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HATPIEBI JIAMIIX BUCOKOI'O TUCKY 3 JOBABKAMM LE3IIO
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Ilpusedeni pezynomamu 00C1i0HceHb HAMPICCUX JIAMN BUCOKO20 MUCKY 3
dobaskamu ye3ilo y NOPIGHAHHI 3 IHWIUMU 0Xcepenamu ceimaa.

IloctanoBka mnpobGsemMu, T 3B’S30K 3 BAKJIMBHMH HAYKOBHMHM Ta
NpakTUYHUMHU 3aBAaHHsAMHU. Hartpiei mamn Bucokoro tucky (HJIBT) € omni 3
HariepexTuBHIMMX Kepen cimia. HIIBT maroTh HalBUINY CBITIOBY Bijjgady, IO
nocsrae 100-150 nm/BT, Tepmin ciayxOu, sIkuid CTaHOBUTH Onu3bko 20 1 Oinblie
TUCSY TOJUH NPHU CIAOKOMY CHajii CBITIOBOrO MOTOKY (20-25% no KiHUs TepMiHy
CITy0M), 110 pOOUTH TXHE 3aCTOCYBAaHHS JAOCUTHh BumpaBaaHum [1]. K.x.a. mis mux
namn y mianazoHi AP nocsrae 25-29%. Jlamnu MaiOTh BHUCOKY CTaOUTBHICTB.
Cnextp BunpomintoBanHs HJIBT wmictute gocuth posmmpeHni miHii HaTpito. 70%
BUIUMOTO BHIIPOMIHIOBAHHS ITMX JIAMIT 30CEPEKCHE B JKOBTOTApSAYiN Ta KOBTI
IUITHKAaX CIEeKTpY. B CHekTpi CyTTeEBO HE BHUCTAYa€ CHHBOIO Ta YEPBOHOIO
BUIIPOMIHIOBAHHS, 1110 € TOJIOBHUM HEJIOIIKOM ITUX JIAMII.

[ToninmieHHsT cnekTpaibHOro ckiaay BunpoMidioBanHs HJIBT no3Bonuth
3HAYHO PO3MIMPUTU cdepy iX BHUKOPHUCTAHHS. EKCIepUMEHTH 3acBIIYMIIM, IO
BBeJICHHSA B po3psanHy Tpyoky (PT) momaTkoBuX €lIEMEHTIB MPU3BOAUTHL 10 3MIHU
¢G13MyHUX Ta XIMIYHHUX MPOIECIB B amaibrami, po3psial Ta enekTpoaax. TpynHorii
Bubopy no6aBok y HJIBT 3ymoBieHI MOPIBHSHO HU3BKOIO TEMIIEPATYpPOIO PO3PSAILY
(temmepatrypa Ha oci Omu3pko 4200K) Ta HU3BKMMH TOTEHITATaMHU 30y HKEHHS
pPE30HaHCHUX JIHINA HaTpito. J[o TOro x mpu poboUnx TemmepaTypax amanbraMu B
HJIBT Tuck mapu OLIBIIOCTI €IEMEHTIB 3HAYHO HIDKYWH [2], HIXK y HATPIIO 1 PTYTI.
Beenenns no6aBku B Na-Hg pospsin mMoxe mpusBecTd A0 3MiHU, TEMIIEPATypHOTO
npodiaro po3psay, MNapiialbHUX THCKIB Tapy KOMIIOHEHTIB, OallaHCy eHeprii
MO3UTUBHOI'O CTOBIA PO3PSAAY 1 EIEKTPOMAIB, EJIEKTPUYHUX 1 CBITIOTEXHIUHHUX
rapaMeTpiB JIAMIIH.

Heenuki no6asku nyxxaux metaiis (K, Rb, Cs) [3,4] npu3BoasTh 10 3HAYHUX
3MIH Yy CHEKTpi JIaMITH: 3'SBJISIFOTHCS JIiHIT J0OABOK y YEPBOHIN AUISHIN CHEKTpY,
30UIBIIYIOTECS Oe3nepepBHUN (HOH 1 MHUpHHA caMOOOEpTaHHS PE30HAHCHUX JIHIN
Hatpito. HJIBT 13 myxHumu nobaBkamu [4] MO)KHa BHUKOPHUCTOBYBATH 3aMICTh
pTyTHUX JiaMmIil BHCOKOro Tucky (PJIBT), Tomy 110 mpuGau3HO piBHI CBITJIOBI MOTOKH
JOCATAIOTHCS TPHU 3HIDKEHIA TMOTYXKHOCTI JIaMIl 13 JIy’)KHUMH J00aBKaMu, B
nopiBusiHHl 3 PJIBT; mpu wupomy HJIBT mnoBuHHI mpaimioBaTd B pexXHUMI
HEHACUYECHOTO Tapy, 10 BUKJIMKAE 3HAYHI CYMHIBH, OCKIJIBKU CKJIa] aMajblaMH B
spuvaianx HJIBT 3miHtO€TBCS TOCUTH BITUYTHO Yepe3 BiaAXia HATpito [5].

