-
JKYIiel CUMs PeaxiEH HUTPOOEH3ONbHHX KOMMJAEKCOB C HATPUEM npeBLIIALT,
KaXKEeTCs, PA3HAUY B BeJWYHHAX BCeX JPYTHX KOHCTAHT 3THX KHCIOT. Moxno
HAZeATbCA MCMOJB30BATh 3Ty OCOGEHHOCTb ANA ONMpEeAe/eHHs CTPOCHHA KUCJIOT.

5. PasGapnedue cmeceit 6€H30/10M YMEHBILAET 3JEKTPOABHKY ULYIO CHAY SHAYH=
TeAbHO GHICTpEE, YEM CJIe]OBan0 GObl N0 MPOCTOMY YMEHBIICHHIO KOHUCHTPAILUH.

6. [Ipu6asaeHde BOXH yXe B KOJIHUECTRE 19/,—3%/¢ YBEJIHUHBAET 3JIEKTPO-
JBHXYLIYIO CHJAY B AECATKH Das npHu YKCYCHOH KHCIOTE M NOYTH HE BJMAET
npd M30BajJepHaHOBOU. JlymaeM, 4TO dTOT MeTOJ MOXHO OyAeT NPUMEHHUTH AJA
onpene/enus HEGOABUIAX KOJHYECTB BONG B KHCA0TAX (yKCycHOHR, a MOXeT
6HTb M HEKOTOPHIX APYIHX).



325

-

Teoperuueckoe oO6BACHeHHe HAHUNEHHHK 33KOHOMEPHOCTEH, CBs3aHHOE C
BbISICHEHHEM CTPOEHHS K3Y4EHHBIX KOMIJIEKCOB, TpebyeT, KOHEYHO, AONOJHH-
TeJbBBIX HCCACAOBAHUH. KOE-4TO MOXHO BBIBECTH W3 CJEAYIOMHX (DaKTOB:

a) Haomuid HauObOAbIIYIO 3AEKTPOABUKYIIYIO CHJAY KOMILIEKC HHUTPOOeH-
30/1a C H30BaJEPHAHOBON KHCJIOTOH HMEeT B TO Ke BpeMsa HauboJee onpe-
aedenundt coctas CsH;NO, -1 C;H;00,. Komnaexcu ¢ manofl aaexTpoaBHxy-
med cuaol npuOAHAKAITCA K COOTHOIIEHHIO KOMMNOHEeHTOB 1:2,

6) C npubasaenneM BOAbl (ABAAIIENACH, NOBHAMMOMY, KaTaJX3aTOPOM)
SNEKTPOABHKYIIAA CHJIA KOMIJEKCA C YKCYCHOH KHCJAOTOH CTAHOBHTCH GJH3KOH
K TOMYy, YTO AdeT H30BaJE€PHAHOBAsI KHCJAOTA.

ComnocTaB/ieEHe YKAas3aHHBIX (aKTOB HABOAMT HA MBEIC/Ab, YTO KOMIIEKCH C
Manoll 3MEKTPOABHKYIEH CHIOH cozepkaT HHMEPHWE MOJeKYJBI KHCAOT, KOTO-
PHE NPHCOENMHAIOTCA K HUTDPOTPYMNIE HEe pacmaaasfch, Hamp.:

CoHaNO, - (CzH,0,),.
*

3TH JMMEDHHE MOJEKYJb, NOBUANMOMY, Jerue o6pasyiorcs KHCAOTAMH HOD-
MaJbHOTO CTpoeHHs. [lpu pasBeTBAEHHBIX LENAX MOTYT BJAHSATb NPOCTPAHCTBEH-
HbIe sarpaxienns. Kak 3acraBiasieT AyMaTb BCe, YTO H3BECTHO O KapGOHOBHIX
KHCI0TaxX (Hamp., TO, 4HTO OHH B YHCTOM BHAE M GEH30AbHOM PACTBOpE NOYTH
HE NPOBOJAT TOKA, 4 € BOLOH HENAIOTCS JAOBOJABHO XOPOILIHMHE 3/]EKTPOJHTAMH),
B AuMepax (M, MOXET GBITh, COAEPXKAMX MX KOMIIEKCAX) aKTHBHOCTb BOJIO-
pona oucHb noHMKeHA. Bona, BepOsSTHO, ABJAAETCS KATAAM3aTOPOM, KOTODHIH
packanniBaeT JMMEpD Ha OTAEJbHHIE MOJEKYAb, a OHM, BO3MOMHO (€CJAH COCTaB
KOMILIEKCHOTO COeAHHEHHR OKaxeTcs nonpe:xaemy pasabim CiHNO; -+ 2C,H,0.),
NPUCOENHHAIOTCH K O00MM XKHCJA0POIAM HHTPOTPYNRBEL, DTOMY NpuU H30MACHA-
HOW ¥ HM30BaNE€PUAHOBOH KHCAOTAX MOLYT ONATh-TAKH MEWaTh NPOCTPAHCTBEH-
Hble 3arpaxaeHus.



