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ViccnenoBanusi mpoiecca BhIMapUBAHHS pacTBOpa €IKOrO HaTpa ¢ mps-
MbIM 3JIeKTPHYECKHM HarpeBoM [l] mokasanu, yto Haunbosee enecooGpasHo
C 5KOHOMHYECKOH TOYKH 3PEHHS IIPUMEHEHHe BhIapHbIX alnapaToB 3JeKTPO-
HOTO THIA HA TPETbeH CTaJUM NpOoLecca BbINAPUBAHUS, T. €. IPH BbIIapUBa-
HHU PACTBOPOB KayCTHUECKOH conbl KoHlenTpauueil ot 42% NaOH wu Bbimie.
PesyabraThl KOpPO3HOHHBIX HCIBITAHHI 3J€KTPOAOB U3 PA3/IMUHBIX MaTepua-
0B [2] TmO3BOIMAM PEKOMEHJIOBATh AJsi KOHCTPYHPOBAHMS  3JIEKTPOSHBIX
BbITIAPHBIX aNNapaTtoB B KauecTBe 3JEKTPOLOB 3JeKTPOAHBINA yroib. B man-
HOM COOOIIeHHH NPHUBEICHBI pe3y/bTaTbl HCC/AENOBAHHA YAEJbLHOTO I'paHUU-
HOTO CONPOTHUBJIEHHS YTOJbHBIX SJeKTPOJOB B pacTBOPAX eJKOr0 HaTpa
KoHueHTpanuei 45, 50, 55, 60, 65, 70, 75, 80% (MacCOBBIX) NPHU pa3JHUHBIX
TeMrepaTtypax H NJOTHOCTSX BJIEKTPHYECKOr0 TOKa.

MccnenoBanust yaeJbHbIX TPAHUYHBIX CONPOTHUBJEHHH NIPOBOAUJUCH TO
METO/IMKe, ONUCAHHOU paHee [3], B U3MepUTE/IbHOH siuefike u3 ¢ropomia-
cTa-4 ¢ IJIOCKOMAapaJs/esbHbIMH 3JeKTPOAaMHd U3 Yy ¢ paboueii moBepx-
HOCTbI0 4 cM? U pacCTOSTHUEM MeXAY 3JeKTpojaMu 54 ma.

[TonyueHHble yCpelHEHHbIE 3HAUEHHS Y/IeJbHBIX I'PAHUYHBIX CONPOTHBJIE-
HHHl B CHCTeMe YTOJbHBIH 3MeKTPOJ — PacTBOP €AKOro HAaTpa — YroJbHBIH
3/JeKTPOJ MPHU Pa3IUYHBIX KOHLUEHTPAlUIX U TeMIepaType pacTBopa, MJIOTHO-
CTH 3JIeKTPHYECKOI'0 TOKa NpuBeleHbl B Taba. 1.

PesysbTaThl HccIe0BaHUS MOKa3a/JHd, YTO 3HAUEHHS YIeJbHBIX TPAHHUY-
HBIX CONPOTHBJ/IEHHH /51 YTOJbHBIX 3JI€KTPOJOB HHUXKe TAKOBHIX AJs rpaduro-
BbIX 3JIEKTPOJOB IPH PAaBHBIX 3HAUEHHUAX KOHLEHTPALWUH M TeMIepaTyphl pa-
CTBOpA M TJOTHOCTH 3JEKTPHYECKOTo TOKa, IOJyYeHHbIX paHee [3], Kpome
TOTO, 3aMEYEHO, 470 yJeJbHOe I'PaHHUHOE CONPOTHBJEHHE «()a30BOTO» 3JeK-
TPOJa HECKOJBbKO BBIUIE YAEJbHOTO I'PaHUYHOTO CONPOTHBJIEHUS HYJIEBOrO»
3JEKTpOJA.

YBeJuyeHHe yAeJbHOTO TPAHHYHOTO CONPOTUBJCHHS AN TPaHTOBBIX
3JEKTPOJOB MOXXHO OOBACHHTL OOJBIIOH KOPPO3HOHHOH YCTOHYHUBOCTBHIO
yIJis B YCJIOBHSAX NPAMOTO 3JeKTPUYECKOrO0 HarpeBa B PAacTBOPAaX €IKOTO
HaTpa, NOCKOJAbKY TPa(dUTOBLEIE 3JeKTPOALI YaCTHYHO PA3pylUalOTCs B pPe3y.b-
TaTe BEPOSITHOIO 3J1E€KTPOJIM3HOTO OKHUCJ/ICHUS YyIJIepOAa H NPOMUTOYHBIX CMOJI,
YBEJIHYHBAIOLIEr O 3JEKTPUYECKOe CONPOTHBJ/IEHHE TMOTPAHUYHOIO CJIOSL MPO-
AYKTaMy OKHCJAEHHS, IpUYeM Ha «(Da3oBOM» 3JIEKTPOLE NPOLECC 3JEKTPOJH3-
HOTr'0 OKHCJIEHHS IPOTEKaeT UHTEHCUBHEeE.

