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[Tonu-9-sununxkap6ason (I1BK) ncnosbsyercss aasi mosydyeHds TenJo-
CTONKHX AM3JIEKTPHKOB [l], a B mociaenHue rofbl TakkKe J58 H3TOTOBJACHHS
CBETOYYBCTBUTE/IbNLIX 3JeKTpodororpaduueckux cnoes [2].

HsBectrno, uto nosnumepusauus 9-suHHiaKapOasona (9BK) wmoxer
6LITh OCymlecTBaeHa B GJOKe, pacTBopax, 3MYJAbCHAX H cycnensusx [3-5].
EcrecTBenHO, UTO pas/HyHbBle METOAbl MHHLHUPOBAHUS U pasjHuHbie YCJO-
BHS NpOBeAeHHs nosuMepusalnn 9BK npuBoAaT K mosyueHHIO MOJHMEPOB,
PAa3IMYHLIX NO MOJEKYJ/SpHO-BECOBOMY pacnpejeseHHI0 H C pas3Jd4HbIMH
CBOMCTBAMH. B CBSSH ¢ 3THM NpeNCTaBJAIO ONpele/eHHbIHl HHTepec Tpo-
13BECTH CPaBHHTEJbHYIO OUEHKY 3JeKTpoororpaduueckux cpoiicts [1BK,
MOJYUYEHHOr0 PasiHuHBIMH criocob6aMH, [IOCKOJbKY TakKue JaHHble OTCYT-
CTBYIOT B auteparype. Hamu ocymectsiaena nonnmepusanus 9BK passiuu-
HLIMH clloco0aMH B NMPHCYTCTBHH KaTaJM3aTOPOB pPAalHKAJBHOTO H MOHHOIO
THIA.

B pa6ore [6] ykaswiBasnoch, yto 9-BK nmonyuancst nuponnzom B Baky-
VMe NPOLYKTa@ NMPUCOEAMHEHHS BHHMJAETATa K Kap6a3oay ¢ BHIXOAOM He
Gonee 40%. Boaee TiiatenbHoe HccJe0BaHHE AaHHOTO NpolLeccd 0Kasaao,
qTo cunre3 9-BK nyume npoBoiHTb 6€3 BblAejeHHs H OYHCTKH MPOJYKTa
npucoennnenus. [Ipu stom 9-BK nmonyuaercss Gosee uuCTBIM M BLIXOA €r0
nosoimraercs go 809 .

B ra6a. | npexcraBnenbl aannble o nosnmepusaunn 9-BK B Graoke,
pacTBope M CYCNEH3HH B NMPUCYTCTBHM  JHHHTPHJAA a300HCH30MACSIHOM
kueaorel (JAK) u xaoproro ogosa. KoHBepcuss mouomMepa B MOJHMeEp ONpe-
JeA14Ch MO KOJHYeCTBY CBODOJAHOTO MOHOMEepa MeTOAO0M HPHCOeIHHEHHS
auerata pryTd [7], KOTOpBIl syuule BBOAHTH B BHAS €r0 pacTBOpa B Me-
TaHoqae [8].

Kak BHIHO M3 NpHBEJEHHBIX JaHHBIX, NodauMepusauna 9-BK B 6aoke
Il CYCTIEH3HH NpOTeKaeT C BLICOKHMH cKopocTsiMH. Cremesb TpeBpalleHUs
MOHOMEpA B NOJHMED OCOOCHHO OLICTPO YBeJHUHBAETCsi B HEpPBbIE ABa uyaca
peakuun u cocranager 90,75% wu 81,5% naas  GJ0UYHOH M CYyCHEeH3MOHHOM
MOJUMEpH3ald COOTBETCTBeHHO. B gasbHelilieM cTemeHb MpeBpalleHHsT
(B OsiOKC) HM3MEHFETCS] OueHb He3HauntTenbHo. O61ias CKOPOCTL peakuHi
BO3paCTaeT C YBEJHYECHHEM KOHILEHTpalHH HHHIHATOPA B HCXOAHOH peax-
LUIIOHHOH CMECH.

[To mepe mpoTekanua NOJMMepH3ALHH XapaKTEPHCTHUECKASA BSI3KOCTD
ocTaeTcsi NOCTOSIHHOK. Ilonu:KeHHe BA3KOCTH HAGJI0MAETCA MPH YBEJHUEHHH
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KoJguyecTsa HHHIHaATOpa, YTO COrJaacyercsda C Teopneﬁ paﬂHKaﬂbHOﬁ noJaHu-

MEeEpH3auHuH.
P i Ta6auua !