VY po6ori [5] Oysi0o IPOBENEHO EKCIIEPUMEHTATLHO-PO3PaXyHKOBE BH3HAYCHHS
TEPMOJMHAMIYHUX BJIACTUBOCTEM CHUCTEM HATPIN-LE31M-pTyTh, HA OCHOBI SIKUX
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PO3paxoBaHO aKTHUBHICTh KOMIIOHEHTIB aMallbraMu, IO JAa€ 3MOTY OIIHIOBATH THCK
napy KOMIIOHEHTIB HaJ[ aMaJlbraMol0 HaTpii-1e31i-pTyTh. OHAK €KCIepUMEHTAIbHI
KOe(IIIeHTH JJIsI HACTYITHOT'O PO3PAXyHKY TEPMOJAMHAMIUYHUX JIaHUX OYJI0 OTPUMaHO
aumie s aianazoHy temmepatyp amaneramu 500-780K MonpHa 4YacTka HaTpiro
(Xna=0,1+0,8) 1 TphOX mHpPOMEHEBHX PO3PI3IB KOHIEHTPALIMHOTO TPUKYTHUKA 3
NOCTIMHUM CITIBBIIHOIIEHHSM II€3110 1 PTYTI, 110 HE J03BOJISI€ OLIIHIOBATU TUCK MapH
KOMITOHEHTIB HaJl aMajibraMol0 B Mpailtorouiil Jamii npu temmeparypax 900-1000K 1
PI3HUX CKJIaJlaX aMajbraMH.

Metoro nanoi poOOTH € TOCHIKEHHs CKIIaJy amalibraM HaTpii-1e31d-pTyTh
s HJIBT 3 MeToro oTpuMaHHs 1HIIOTO CHEKTPAIbHOTO CKJIaay BUIIPOMIHIOBaHHS,
110 3HAYHO po31upe chepy BUKOPUCTAHHS JaMIl.

MeTtoauka exkcmepuMeHTy. Y 1aHii poOOTI TOCHI/PKEHI MOTPiiHI CIUIaBU
CUCTEMH HaTpIN-UE31H-PTYyTh U 130KOHIEHTPATIB 3 MOCTIHHUM BMicToM pTyTi 0,2
M.J. 3pa3Ku JJIsl BUMIPY TOTYBaJIKCSl O€3MOocepeIHIM 3MINTyBaHHSIM KOMIIOHEHTIB Y
MIPUKCOBUX aMITyyiaxX y O0KcCi, B aTMocdepl OUMIIEHOTo 1 ocylieHoro aprouny. Ilicis
3allOBHEHHS MeETaJlaMM aMIyld BakyyMyBajucs 1 3anatoBanuca. CruiaBu
TOMOI'€HI3yBaJd B OCEpe/AKax, y Ieyl Mpu TeMiepaTypax BHUIIMX TeMIepaTypu
IIJIABJICHHS HATPIIO.

JlocnmikeHHsT CBITJIOBUX 1 CHEKTPAJIbHUX XapaKTePUCTUK TMPOBOIAWIH 3
HaTpIEBUMHU JaMIiamMu TOTYkHicTI0O 400 BT, mo MawTh HACTYINHI T€OMETPHUYHI
po3Mipu po3pAIHOL TPYOKU: dyyyrp =7MM, dypap =IMM, 1Tpy0. =11,3MM,