YBenuueHHe KOHLEHTPAIMH PacTBOpa €IKOTO HATpa MPHUBOAMT K HEpab-
HOMEPHOMY POCTY YAEJbHOTO TPAHHYHOrO CONPOTHBJIEHUA. Tak, mpu yBenau-
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Ta6bnuma 1

Y ienbHoe rpaHHYHOe CONPOTHBIEHHE B OM:CM2
ISt YFOJBHBIX 3JIeKTPONOB IPU KOHLEHTPAInY PacTBOPa

Ne TeMmnepary- H”TOOT::CTI’ €]1IKOro HaTpa (MaccoBble IIPOLEHTHI)
11118 pa, °C a/cywé

45 | 50 | 55 | 60 | 65 | 70 | 75 80
1 2 3 4 5 6 7 8 9 10 11
1 90 1,25 0,64 | — — | - — -] - | —
2 1,87 0,54 | — — | - — — — —
3 2,50 0,48} — | — | — | — - | — | =
4 3,12 0,45 | — — | = | — - e
5 100 1,25 0,48 | 0,64 | 0,69 10,72 0,76 | 0,80 | — —
6 1,87 0,42 0,54 | 0,56 | 0,58 | 0,60 | 0,62 | — —
7 2,50 0,36 | 0,45 | 0,47 | 0,50 | 0,50 | 0,52 | — —
8 2,12 0,3510,42 0,43 10,44 | 0,46 | 0,48 | — -
9 110 1,25 0,40 | 0,54 | 0,60 | 0,62 | 0,64 | 0,68 | — -
10 1,87 0,36 | 0,45 | 0,47 | 0,48 1 0,50 | 0,51 | — —
11 2,50 0,330,390 | 0,41 0,42 |0,43]|0,45 | — -
12 3,12 0,32 10,310,337 | 0,38 | 0,40 | 0,43 | — —
13 120 1,25 0,36 | 0,44 0,50 | 0,53 | 0,54 { 0,58 | 0,78 | 2,40
14 1,87 0,31 {0,371 0,40 | 0,43 | 0,44 | 0,44 | 0,64 | 2,36
15 2,50 0,30 | 0,33 0,36 | 0,37 | 0,38 | 0,40 | 0,56 | 2,290
16 3,12 0,30 10,32 10,33 0,34 /0,35 0,38 | 0,53 2,00
17 130 1,25 0,32 10,310,421 0,44 | 0,46 | 0,52 | 0,62 | —
18 1,87 0,2910,31 10,3 (0,3 |0,40|0,42]0,54}| —
19 2,50 0,28 10,28 10,32|0,34|0,35|0,3 | 0,48 —
20 3,12 0,28 10,2710,30|0,32|0,33]0,34|0,46| —
21 140 1,25 — 10,320,366 | 0,40 | 0,43 | 0,46 | 0,56 | 1,41
22 1,87 — 10,2710,320,35|0,3 | 0,37 | 0,48 | 1,20
23 2,50 — 10.,25]0,30|0,32|0,33]0,34| 0,44 | 1,00
24 3,12 — | -~ 10,30]0,29{0,30] 0,31 | 0,42 .95
25 150 1,25 — — 10,3410,34|0,34|0,40 0,52 —
26 1,87 — | — 10,31]0,30|0,20]0,33| 7,44 | —
27 2,50 —_ — 10,3010,30|0,27{0,3010,40 | —
28 3,12 — | = — 10,27]0,2710,28{0,38| —
29 160 1,25 — — — — 10,30 0,320,481 0,72
30 1,87 — | — | — | — |0,25(0,30| 0,42 | 0,66
31 2,50 — | — | — | — |0,24]0,26]0,3 0,66
32 3,12 — — — — (0,240,251 0,35 0,64
33 170 1,25 — — — | — — | — |0,44] —
34 1,87 — - - | = | = - 10,37 —
35 2,50 — ] — - —_ ] — | = {03} —
36 3,12 —_ | = | = —_ — | — {031 —
37 1¢0 1,25 — | — — — — — | 0,40 { 0,48
38 1,87 —_ = | - — — | — 10,33]0,47
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‘IIponoanxenue 7Tada |1