Mosumepusanus 9eunuakap6aszona

Dae orpadu-
¥Ycnosus noauMepuzaumnu ﬂq:c?p?ébggo;x%rg)a
Xapakre-
PHCTH-
KOJ-BO TeMnepa- KOHBGQI{:' yeckas | HOTEHHH-| POTOUYBCT-
pacTBOpH- KaTalu- npoilo::;(. typa no- | % BAI3KOCTD, | all 3apsiA~] BHTENb-
Telb 3atopa, peiimlllu "| AHMEpH- MA[Z | KH, BOAb- | yaery 104
% BeC. 3anuy, °C THE IOKC - COK.
MnuonaTtop -— AvHATPUA a306MCH30MacASHOH KHCAOTH
— 0,5 120 100 90,75 29.5
» 240 ” 91,60 30,0
) 360 » 92,35 30.0 3 .
. 480 . 93,50 | 30,0 | 400450 | 3,5+5,0
1,0 120 » 91,60 23,3
» 360 ” 94,0 23,0
Toayon* 0,8 10 100 . 63,5 10,0
5 vO -
g 20 g .0 | 10 400-450 |  4:5.5
» 40 . 80,25 10,0
» 60 » 80,25 13,0
BonHokpax- 0,5 120 98 81,5 73,0
MaabHas \ 240 " 85,0 75,0 | 400-450 3+5,6
cycnensus
» 360 » 88,7 75,0
Karanusarop — xa10pHoe 01080
Benaoa** 0,05 1,0 25 43,0 10,5
» 3,0 . 73,0 17,0
» 5,0 ” 85,0 18,5
» 10,0 ” 90,0 21,5
450-500 | 4,0+5,0
Hduxnop- 0,025 1,0 25 89,0 28,0
sTan** .
» 3,0 . 93,0 28.5
» 5,0 » 98,0 29,0
» 10,0 » 100,0 29,0

[Tpumevanue: *— KonuenTpanus MoHOoMepa — 1,25 woab|a.
** — KOHUeHTpauus MoHoMepa — 0,088 0.16/a.

Ilpn nonnmepusauun 9-BK B pacrsope tonyona ¢ JAK xkousepcuio
ONpeAe/IsliH nyTeM 0T60pa Npo6 yepes onpe/eeHHbE IPOMEKYTKH BpeMEHH.
O cKopocTH peakUWH CYIWIH NO HPeBpalieHHIO MOHOMEpa B NOJTUMEp BO
Bpemend. Kak BHAHO M3 MpHBeNEHHBIX NaHHBIX, KOHBEPCHS PACTET 10 ofpe-
RENeHHOH ONTHMAJbHOJ BeJHUYHHb. XapaKTepHCTHYECKAasi BA3KOCTB npu
9TOM TaK Xe He H3aMmeHserTcd. CpaBHeHHe XapaKTepUCTHYECKOH BSI3KOCTH
[IBK rnokaseiBaer, 4to BsiskocTb momuMepa, NMOJYYEHHOTO B TOJMyOJIe, 3HA-
UHTETbHO HUXe, ueM Bsi3kocTe [IBK, mosnyuerHoro B 6s0ke u cycmeHsiu.
IMo-sugumMoMy, npu noaumepusaunun 9BK B TOJYyoJie GONBIIYIO POJIb UTPAET
PacTBOPHTENb B 0OpbIBe MAKpPOMOJIEKY/SPHOH LEMH.
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[MoruMepusauus 9BK npoBoxnaack B pactsope GeH30/a H AMXJI0pP3TaHa
(J1X3) npu 25° B NPHCYTCTBHH XJOPHOro 0oJioBa. Katanusatop Hemoab3o-
Bajca B BHJe pactBopa ero B Gensosne u J1XO. OmnpeseseHne KCHBEPCHH
MOHOMEpa B IMOJHMMEp OCYIIECTBJAANOCH AHANUTHUECKHM CIOCCOOM C ale-
TATOM PTYTH M BECOBEIM METOAOM MO BHIXOAY mojuMepa. Paszmnua mexny
napaJj/elbHBIMH OnpefeneHusiMH He npesbiiana 1%.

