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HNCCIEJOBAHUE BJINAHUA CEITAPATOPA HA
SHEPTETUYECKHUE XAPAKTEPUCTUKU KOHAEHCATOPOB
C JIBOVMHBIM JIEKTPYECKHAM CJIOEM

B poGori 3pobieHuii Oris OCHOBHHUX THIIB ceraparopiB, LI0 BHKOPUCTOBYIOTHCS B
KOHJIGHCATOPaX 3 IOABIHHNAM €ICKTPUYHMAM LIapoM. PO3risHyTa Ta eKCIEpEeMEHTAIBHO IOBEICHA
MOXKJIMBICTh BUKOPHCTaHHSI CerapaTopiB i3 CIII0AM Ta cuHTeTH4HOro nanepy tauiy NOMEX.

B pabGore cmeman 0030p OCHOBHBIX THIIOB CEHApaTOPOB, HPUMCHSIOIIMXCS B KOHICHCATOpaxX C
JIBOMHBIM DJIEKTPUYECKUM CIIOEM. PacCMOTpeHa M 9KCIEPHMEHTANBHO IOKa3aHa BO3MOXHOCTBH
UCIIOJIb30BAHUS CEIIapaTOPOB U3 CIIOJBI M CHHTeTHYecKoi Oymaru tunia NOMEX.

This paper gives a review of the basic types of separators that are used in double-layer capacitors.
A possibility of using separators made of mica paper and synthetic paper of NOMEX type is
considered and experimentally proved.

B kongeHcaTopax ¢ JABOMHBIM JIIEKTPUYECKAM CIOEM OJHEprus
3amacaercsi 3a CYeT CO3JaHMs JABOMHBIX DJJIEKTPUYECKUX CIIOEB, KOTOpPBIE
MPE/ICTABISIIOT  cOOOM CHUCTEMY MPOCTPAHCTBEHHO pa3/elCHHBIX 3apsIoB
pa3HOro 3HaKa (OPMHUPYIOIIYIOCS HA TPAHMIE pasjiesia MOPUCTHIX JIEKTPOIOB
W DJJeKTpoyMTa. B 3apmHKEHHOM COCTOSHMM TakHe KOHIEHCATOPHI
MPECTABISIIOT  COOOM  /IBE  TOCIENOBATENBHO COCIMHEHHBIE EMKOCTH
pa3feneHHble  CemapaTtopoM, TPEACTaBISIOMMM W3 ce0S  TOPUCTBIHA
JIDJICKTPHK.

B mopasnsiomem GonbIIMHCTBE paboT, B KOTOPBIX paccMaTpHUBAIOTCS
MpoOIeMbl YCOBEPIIEHCTBOBAHMS KOHJICHCATOPOB C ABOHHBIM 3JIEKTPHIECCKUM
clioeM, BHHMaHHE KOHIEHTPHPYETCS Ha Tpoleccax, NPOUCXOIAIINX B
9MEKTPOAAX U AIIEKTPOIIUTE KOHACHCATOPA, IPU 3TOM B YETKOM MOCTAaHOBKE HE
paccmaTpuBaeTcss BONPOC O BIMSIHAM MaTepuaia cermaparopa U €ro
XapaKTEePUCTHK (TOJIIMHBI, MOPHCTOCTH, IMPOHHUIIAEMOCTH, Pa3MepoB IIOp,
U3BUIIICTOCTH...) HA TEXHUYECKHE MOKA3aTElld TAKOI'O TUIIA KOHICHCATOPOB.
OnHako B KOHJIEHCATOpaxX TAaKOI'0 THUMNA, KAK M B aKKyMYJISATOpax, CernapaTop
WrpaeT BAXHYIO PONb.  pa3fieisis  3JIEKTPOAbl, OH  MPEMSTCTBYET
BO3HHKHOBEHHIO KOPOTKOTO 3aMBIKaHHs, OKa3bIBAET 3HAUMTEIIFHOE BIMSHIE HA
caMopaspsal ~ KOHJIEHcaTopa, MO3BOsIET  oOecreynBaTh  MOHOOOMEH,
HEOOXOAMMBIN ISl CO3MaHMS JIBOWHBIX JJIEKTPHUECKHX CIIOEB, a TaKXKe B
3HAYATEIBPHOW  CTENEHH  ONpeleisieT  BHYTPEHHEE  CONPOTHBIICHHE
KOHJICHCATOpa, a 3HAYMT M €TO TEXHMYECKHE TTOKa3aTelu.

