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GOTOMETPHYECKOE OINMPEAEJEHHE MUKPOKOJHYECTB
AJIOMHHHUSA CO CTHJIbBA3O U AJTBBEPOHOM

(ITpencrapiera HaYUHBIM CEMHHAPOM NHMHKO-TEX1i0JOTHUECKOTO (aKyanTera)

Crunbb6azo 11 anbbepoH M3BECTHBl B JHTEpaType Kak Handogee uyBCT-
BHTeJbHble (POTOMETpHYeCKHe PEeaAKTHRBI 11a aJIOMUHUIL

Cruap6a3o 1pelaokeH B KaueCTBe peakTHBA I KOJIOPHMETPHUECKOTO
onpegenenns amomuiust B 1950 roay Kysueuoseim, Kapanoeuu u Hpanku-
o [1]. Ilo paunbiM sTHX aBTOPOB, CO CTHABLGA30 MOXKHO OMPEJIENsITL OT
0,1 no 5,0 mke amoMuuus B 5 ma. Onpeledellio He MeWawT LeA0oUHble 1
MHOFHe ABYXBaJeHTHBIC MeTaJ . bl. Bausiine MCan M TPEXBaJICHTHOIO Keje-
3a ycTpansietcss ackopOHHOBOH KHCJIOTOH.

Arpunckas, Ilerpawens, Haszapeurxo wu ap. [2—5] onpegeasan co
criabbaszo 0,005% anomuuHg ¥ GoJiec B pasJuyHbiXx Matepnaiax. Onpejge-
JCHHE  aJIOMIHA  cO  CTUAbOA30  INPOBOAMUTCS  (DOTOKOAOPHMCTPHUECKH
13,0—7], nyTeM KoJopineTpHdeckoro THTpoBauus [1,7] u no cranzapTioi
KOJOpHMeTpHYecKoil wkagae [1,4].

Crunb6azo npejcTabisger coboil KopHYHEBble KPHCTAJIBL I HCIIOJAb3Y-
erca B Bude 0,01—0,08% -noro Boanoro pactBopa. Ontumadabusim pH npu
(DOTOKOJOPUMETPHPOBANNI MHOTHE aBTOPBl cuuTaloT 2,4 [4,6], Arpunckasn
[2] pexomeuayer uutepBaa pH 3,6--5,6, Myxuna [7]—5,2—54. Cgero-
(huabTp 3egenblil [6].

B03MOKHOCTH 1CHOAB30BaHHA aabfepoHa (AHXAOPCYAb(OTHMETHIOK-
CHOYKCOHAMKAPOOHOBAA KHCA0TA) JAJAS  (POTOMETPHUCCKOTO  OnpeeseHs
amovunuda Oeicin H3yueHbl Mycradunbiv, MateeeBniM 1 KallKoBCKOI
[8.9]. ITo 1aHHBIM 3THX aBTOPOB, YYBCTBHTEJALHOCTH peaKUHH — AJIOMMIIISA
c anbbepuom cocrasager 0,01 mxe B 1 ma. Oxpacka pactBopa obpasyio-
Hrerocsl Komiiekca nojunusietcst sakouy JiambGepra-bepa B mpelesax ot
0,5 10 20 smke B 10 ua, nurepsas pH 4,0-—35,8, MAKCUMYM CBETOIOT/IOULEHHSE
npu 530 mp, nauGoabuias ONTHYECKASs] TJIOTHOCTH JOCTHTAeTCA  4epes
15 mMunyT. MHTeHCHBHOCTL OKPACKH Ile H3MEHSIETCS B TedeHHe IBYX UACOR.
Memwator onpegenennio Fe', Cu-, Be, TilV, VIVUO;, o6pasywowmuc
¢ a1b0epoloM HHTEHCHBHO OKpallleHHble COeMHEHHS NPH TeX Ke 3HaAYeHHsIX
pH. Mematoniee jaelicTBHe TPeXBaJEeHTHOIO iKeJe3a YCTPAHSAETCH acKop6H-
HOBOH KHCI0TOH, Mewaiollee AeficTBHe MeiH — THOCYAb(paToM. Kaumkos-
ckast 1 Mycradun [9] onpeneasin 0,022% u Gosee ajdOMHUHIST B CTAgNX
npi pH 5,12 llseiirep 1 Pyznenko [10] xpomasyposom S ¢ aueraTHoil
OydepHoit cmecsio npu pH 5,37 ompemeasan 10 ~2— 10 — 49 amoMuuus
B osiose. Haxaraga Flocunopu [11] onpesensn B MarHHH c Xpomasypo-
JdoM S Menee 15 mxe amomunns B 25 ma npn pH 64+0,2 u 550 mp.
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Hamu ObliM npoBepeHbl U YTOYHEHBI PCKOMEHLOBAHHBIE B JUTepaType
yCcaoBHA (OTOMETPUPOBAHHMS C YKAa3aHHBIMH PeaKTHBAMH Ha pacTBOpax Co-
JH CEPHOKHCJOrO aJIOMHHHS M CAENAHLl MOMBITKH HCIOJAb30BATh CTHALGA30
1 anebepon s onpepenenuss 10~ 4— 10~ 5% anioMHHUS B OJIOBE BBHICO-
KOH UHCTOTHI.