Kax BHAHO K3 NpUBEACHHBIX NAHHBIX, B NPHCYTCTBHH XJOPHOTO 0J0BA
3a OTHOCHTEJBHO KODOTKOE BPEMSI yAaeTcsl IOJYUHTb NOJMMEpP C BBICOKHM
BuxoaoM (85-90%), npuuem, tpebyercssi MeHblle TENJAOBOH 3SHEPIHH 114
HHHIIHUPOBAHHUA NpPOLECca MO CPaBHEHHIO C MOJHMePH3alHed pajuKaibHOro
tana. M3 9THX LaHHBIX Taxk)Ke BHJAHO, YTO B CPABHHMBIX YCJOBHAX KOHBEp-
cug 9BK B JIXD ghiue, yeM B GeHszone. [lo-BuaumMomy, 310 cB3auo ¢ 00/b-
ieii combBaTHpyOlLel cnocobrocThio XD no cpaBHenHio ¢ Gensomsom. asi
cTHpoJia, HaimpuMmep, HaOJaiojfaeTcst aHasJoruunas sasucmocth [9]. Hame-
peHHs XapakKTePHCTHUECKOH BSI3KOCTH MNMOKaszaay, 4to oHa Bwie y [NBK,
nojayueHsoro B JX3.

Hamy pesyabTaThl noarBepxjaT ganusle Capaxenra [10], kotopbiil
JaJ OLEHKY pPACTBOPHUTEJEHN N0 OTHOLIEHHIO K MOJEKYyJAPHbIM BecaM NOJH-
mepoB 9BK, mosmyuennwix ¢ apupatoM ¢ropucroro 6opa ([IAXD > 6ensonj.

Wsmepenns saextporpadmnueckux cpoiicte IIBK nokasaau, uro moau-
Mepbl UMeloT moTeHunan 3apsanka  (400-450 BoabT) u (HOTOUYBCTBHTENb-
Hoctb (3—5,0- 10— ¢ amwke. cex). Obpawmaer Ha cefs BHHMaHWe TOT Gaxr,
YTO 3TH CBOHCTBA He 3aBUCAT OT MOJEKYJsiPHOrO Beca MoJuMepa.

Pentrenorpammnl IIBK, cusrtble na YPC-50 nokasasnu, 4ro meauMepbt
HMEIOT NPEMMYLIECTBEHHO aMophHYyI0 CTPYKTYpPy C OYeHb He3HauduTeJbHOH
CTEeHbI0 KPUCTAMJHYHOCTH.

MK-crnekTpnl MOIJIOIIEHHsI, CHATbe Ha cnekrpodoromerpe HMKC-14,
B uHTepBate 680—4850 cm ~ ! noxkaszaau, 4TO Xapakrep NOJOC MOIVIOUIEHHSA
HOJIy4eHHBIX TOJUMEPOB OIHHAKOB.

JKcnepHMeHTAldbHAA YACTh

Cunrtes 9BK. B tpexropayio koi1by ¢ MeWaNKoH u TEPMOMETPOM
sarpyxator 100 2 xap6asona, 40 ms aunetroHa u 82,5 ma BHHMJAHETATA.
Kon6y momewanr B Kpuocrar, oxjaaxpailor po 20—18° umxke nvyaa, Ao-
0aBAAIOT D 2 €IKOro KaJHu H 3aTeM BHJIEDIKMBAIOT MPH TOH 2Ke TeMmnepartype
25—30 munyr. Ilo OKOHUAHMM peAKIMH KATATH3ATODP OT(QHJIBTPOBLIBAIOT,
3 (uJbTpPaTa OTFOHSIOT AalEeTOH, OCTATOK TMEQEerOHsIIOT B BaKyyMe IpH
180—190°/3-5 mm. MoHOMep OTTOHsieTCs1 B BHJe OeClBeTHOH MNpO3pauHoOi
KHIKOCTH, GBICTPO KpHCTaaau3ywoulelics B Oesoe TBeploe BellecTBO. Bbi-
xox paeen 85-90 2 (75-80% ot Teopernyeckoro).

OuucTKy MOHOMepa MPOU3BOAST KPHCTAMIH3AMed U3 3TAHOMIA M H-TeK-
cana. 9-BK umeer 1. na. 64-65°C ¢ conep:kaHueM OCHOBHOTO BelLeCTBa
99,8-99,9%, onpeneseHHbBIM METOJAMH THAPOJOTHYECKOTO OKCHMHPOBAHHS
[11] u npucoenunenus auerata pty™d [12].