[Ipn 3TOM [UIS M3TOTOBJIEHUS CENapaToOpoB KOHAEHCATOPOB C JIBOWHBIM
JIEKTPUUYECKAM CJIOEM HCIIONB3YIOTCS TE XKE CaMble MaTEPUalbl, YTO U UL
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W3TOTOBJICHUSI CEMapaTopoB akKKyMyisaTopoB [1]. Dto mumiact (Marepuan
MOJTy4YaeMBbIi CIICKaHHEM TOPOIIKOBOM MOJMBUHUIXJIOPUIHONW CMOJIBI), MUTIOP,
neroao3a, acbect [2], xpome ToOro UCTIONB3YIOTCS  CerapaTophbl
W3TOTOBJICHHBIC W3 CJOSI CTEKIOBONIOKHA, TaKKe MOTYT HCIIOIb30BAThHCSA
pe3uHOBBIe cemapatopsl. LlIupokoe pacmpocTpaHeHHe B IMOCICIHUE OB
MOJNyYHIM TONUATHICHOBBIE M IOJHUIPOIMICHOBBIC —CemapaTopsl. Tak,
Hampumep, B [3] TpH HCClIenoBaHWM KOHICHCATOPOB  HCIIONB30BAJICS
nonunponuieHoBelil cemaparop “Celgard-2400", cenaparop “Celgard-3401"
ucnonp3oBaics u B [4], B marente [5] Takke NMpeIoKEH MOTHITUICHOBBIHA
WITH TOJMTPOTIHICHOBBIN cenapaTtop ToMmuHoN 5 — 100 mxm, B [6] mpemnoxen
KOHJICHCATOp C CEmapatopoM Ha OCHOBE acOecToBod Oymaru TommuHON 50
MKM.

MukpodoTtorpaduu MOPHCTOW CTPYKTYphI CEMAapaTOpOB NPUBEICHBI Ha

pucynke 1 [7].

“Prc.l - MHKpO(borpa(bI/m noBepxHocTH cenaparopo Asahi u Celgard

Jnst HaunboJiee 4acTo TIPUM CHSFOIITHX CST IMOJIMATHJIEHOBBIX u
TTOJIUIIPOITMIICHOBEIX  CEMAPaTOPOB XapaKTEPHBI CICIYIOIINE CTPYKTYPHBIC
XapaKTePUCTHKH:

1. Mopucrocts 40 — 60 %);

2. Pazmep nop 0,03 mxm - 0,50 MkM;

3. Tommmuua 20 MkM — 80 MKM.

B [8] Obu10 BriepBBIE PacCMOTPEHO U TPEUIOKEHO HCIOJIb30BAaHHUE B
KadecTBe cemaparopa OyMarwm Ha OCHOBE IMUMAHOW cironbl. Takas Oymara
MpeACTaBIsCT COOOM TOPHUCTYIO IHUCIEPCHYIO CTPYKTYPY, COCTOSIIYIO W3
AJIEMEHTAPHBIX IUIACTHHOK CITFONIBI, KOTOPBIC CIEIUISIOTCS MEXIy Co0oi
CWIAMHA KOI€3MOHHOI'O B3aMMOIEHWCTBUA 0€3 Haau4yhsg Kakoro-imbo
ceszytontero. B [8] TakKe JOKa3aHa IIeJIeco00pa3HOCTh  TaKOro
WCTIONB30BAaHUSI IyTEM CHSATHS W CPaBHEHUS pa3psAIHBIX KPUBBIX TOKAa W
HATPSDKCHUS 3JIEMCHTAPHBIX ST9eeK KOHACHCATOPOB C Pa3HBIMU CEMapaTopaMH,
CpaBHEHHE TPOBOIMIOCH C CelapaTopaMy U3 MUIIIACTA U acOECTOBOM Oymard.
[MomMumo Oonee BBICOKMX SHEPreTHUCCKUX XapaKTCPHUCTHK MPEUMYIICCTBA
CIroAbpl  OOECIIEYMBAIOTCA €€ 3HAYUTEIBHO OONbIIEd TEIIOCTOMKOCTBIO, a
TaKkKe CTOMKOCTBIO K O0Opa3oBaHMIO JEHAPUTOB (IO CPaBHEHHIO C
TIOJTMMEPHBIMH CETIAPATOPAMH).
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[enpio manHOW paboTHI SBISETCS NPOJOJDKEHUE AKCIEPUMEHTAIHLHOTO
WCCIIEZIOBAaHNSl KOHJIEHCATOPOB C JBOMHBIM 3JIEKTPUYECKUM CIOEM C
CernapaTopoM BBIOJHEHHBIM W3 IIUIIAHOH CIIOABI, C IEJIbI0 ONpeieNieHUs
ONTHMAJBHOTO PeXHMa 3apsi/ia KOHJICHCATOPOB ¥ OINPEIETICHUs ONTHMAaIbHON
TOJIIMHBI CENapaTopa, a Takke 0OOCHOBAHMS BO3MOXKHOCTH INPUMEHEHHS B
kagectBe cemapatopa Oymarm tuma NOMEX, mo »Toro TpaauiimoHHO
MPUMEHSIONIEHCS. B KadecTBE M3OJSIUM HU3KOBOJIBTHBIX 3JIEKTPUUECKUX
MaIlHH.

Jii  mpoBeneHWS  OKCIIEPUMEHTa OBUIM  W3TOTOBJIEGHBI  00pasIibl
JJIEMEHTAPHBIX SYE€EK KOHJICHCATOPOB C IBOMHBIM OJJIEKTPHUYECKHM CIIOEM.
IMopucteie 31exTpomsl 00pa3noB ObBUIM HM3TOTOBJIEHBI W3 YrOJbHOW TKAaHH
pasmepom 50 x 19 x 0,44 mm. J[nsd BcexX SKCIEPUMCHTANBHBIX SYCEK B
Ka4yecTBe KOJUIEKTOpa MCIIONb30Baiach MeaHas (onbra ¢ TommuHol 50 MxM.
DnexTponsl U cemaparop Obun mponuTaHel  dnekTpormToM 6M KOH. Ilpn
UCCIIEIOBAaHUN KOHJICHCATOpa C CENapaTopoM M3 IIUIIAHOM CIIOABI TOJIIMHA
cerapatopa cocrasmia 0,036; 0,072; 0,096 mm. Ilpu wnccnenoBaHun
KOHJIeHCaTopa ¢ cemaparopoM H3 cuHTeTnueckod Oymarm tmma NOMEX
TommuHa cenapartopa coctaBisnia 0,065; 0,13; 0,195 mwm.

Ha pucynke 2 B OTHOCHTENBHBIX EIMHHIAX MPUBEICHBI TI'padUKu
SHEPIHH, BhIICISIOMEHcs B TedeHnn 60 MUHYT mpu paspsiie dJIeMEHTapHbIX
s9eeK KOHJIEHCATopa C CemapaTopoM BBIOJHEHHBIM W3 IUIAHOHN CIFOABI. 3a
SMHMITY 3aIiacacMoil SHepruu Kak u B [1] mpumsita sHeprus 3amacaemasi B
syelike KOHAEHCATOpa C CernapaTopoM W3 CIIoo0yMaru 3amacarouiascsi MpH
3apsine B TedeHnn 30 MUHYT.
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Puc.2 — DHepreTHvecKkue MoKa3aTesld KOHACHCATOPOB C CEnapaTopoM U3 CII00ymMaru
Ha pucyake 3 mnpuBeneHBl aHAJOTHYHBIC JaHHBIC JUIS  Pa3psIHBIX

XapaKTePUCTUK D3JIEMEHTAPHOM SUEHKM KOHJIEHCaTopa C  CenapaTropom
BbINoJTHEHHOM 13 Oymaru tumia NOMEX.
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Puc.3 — DHepreTuyuecKkre MokazaTeny KOHICHCATOPOB € CENapaTopoM BBITIOIHEHHBIM
u3 6ymaru Tna NOMEX