Ilo mony4yeHHBIM AaHHBIM, YyBCTBUTENBHOCTD ONpefeseHus adloMHHHA
co cTuiab6aszo cocramasier 0,1 mke B 25 M4, UYBCTBHTENbHOCTb ONpeeseHHst
¢ ans6epoHoM — 0,4 mxe B 10 ma.

PactBop KOMILIEKCA AaJIOMHHHS €O CTHAbOA30 HMEeT MaxcHMaJjbHYH
ONTHYeCKY!0 muaoTHocTh npu pH 6,6 (puc. 1). B npucyTcTBHH aueTaTHOH

D

1,0 >

09

’

'3

07

06

05

oy

03 \
. -
'

02

’d

S

01
: N

¥ 5 € 7 8 9 pH

Puc. 1. 34aBUCHMOCTH ONTHYECKOH MNOTHO-
CTH CTHABGA30 M ero KOMIJIEKCA ¢ aJIMU-
nuem or pH pacrsopa: 1-— cruan6aso 1 ero
KOMILIEKC ¢ aJlOMHHHeM; 2-— cTHJIb0a3o.

3 — KOMIUIEKC CTHALOA30 ¢ aJIOMHHHEM.

Oydepuoit cMecu npu pH 6,6 MakCUMYM ONTHUECKOH IIJIOTHOCTH (HOTGMET-
pHpYeMOro pacTBopa jaocTHraetcs uyepe3 10 MHHYT H He M3MeHsieTCs B Te-
ueHHe 45 MUBYT. MakcuMyM cBeTonorsoinenus npu 508 mu. OnTuManbHas
KoHOeHTpauusa cTuab6aszo— 0,5 ma 0,05% -Horo BomHOTO pacTBopa Ha 25 ma
(hOTOMETPUDPYEMOro pacTBopa. BoificHenue BJAHSHUS NOCTOPOHHHX HOHOB
NOJATBEPAMJIO JUTEPATYPHBle AaHHBIE, '

g nocTpoenus KannGPOBOUHBIX rPpa(UKOB OblJa COCTaBAEHA CJAEAYIO-
Iast MeTo/nKa. B HeckonbKo MepHBIX K06 ¢MKOCTbIO 25 M. BHOCHTCH 110

8. 3akaz 5131, 113



5—10 ma auetaTnoit 6ydepuon cvecu ¢ pH 8,1, 0,2 ma consiHoit KHCAOTHE
(1:4), TpebyeMbiit o6beM cTaHaapTHOro pacrsopa amomuuus, 0,2 ma
5% -HOTO CBEXKEMPUIOTOBJAEHHOro pacTsopa ackopOHHOBOH KHCIOTH, 0,2 .1
25%-Horo ykcycHokucaoro natpus u 0,5 ma 0,05%-sHoro pactBopa CTHIb-
6azo. Cofep:kuMoe KOO JoMUBAETCS JO0 MeTKH aueraTHodl OydepHoil
cmecoio ¢ pH 8,1 u nepemeuwnBaercd. pH noAroToBaeHHoro k (QpoToMerpH-
POBAHHUIO pacTBopa mnoayyaercss pasHbiM 6,6. Hepes 10 MHHYT pacTBOp
poTokoaopumerpupyercs na OIK-H-57 B kioserax 50 mm 1npH 3ejeHOM
ceetouabTpe Ne 4 ¢ makcuMyMowm npomyckanus 508 mu. Pactsop cpaBhe-
HHSA COMEPXMHUT BCE PEaKTHUBBI 0e3 aJIOMHHUSA. YCTaHOBJEHO, YTO NPH COlep-
AKaHHM amoMunna Menee 0,1 mxe B 25 ma TpPAMOJIHHEHHOH 3aBUCHMOCTII
MeXKIYy ONTHYECKOH MJOTHOCTBIO H KOHLEeHTpallued He nabarogaercs. [lpu
cofepxauun attoMuans or 0,1 mxe g0 1,0 mke B 25 ma sakou JlamGepra-
Bepa coxpansgercs, HO HMeeT MeCTO I1JI0Xast BCCIPOHM3BOAMMOCTL. Anajo-
THYHBIA 3¢ derT HabawgaeTcst NpH IOCTPOCHUH KaJHGPOBOUYHBIX TrpaUKOB
no MeTOJHKAaM, 3aMMCTBOBAHHBIM U3 JuTepaTyphl- He nosyuywsoce cxous-
IIMXCs Pe3yabTaTOB W IIPH ONpeleJeHHH aJIOMHHHs B OJIOBE BHICOKOH uil-
CTOTHI T10CJE Pa3JioKeHHsd HaBeCKH ¢ TIPAKTHHECKH MOJHBIM  YIaJeHHEM
onoBa. [1o MeToaM KOMOPHMETPHYECKOTO THTPOBAHUA H KOJODHMETpHUE-
CKOWM 11KaJbl HAZEMKHBIX PE3YJAbTATOB NPH ONPEACMCHHH AeCATbLIX AOJACH K2
AJIOMHHHST TaKxKe MOJAYYEHO He OblIo.

