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([IpeacTaBaeHa HAaYUHBIM CEMHHAPOM Kaepbl (PU3HYECKOH XMMHH)

B cBsi3H ¢ pa3BUTHEM HOBBIX OTpac/eil TEXHUKH 3a NOCJEIHEEe BpeMs
neofbYaiHo BO3poCaa poJdb CBepXUHCTLX Marepuanos [1]. B recnedmei
CBSI3H C 3ajayeil NMoJiyueHHss U HCCJAEN0BAHHUA MaTepHaJOB BbICOKOH UYHCTO-
Tl CTOMT 3ajadya paspabOTKH JOCTATOYHO UYBCTBHTEJIbHBIX, TOUHLIX H Obl-
CTPbIX METOJOB MX aHa/aH3a.

Jas aHajin3a MaTepHa/oB BLICOKOH YHCTOTHl IHIHPOKOE I[pPHUMEHEHHe
HAXOJAT MHCTPYMEHTaJbHble MerolAbl anaausa. OJHuM u3 HauOoaee nep-
CNIEKTHBHBIX METOJOB WHCTPYMEHTAJbHOTO aHaJaH3a ABJSETCA aMaJjbramias
noasporpadus ¢ Hakomaenuem [2], oGuaanaiouias ropasjio 0oJiee BbICOKOH
UyBCTBUTEILHOCTBIO, YeM KJaccHyeckas IoJsporpagus.

CylLHOCTL, MEeToJa aMajblaMHOH nossiporpa@uu c HaKOIJIeHHeM 3a-
KJAKYaeTcss B TOM, UTO NYTEM 3JIEKTPOJH3a B TEUEHHE HEKOTOPOro BPEMeEHH
IPOU3BOIMTCS] KOHLEHTPHPOBAHHE ONpeJesieMOro Meral/a Ha CTalldoHap-
HOM DTYTHOM 3J€KTPOJE B BHJAE aMaJbrambl.

3areM NpH JHMHEHHO M3MEHSIOUEMCs NOTeHUHAaAe PErHCTPUPYETCH KpH-
Bag aHOAHOTO PACTBOPEHHS; MOJAYUAIOUIMHACH NMPH 3TOM NHK TOKA Xapakre-
pPHU3YET CBOMM TI0JIOKEHHeM TPHPOJY MeTasd, a BbICOTOH—KOHIEHTPALHIO.

Hapsiay ¢ orpoMHBIM NPEHMYILECTBOM [0 CPAaBHEHHIO C KJaCCHYECKOH
noasiporpagueis — snauuteabHo (Ha 3—4 nopsiaika) 6GoablIed YyBCTBHTENb-
HOCTBIO aMaJgbraMhas moasporpacdus o6JafaeT M HEKOTOPLIMH HEJOoCTAaT-
kamMi. OZHVM H3 IMaBHBIX HEJOCTATKOB aMaJjibraMHoil noasiporpaduu siBJs-
eTcsl ee IOBOJIbHO HHM3Kas paspeuiamonias cnoco0HOCTb, YTO MNPENsTCTBYET
OJHOBPEMEHHOMY OIIpeje/eHHI0 60JbUIOro KOJHYECTBa 3JEMEHTOB.

Paspeuraiolyio cnocobHoCTb nogsporpaduu MOMKHO ONPEReIHTh KakK
BEJMUHHY, OODATHYIO ILHDHHE [OJMYNHMKA B BOJbTAaX.

Hau6oaee BLICOKOI pas3pemarmilesi ciioco0HOCTbIO 00/afaeT B HACTOA-
lijee BPEeMs 3HAYUTE/BHO YCTYMAawlas Mo YYBCTBHTENLHOCTH aMajblaMHOI
noasiporpaduu mepemMeHHOTOUHAsA NoJsAporpadusa, B KOTOPOH MNOJAPOrpam-
Mbl NpeaCcTaBasiioT COOOH LOBOJIBHO Y3KHE TUKH.