1 2 3 4 5 6 7 8 9 10 | 1
39 2,50 — | - = =] =1 - |0,30|0,4
40 3,12 — | = -} =1 =1 =10,21043
41 190 1,25 — = == =1 —103]| —
42 1,87 -l — =1 =1 =1 =1]031] —
43 2,50 — - = = =] — 1028 —
44 3,12 — | - =] =1=1-=1o02} -
45 200 1,25 = - = =] =] =104
46 1,87 — =l =] =1=1=1=102
47 2,50 —_ | = -t = =] =1 = 1036
48 3,12 _ | - =] =1 =1 =1-=1035

UeHHH KOHLEHTpauuu pacTtBopa ot 45 no 70% NaOH yameapHoe rpanuusoe
CONpOTHUBJEHHe Be3pacraeT B 1,b—1,7 pasa, npu AajbHefilleM VYBeJIHUSHUE
KoHuedTpanuu ot 70 1o 80% npOHCXOAUT Pe3Koe BO3PacTanke Y/EJibHCIO
IPAHHYHOTO CONPOTHB/IECHHUSI B 3—4 pasa, 94TO CBA3EHO C MEPEX0J0oM PacTBO-
pa eIKOro HaTpa B MeHee IHCCOIUHMPOBAAHOE COCTOSHHE, COOTBETCTBYMLLSE
cocrasy NaOH - HyO (69% NaOH).

VBeIM4YeHHe MVIOTHOCTH TOKA NPUBOANT K YMEHBLICHHIO YAEJbHOTLO rha-
HHUHOTO CONPOTHBJAEHHS, UTO OOBACHAETCS] BO0IbIIEH HOXBUKHOCTHIO HOHON
1 yCKOpeHHeM 3JeKTPOJHBIX PeaKUHul ¢ yBeJHUCHUEM MJIOTHOCTH ePEMEHEOTO
3AEKTPHYECKOTO TOKA, NPHYEM HpH OOJbLIINX Temmeparypax 3hdeKkT yMeis-
nIeHud cHHxkaetrcs. g pacTBopa enkoro Hatpa ¢ KoHUeHTpanueit 609% mpu
temnepatype 100°C ypmenbHoe TpaHUYHOE CONPOTHBJAEHHE YMEHbIIAETCH
B 1,64 paza c¢ yBeauuenneM miotHcerd Toka ot 1,25 mo 3,12 a/em?®, npu
130°C — B 1,38 pasa, a npu 150°C — yxe B 1,26 pa3sa.

C yBenuyexHneM TeMuepaTypbl paCTBOPA €IKOTO HATPa TIPOUCXOLHUT MiidB-
HO€ yMeHbLIeHHe Y1/ bHOTO0 TPAHHYHOTO CONPOTHBJICHUS, CBA3aHHOE ¢ §0.1b-
uiefl MOABHMXKHOCTBIO MOHOB C POCTOM TeMmepaTyphl. JJisi MEHBIIUX MjiQoTHO-
CTEH TOKA CHM)KEHHE YAEJbHOTO PPAHHYHOTO COIDOTHBJGHHS BBIPAXKEHO
Gonee sicHo. Tax, A4sg pacTBopa enxkoro HaTpa KoHUeHTpauumeir 60% mpu
IJOTHOCTH  3JEKTpHYECKoro Toka 1,25 afcm?  yhedbHoe CONpOTHBIEHHE
YMEHbIINI0Ch B 2,12 pasa npu yBeJHUeHHH TeMIepaTtypnl pacrsopa ot 100
a0 150°C, a npu nuorHocTd Toka 3,12 afcm? — toasko B 1,63 pasa.

Brisoanl

1. HpOBeﬂeHbI uceaenoBannss  yAeJbHOTO TIPpAaHHMUYHOTO COOPOTHBIACHUSA
YIOABEBX 2JIEKTPOLOB B paCTBO‘an CAKOTO HaTpa BYCJOBHAX TIPAMOIC 3J1€K-
TPHYECKOTO Harpesa.

2. YcTaHOR/EHO, UTO YAE/AbHOE TPaHHYHOEe CONPOTUB/ICHKE 3aBHCHT OT Ma-
TepHasa 3JeKTPola, OT CXeMbl ICAK/IIOUEHHS 3JEKTPOAOB: s «(asz0oBoro»
3JeKTpoAa YyAeTbHOEe IPAHHYHOE CONPOTHBJEHHE HECKOJLKO BBLILIE, YeM s
«HYJEBOTO»; Y/Je/JbHOe TPAHHYHOE CONPOTHB/IEHHE YBEJIHUHBAETCS C KOHUEH-
Tpauueir pactsopa NaOH B Hcc/ie0BaHHOM HHTEpPBafe, yMEHHIIAETCH C© PO-
CTOM TEeMIepPaTypbl H NJIOTHOCTH TOKA.
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