HMceaenoBanue onTHYECKHX CBOHCTB KOoMILIeKca aJIOMHHHSA ¢ anbGepo-
IIOM 10Ka3aJ0, YTO MAKCHMYM CBeTOTNOrAOLUCHHUsT oTBevaeT 536 mp. ['pann-
Ilbl ONTHMaAbHOH KHCJAOTHOCTH XapakTepusylorcs npegeaamu pH 50—5.0
¢ MakcuMyMoMm npu 5,4 (puc. 2). MakcHMyM CNTHYECKO! MJAOTHOCTH ZOCTII-
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Puc. 2. 3aBncHUMOCTG . ONTHYECKOH  TNJOTHOCTH KOMIMJICKCA
adtomunua ¢ aanbeponom ot pH pacteopa.

—_

raeTes Uepe3 5 MUHYT W coXpaHsercs 11o4TH  0e3 U3MeHeHHH B TeueHlie
15 MunyT. 3aMeueHo, UTO NPH CTOAHHH NOATOTOBJAEHHBIX K (DOTOKOJOPHMET-
pPHPOBAHHIO PACTBOPOB B HHX NOABASIOTCS CHHUE aMOpdHbie YaCTHYKH,

Boauelit  pactBop anpbepona mpu  xpaHedun ie ycroiiuus. Yepea
|—2 ¢yTOK nocsie NMpUTOTOBJCHHS 11a IOBEPXHOCTH pPacTBOPA IOABIACTCS
MJICHKA H BBITAJaeT 0cajJokK.

Hus nocTpoeHus KaauOpoBoulbix TpaduKoB Oblla COCTABAEHA CICAYIO-
aan MeTojAHKa. B Konmyeckie KOAGOUKH eMKOCThIO 50 mM.4 BHOCHTCs auertar-
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Haa G6ydepHaa cMech ¢ pH 5,4 u3 pacuera, 4yroGbl OOUIHE 0OBEM KOJOpPH-
MeTpHpyeMoro pactsopa coctaBus 10 ma, TpeOyeMblii 06beM CTaH1apTHOTO
pacrBopa aJaioMuHHs, 0,2 ma 5%-HOTO CBEXENPUTOTOBJEHHOrO pPacTBOpa
ackopOuHOBOl KucJoTH H 0,3 ma 0,3%-HOro BoAHOrG pacTBOpa anbOepoHa.
Cojaepxudioe K0n60ueK B36aATHIBAETCS, BHIAEPXKHBACTCS B TeUeHHEe O MHHYT
u ¢ortokonopumerpupyerces Ha ®IK-H-57 ¢ senennM cBetopuabrpoM Ne 5
npu 538 mp B KioBetax 20 mm. PacTBop cpaBHeHHs MOXKeT cOAepXKaTb HAH
TOJIBKO HCMOJB30BAHHbIe peakTHBBl 6e3  aJIOMHHHS, MJIH DPEeaKTHBH C J0-
GaBkaMu 5—10 mkxe anromuHusA. Bo BTOpPOM cayuae JecATbie JLOJIH MKe aJjio-
MHHHS ONMPeAeJsIOTCA TOUHee, TaK KaK I3MEpEeHHEe ONTHYECKOH IJIOTHOCTH
MPOU3BOAHUTCS Ha OoJiee YyBCTBHUTE/IbHOM yuacTKe mkannl OIK-H-57