Takum o6pasom, HapaAAy C 3ajayed MOBLIMEHUS YYBCTBHTEJIBHOCTH BO3-
HHUKAeT He MeHee BaKHas 3ajavya-— 3a/aya NMOBLILIEHNs paspeliaollefi cno-
‘cobHoCTH MeToja amaabramHol mnoasporpaduu. [as 3Toil  uUeaH HAMH
pnepBble OblI CKOHCTPYHPOBAH MNOJAPOrpag BLICOKOHA paspelamoilen cno-
cOOHOCTH sl aMaJjblaMHOH NOJSpOTrpadHHu.

B ocHOBe KOHCTPYKIMH JI€XKHT HJes aBTOMATHYECKOH OCTAHOBKH W3-
MeHEeHHs] MOTeHIHaJga Ha s4yedKe NpPH AOCTHXKEHUH MAaKCUMyma (MJIH MHHH-
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MyMa) TOKa Ha BOJIbT-AMIIEPHON KpPUBO# (MAH ee NpoOH3BOAHOI). KoHCT-
pPYKuusg JaHHOro noJsporpada orauyaetcs oOT OObIYHBIX - HAJTHUHEM Clie-
[HaJbHOrO PAJAHOTEXHHUECCKOTO OJOKA-«IPHCTABKHS.

Ha puc. 1 npupeaena cxema NpHCTaBKH, pa3paGoTaHHOR A OCIH.-
Jaorpaduueckoro nodasporpada OIl-1 (wau OI1-2).
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Puc. . Cxema npucraBxH K oclusorpadHiecKoMy No-
asporpady OCIT-1 wau OI1-2.

ITpucTaska aBTOMATHUECKH B MOMEHT JIOCTHYKEHHsl MakcHMyma (Had
MHHHMYMa) TOKa Ha BOJBT-aMIEPHOH KPHUBOH (HJH ee NPOU3BONHOH) Bbi-
KJIOUaeT Ha 3a/lalioe BpeMsi (3TO BPEMSI ONPEAeSIeTCs] MOCTOSAHHON BpemMe-
HH uenu R;C,) nanpsenue, 3apspKaiolilee KOHACHCATOP TreHeparopa Jii-
HEIHO MEHSIIOLIETOCT HAMPSIMKEHHUs.

B pesyabTaTte naMeHelue HANPSKEHUs Ha sdelke npeKpaliaeTcs, u no-
TeHIHAd 3JEKTPOJa OCTAeTCd B TEUCHHUE 3aZaHHOTO BPEMEHH TOCTOSIHHBIM.

TakuM o6pa3oM, mocse JOCTHIKEHHSI NIHKA pAacTBOPEHHE MeTasja o
aMmanbraMpl NPOHCXOJHT MNPH NOCTOSHHOM HoTeHluamse. Uepes nekoropoe
BpeMsl TOK NMajaeT NPaKTHUECKH A0 HYJH BCAEACTBHE NOUYTH NOJHOTO Pact-
BOPEHHsT METajl/1a U3 O4eHb MaJoro ofbeMa PTYTHOrO 3JeKkTpojaa') (sto
COCTaBJIACT CYLIECTBEHHYIO OCOGEHHOCTH aMaJblaMHON Hogasiporpaduu).
[Tyrem octanoBKH H3MEHEHMs MOTEHUHANd YA4€TCA YCTPAHHTL HHCXOMS-
1iy10, JUGBEOYSHOHHYIO BeTBL NOJSPOrpaMMel U COXPAaHHTh CBOGONHON 3aHMN-
MaemMylo €il 00/1aCTb NOTEHUHANOB, Te MOKET MOMECTHTLCS MUK elle OZHO-
ro 3J1eMeHTa,