[Toanumepuszanusg 9BK B wmacce Tloaumepuzaumio 9BK
NPOBOAMJAN B CTEK/JISHHBIX aMOyJaax e€MKocTbio 15 ma, xoTOopnle mocje 3a-
rpy3ku TpeGyeMoro KoaudectBa MoHomepa w wHHnupartopa ([LAK), mByx-
KPaTHOFO BAaKYYMHPOBAaHHUS M TPOJAYBKH a30TOM 3anamBaiu B aTmocdepe
asora.

[Toaumepusanuss 9 BK B pactsope. Ilonnmepuszauno 9 BK
NMPOBOAUIH B pacTBope GeH3oaa M JHXJopITaHa. XJOpHOE OJOBO NpelBa-
PHTEJIbHO NMEPEroHsiJIH W HCIOJAb30BaJd B BUJEe pacTBopa ero B OeH3oje H
AX2 (0,8%-ublit pacTBop).

Kon6a ¢ peakuuoHHO#l cMecbio Oblia CHa0KeHa XJOpPKa/jabUHeBbIMH
Tpybkamu. [losyueHHble TOJMMMeEpHl BBHIAENSJIH OCaXkKJACHHEM 3TAaHOJ0M,
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0Cajf0K OT(QUJbTPOBBLIBAJIH, NPOMBIBAJH CIHPTOM, CYLUIHJIH H ONpeAeNsiH
BLIXOJ MOJHMepa.

[lonumepusauua 9BK B cycmeusuun  Ilonumepusauuio
NPOBOJH/IM B BOAHO-KpaxmasbHO#i cycmensun B npucyrersau JAK. Coot-
HolueHHe BOAHOM M MoHOMepHOo# ¢das 20: 1. MuuuuaTop BBOAUAM B BHIE
ero pactBopa B stanose (1Y% pacrBop). IloayueHHble rpaHVJbI OTHHJBT-
POBbIBAJIM, NPOMBIBAJH ropsueidl Bogoit u cywuan mnpu  S50° (740 mm).
3arem pacteopsaad B JIXD u ocaxpaanu paBHBIM 00beMOM 3TaHOJA, OCaA-
JIOK TMepPEeHOCHJIH Ha (UALTPBI, MPOMBIBAJH CIIMPTOM, CYLIHJIH 1O IOCTOSH-
HOI'O Beca U ONpelensd BbIXOJ HoJHUMepa.

Buckosumerpudeckue H3MepeHHs] NMPOBOJAHJIM B BHcKozumerpe Yo6ed-
Joae B pactBope GeHsosaa mpu 25°

Temmepatypy I/JaB/J€HHS TOJHMEPOB ONpefensd B Kamuauaspe, Ajis
. BCcex MOJHMEepPOB OHa cocTaBaser Beauuuny 230-250°.

Jlnst uaMepeHus 3JeKTpPOdOTOrpadHyecKHX CBOHCTB HCMOJAL30OBAIH H3-
sBecTHHil metonx [13].

IlneHkn NOMMBHHHAKAPOA30Ja HA METANNHYECKOH TOIJIOXKKE TOTO-
BUJIKCh MetofoM moauBa u3 10%-moro p-pa OeH3osa HMJH JHUXJ0Op3TaHa.

Briroabi

1. PaspaGotan npoctofi ¥ HAOCTYDHBI cmocol nosaydeHus: 9-BHHHUJ-
Kap6a3oja ¢ BBICOKHM BBIXOJOM IHPOJIH30M 9-(a-aleTOKCHITHJ)-Kapba-
30J1a B BaKyyMe.

2. Mayuena mnoaummepusauus 9-puHusakapbasona B OJ0Ke, pacTBope
H CYCHEH3HMH B TPUCYTCTBHH [IHHHTPH/IA a300HCH3OMACJAHOH KHCJIOTHI H
XJIOPHOTO 0QJI0Ba.

3. Onpegenensl saekTpodororpad@uueckHe XapaKTEPHCTHKH MOJH-9-BH-
HUJAKapOa30/0B H MOKA3aHO, UTO OHH He 3aBHCAT OT CHNOCOOOB IMOJHMEpH-
3aUH MOHOMepa.
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