AHanmm3upysi TOJTYYECHHBIC 3KCIIEPHUMEHTANBHBIC JAHHBIC, MOXHO CJCNATh
BEIBOJ] O  CYIISCCTBOBAaHWM  ONTHMAJBHOW  TONIIMHBI  CEMapaTOpOB
KOHJICHCATOPOB C JBOWHBIM JJIEKTPUYCCKAM  CIIOeM. JIeHcTBUTENBHO,
3armaceHHast SHEPTHs AIEMEHTAPHBIX sSYeeK KOHICHCATOPOB C CEMapaTopoM U3
nmmaHod cmonel npu ero tommuHe 0,072 MM 3HAYHTENEHO TMPEBOCXOIUT
SHEpruIo, 3amacaeMyio npu Toimuue cemaparopa 0,036 mm um 0,09 mm.
AHaNOTMYHBIA BBIBOA MOXHO CHENAaTh W JUIA CemapaTopa KOTOPBIU
BoinoiHeHeH n3 Oymaru tmna NOMEX, coriiacHO n3MepeHHsIM HauBBICIIHE
SHEPTETUUCCKUE MMOKA3aTeM HAOIIOAIOTCS MPHU UCIONB30BAHUH Cemaparopa
tommuHo 0,13 MM, 3amaceHHas B 3TOM CiIydae SHEPTHsl MPEBOCXOIUT
SHEPTHIO, 3aIACCHHYIO TIPH MCIIOIF30BaHUU cenapaTopoB TomuHoi 0,065 Mmm
u 0,195 mwm. TlomydeHHBIH pe3ynbTaT SBISIETCS HEOXKHUIAHHBIM, TaK Kak
YBEITMYCHUE TONMIMHBI CemapaTopa JODKHO TPUBOIUTH K YBEIHUCHHIO
BHYTPEHHETO CONMPOTUBIICHUS KOHICHCATOPOB, YTO OOYCIOBICHO yXY/IIICHACM
YCIOBHH TIEPEHOCa WOHOB, HEOOXOMUMBIX IS  CO3JaHUS  JBOWHBIX
anekTpudeckux cioeB.  CoOrjlacHO MPOBEINCHHOMY 0030py JHTEpaTyphl H
MATCHTHBIX JaHHBIX TP TPOW3BOJICTBE KOHICHCATOPOB TAaKOTO THIIA
CYIIIECTBYET TEHICHIIVS K YMEHBIIICHUIO TONIIMHEI cenapaTopa. OmHako Takoe
YMCHBIIICHIE HE BCET/a IeIeCO00pa3Ho, UTO TOATBEPIKIAAETCS MPOBEICHHBIMU
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OTBITAMH, XOTS HAJIMYWE ONTUMAJBLHOM TOJIIMHBEI cemaparopa MOXET OBITh
CBSI3aHO C (PU3MKO-XMMHUYECKUMH OCOOCHHOCTSIMHU HCCIIEyEMBIX MaTepHalioB,
KOTOpBIE paHee He MCIIOJIb30BAIMCh B Ka4eCTBE CENapaTopoB KOH/IEHCATOPOB
TaKOTO THIIA.

Kpome Toro cienyer oTMETUTh, YTO OINBITAMH J0Ka3aHa BO3MOXKHOCTh
npumenennst Oymarn tmma NOMEX B kauectBe cemapatopa. [Ipm sTom
cernapaTopbl  BBIIIOJHEHHBIE W3 INUIAHOW CIIOABI 10 CPAaBHEHHIO  C
cemmapatopom u3 Oymarm tuma NOMEX nator npenmymiectBo mpu
CPaBHUTEIBHO JJIMTENEHOM BpeMeHH 3apsna (240, 360) munyt. U, HaobopoT,

IIPY MEHBIINX BPEMEHAaX 3apsijia CIEAYeT OTaTh NMPEAIOUYTECHUE CENapaTopy U3
o6ymarn Tma NOMEX.
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