JTro 3HAUHTEJBHO YBEJHUYHBAET pPas3pelliaioilyld CNoCOOHOCTb MeTod
amaJbraMHOH mosisiporpaui W JAeJIaeT ee paBHOil (Hau ma)ke GosbLIei:)
paspemalolled CrnocoGHOCTH NEPEMEHHOTOUHON moasiporpaduu npu necpan-
HeHHO GoJiee mpocroii annapatype. Boicokass paspemaiomnias cnoco6HOCTb
II03BO/IAICT OJAHOBPEMEHHO ONpeaensTb Gobluoe uuc0 npuMeceii. Jlas npo-
BEDKH NPHCTABKH M YCTAHOBJEHHS €€ Paspeillaioilied ¢nocoBHOCTd Mbl Bbi-
Gpasu snementnl Cd u Tl, koropere Ha Qone 0,1 N (NH,), SO, naor nuxu
UPH NOTEHUMAJJAAX, paBHHX cooTrBeTcTBeHHO — 0,54 6 u— 0,47 @ H ¢. K. ».

ITpn cosmectnom npucyrersun Cd u T1  MX NMHKM NpakTHYECKH MOJ-
HOCTBIO CAUBAKWTCS ApYyr ¢ ApyroM (puc. 2, 1 u 3) (pasHOCTb NOTEHLHAJOB

') B cayuae KatoameIX TTHKOB TOK NajaeT 3a cueT pacnpocTpanenHss Qpoxta nuddyami
B rayGb pactBopa. IloaTomy NMPHCTABKY MOMKHO NPHMEHSITH H TIDH CHEMKE KaTOTHBIX HOJ:I-
porpamm.
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nukoB 0,07 8) ¥ 3aMepHTb O OTAEJIBHOCTH UX BLICOTY HEBO3MOKHO (CJe/0-
BATeJbHO, HEBO3MOXKHO H ONpeJeNUuTb X KOHUeHTpalHu). [Ipu creMke Tex
JKe TUKOB C NpPHCTABKOH OHH MOJHOCTBIO pa3jedasIoTcs, o6pasys Ha noasipo-
rpamMMe COBEpUIEHHO OTJeJIbHbie

IHKH  (puc. 2, 2), AJIsA KOTOpPbIX

JIETKO MOXKHO 3aMepPHTb BBICOTY H i
onpeaeuTb KOHLeHTpauuio. Ta- N
KAM 06pasoM, NPUCTABKA I0O3BO- 3 /\_./l/\

JsieT TOJHOCTBIO Pa3ie/HTh MHKH, &/’7/ 7

PAa3HOCTb MOTEHLHAJ0B MeXAy KO- ot y. ,
TOPBIMH JpocTHraer Jjuib 70 mua- | f3] =
JAUBOJIBT. Nt /’

DM

B TtaGa. 1 npuBejieHa MIHPH- P
1A TOJYNHKOB TaMIus W KaiMHs, [
nosydernsix Ha ¢one 0,1 N (NH,),
SO, 6e3 npUCTaBKH H C NMPUCTAB-

e 3
KOfi M COOTBETCTBYIOLULAsl paspe- /
mapolas crocoOHOCTD.
J % -
s cpaBHeHHS B TpeTbel rpa 2 /7 'L
the mpHBeIdeHbi JaHHbIE 1O LIHPHHE A | —
NOJYIMKOB M paspeluapllel cro-
COGHOCTH  JIs  MepeMeHHOTOUHOMH
noansporpapuu. Ulupuna noayni-
KOB JIJisl ITePeMEHHOTOYHOM THOJspO- Puc. 2. TIMku Kanmus u Taﬂ(ﬂﬂﬂ npu
14 COBMeCTHOM IIPUCYTCTBHH yCJa0BUA
rpagpuu 4y MY-
‘p 4)3_ MOACYHTaHA IO (GopMmy ca. taba. 1): 1, 3 — 6e3s  npuUCTaBKH,
e [3]: 2 — ¢ TIPHCTABKOH.
0,088
a= —""2=-sgo0asm,
A
rJe @ -— WHpHHa MOJMYNHKAa B BOJbTAX, Z — YHC/IO 3JEKTPOHOB, Y4acTBYIO-
HIMX B 2JeKTPOAHOM npoliecce, koTopoe pasio aaa T1+ n Cd** coctBer-