[Tpu noctpoeHuH xaauGPOBCUHBIX I'PuthUKOB JAJS KOJHYECTB AJIOMHHESA
ot 0,01 no 0,4 mxe B 10 ma npaMoaHHelHOH 3aBHCHMOCTH MeXY ONTHYE-
CKOHl IMJIOTHOCTBIO K KOHIleHTpauueit une wabmwogaercs. ast Konuuects
amiomuuus or 0,4 1o 2,0 mxke B 10 ma 3akon JlamGepra-bepa coxpansiercs.
[To npuuuHe HeYCTOHYMBOCTH PacTBOPOB KaJHOPOBOYHYIO KPUBYKO CJaEAYET
CTPOMTb OJHOBPEMEHHO ¢ ONpeAesNecHHEM aJIOMHHHS B HCCAELyeMOM Mare-
puadge. '

OnpoGopanHible HAMH B KauyecTBe 3KCTPAreHTOB KOMIJIEKCA aJIOMHHHS
¢ a/abbepoHOM GeH30J, XJOpo(OopM, UeTBIPEXXJOPHCTHIH Yyrjaepoi, OyTHJO-
BLIH CIIUPT, H30AMHUJOBHIH COUPT, 6YTHAALETAT, AUITHAOBHIH 3up H aleToH
He JaJU NOJOXKHUTENBHBIX pPe3yabTaTOB.

TounocTe onpegenedus aJlOMUHUsT ¢ aabbepoHOM NpOBepsaach Ha pa-
CTBOPAX COJIH CEPHOKHCJOTO aMIOMHHHA. HekoTopele AaHHBIe TPHBEALCHDL
B Taba. 1. '

‘ Tab6auna l
Ifposepka TouHOCTH (OTOKOJIOPUMETPHUECKOrO OTPEACACHUS ANIOMUHHMA C anLOEpPOHOM
Bsﬁ;{oz Al, Haiizeno Al a2 AGCOJIIOTHJEZIQOLUH@KH, Ogﬁ;g;ﬁ{lb;ﬂau
1,0 1,15 +0,15 15,0
2,0 1,82 —0,18 —9,0
2,0 1,76 / —0,24 12,0
2,0 2,27 ~+0,27 +13,5
0,50 0,39 -0,11 —22,0
2,00 1,20 —0,80 —40,0
2,00 2,60 --0,60 30,0

Ta6aunuma 2

PesyabraThl onpepelieHnii  aaoMuHus ¢ adabGepoHoM B o6pas-
e 0J0BA BbICOKOH 4YHCTOTBI

N Cpenuee 1;‘\6COJI. OTKJOH. |OTHOCHT.  OTK-

Ha“ﬂeﬂO Al, 3ila¥cHue, \ OT CpelHero [(aou. OT ‘cpenne-

i " l 3naueHus, Y8 |ro 3HaudeHus, %
0,80-10" 4 40,18-1074 29,0
0,34-10~% —0,28-107* —45,1
0,70-10~* 0,62:10 1| 40,08.104 +12.8
0,85-10 * +40,23-107* +37.0
0,75-10~* +0,13-1071 420,9
0,55.10~% —0,07-107* —11,2
0,35-107* —0,27-101 —43,5




HekoTopbie pe3y. bTaThl, MOJYUEHHbLIE HAMH NpH ONMpPeIeJEeHHH aJlOMH-
HHSl B OJIOBE BBICOKOH YHCTOTHI IIOCJE pas/oXKeHHs HABECKH C TNPaKTHYECKH
NOAHBIM yAadeHHeM 0J10Ba [12] 1 pacTBOPEHHs CYXOro OCTaTKa B alleTaTHOH
G6ygepuoit cmecn ¢ pH b, 4, npusenenn B 1ada. 2.

BoiBOAbI

1. TTpoBefeno cpapHHTeJbHOe H3yueHHe (POTOMeTPHUECKOrO Ompenese-
HHS CJIe[JOB AJIOMHHHS cO CTH/AbOAa30 M anbOepOHOM.

2. YcTaHOBJIEHO, YTO NMPH (POTOKOJOPHMETDHUECKOM ONpeleeHud Je-
CATBIX JOJed MKe aJIOMHHHS C peakKTHBOM CTH/Ab6A30 HaleXHBIX pesyJ/bra-
TOB He MOJy4yaeTcs.

3. PeakTtuB ajnb0GepoH MOXKer OBITH MCIONb30BaH s (POTOKOJIOPHUMET-
pudeckoro ompeaesendss 10 —*— 10~ 59 amoMuHHMA B 0J0Be BbICOKOMH
YHUCTOTH NPH YCJAOBHU OLHOBPEMEHHOIO NMOCTPOEHHS KaJuOpOBOYHOTO rpa-
duxka. Omubxa onpenenenus n0 --45%.
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