creedHo 1 u 2.
Ta6auna 1

Ees npuctarku . MPHCTaBKOH ITepeMeHHOTOUHAS
paspela- paspetlla- pasperuia-
Ycnosus DaeMeHT | yypuna | omas | WwHpMEa | lowas | WHpHHA | omas
I JIynKKa) Crocob- |modymukal cnocof- | noaynuka cnocod-
HOCTD HOCTh HOCTb
. l
0 Tl 0,250 4 0,075 13,5 | 0,088 11,5
<P8JI*“" ) 8,
Ton=0o MUH, ) q
W A s e cd 0,150 7,7 0,04 25 0,044 22
Feanaa =104 ca.

M3 taba. 1 Bujano, 4TO paspeuianiias crocofHOCTh  nojsporpada
C IPHCTAaBKOM HECKOJBKO BBILIE paspeliatolleil cmocoOHOCTH MepeMeHHOTOU-
HOH mogasporpaduy, KOTOpas CYUHTAETCss B HacTosllee BpeMsi CaMoil BBI-
COKOIL,

[Toasiporpad ¢ npucraBkoii Obl NpUMeHeN At onpejeeHHs C¢yDbMbl
B 0JIOEE BBICOKOH uncTOoThl. Onpenesnenne CypbMbl ITIpH IOMOIIH OOBIYHOTO
noasiporpada satpyaneno teM, uro Ha ¢oue 0,5 N HCI cypsma jpaer nux,
NpaKTHYECKH TMOJHOCTbIO CAHBAIOUWIMICSA ¢ KPHBOH aHOAHOTO DacTBOPEHHS
prytu (puc. 3, 1, 3), H mMO3TOMY B 3THX YCJIOBHJAX HEBO3MOKIO 3aMepHThL
BLICOTY [IHKa CYPbMBI.

[Tpii cvemke Ha moasporpade ¢ NPHUCTABKON MHK CYPbMbl IPAKTHHCCKA
I0JIHGCTBIO OT/IEJSIeTCST OT KPHBOH PACTBOPEHHS PTYTH H MOMKET OBITh JICTKO
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s3amepen (puc. 3, 2, 4), Npu HCC/Ie0BAHHH YCTAHOBJEHA MNPONOPUHOHAb-
HOCTb BBICOTHI NIHKa KOHUEHTPALUMU CYpPBMBI B PAcCTBOPE # TaKHM 0Opasom

N\

Puc. 3, Tlukk cypompl Ha done
0,5 N HCl: 1, 3— ©6e3 1npHCTaBKH,
2, 4 — ¢ npucraskoil,

1I0Ka3aHa BO3MOXKHOCTb [pHMEHeHUs noasporpada ¢ MpHCTABKOW 145
onpefeNeHHss CYPbMbBl B OJIOBE BBICOKOH YHCTOTHI,

BoiBo b

. PaspaGoTan M CKOHCTPYHDPOBAH NOJMporpad BbLICOKOH paspeliaio-
HICH ¢nocoGHOCTH amafdbraMuoil noasporpacdun Ha 6ase ocuuanorpadi-
geckux noasporpadon OIT-1 u OIT-2.

2. Ha npumepe Ta//Hf M KaAMH$ NOKA34HA BLICOKAs paspeliaponias
cMocoGHOCTh HOBOFO Npubopa.

3. Tlokasana BO3MOXKHOCTb NpPUMCHEHHs noasiporpada Ia8 Onpeae.-
sl CYPbMbI B 0J1I0B€ BBLICOKOH UHCTOTHI.
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