Pospsigna TpyOka BHKOHaHa 3 MOJIKPUCTATIYHOTO OKHCY aIFOMIHIIO.
AManpraMm CHCTEMH HATpIA-IE31H-PTyTh TOTYBAIUCA TNPSIMOI0  CIUIABKOIO
KOMIIOHEHTIB y OOKCi 3 1HEpTHOIO arMoc(eporo, a MOTIM BUKOPUCTOBYBAIUCS IS
3alOBHEHHS I1iJ] BAKYyMOM TOHKOi H1001€BOi TpyOKu. 3pa3ku amanbraMu 3axXuIleHi
BiJl OKUCITIOBaHHS. J03yBaHHS amMaibraMu 3/IIMCHIOETHCS Yepe3 HI0O1EBUH IITEHTENb
po3psAIHOi TpyOKHM Oe3mocepeaHbo Tiepes Biakaukor TpyOku. Hamani jamma
IPOXO0/IUJIa BECh TEXHOJOTIYHUM LMK BUTOTOBIEHHS. ['OTOBI Jlamnu mianaBanucs
TPEHYBAHHIO 1 ICIIUTAM.

Bumip cBITJIOBOI Bijgjlaul eKCHEPUMEHTAJbHUX 3pa3KiB IPOBOJMBCA Y
CBITJIOMIpHIM Kymi giamerpoM 1,5 wm. Ilpuiimau ceneHoBuil (oTOEIEMEHT 13
KOperyrouuM 1 HeWTpadbHUMH (QiibTpaMu. ETanoH — HaTpieBa jamiia BHCOKOTO
TACKy. Jlmsg  3ammcy — CIEKTPAJIbHUX  XapaKTEPUCTHK  BHKOPHCTOBYBABCS
cnektpoporomerp UCII-51.

OOroBopeHHsi MaTepiajiB J0CiKeHb. Y pe3yabTaTi JOCTIHKEHHS (Hi3UKO-
xiMiyHUX BiactuBocTel cucrtemu Na-Cs-Hg o0pano HalieekTUBHIMMIA CKIaa
amajibram. Y CTAaHOBJICHO, 10 TUCK MapiB KOMIIOHEHTIB € BU3HAYAILHUM ITapaMeTPOM
JUTSI CBITJIOBUX 1 CHEKTPATHHUX XapPaKTEPUCTUK PO3PSTHUX JIAMIT BUCOKOTO THUCKY B
iHTepBaii Temnepatyp Big 250 g0 530°C mpu mocTiiiHOMYy BMICTI B CIUIaBax pTYTI 1
CIIIBBIJIHOIIIEHHI B CIUIaBax HatTpito 1 me3ito 4:1. Po3paxoBaHO THUCKM HAaCHYEHUX
mapiB JIsl pI3HUX TeMIepaTyp 1 31CTaBJIeH] 3 TUCKaMHM MapiB y OiHapHil cuctemMi Na-
Hg (puc. 1).

OG6pano ckjag amMajibraMu pO3pSAIHOI TPYOKH, B SKIM CIIBBIIHOIICHHS
KOHIICHTpAIlii HaTpit0 1 pTyTl OJM3bKE 10 BIJMOBIAHOTO CIIBBIJHOIIEHHS Y
CTaHJApPTHIA HATpIEBIM Jlammi, a J0OABKM I1€31F0 3MIHIOIOTHCA B MEXax Bil 5 [0
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10at.%. Burotosneno nammnu J{IHaT400 3 no6aBkamu Na-Cs-Hg, a Takoxx mpoBeaeHo
iX mpomMucoBl BUNPoOyBaHHs (Tab. 1).

Tabnuys 1
CBiTy0BI1 11 enekTpuuHi xapaktepuctuku Jamn J{HaT400,
3anOBHEHUX ciuiaBamu cucremu Na-Cs-Hg

Na Cs Hg Um.,.B | Un., |In., Px., D, H,
Ne Bar. |Ar. |Bar. |Ar. |Bar. | AT B Br ™ /BT
%
1 8.6 77 64 |3 64,9 20 | 220 120 4,8 | 380 23940 | 63
2 289 |75 10,4 |5 62,7 20 | 220 120 (4,9 | 380 26220 | 69
3 254 |73 14,6 |7 62,8 20 | 220 123 | 5,1 | 380 24320 | 64
4 23,1 70 19,1 | 10 61,0 20 | 220 124 |52 | 380 22800 | 60

Ha puc.2 HaBeneHO 3al€XHICTh XapaKTEPUCTUK MOTOKY BUIIPOMIHIOBAHHS
MaJibHUKA JIaMI 13 MDKEJIEKTPOIHOI BIJICTaHHIO 8,5 CM Ta PI3HUMHU J100aBKaMH BiJl
nutoMoi motyxkHoctTi (Py) PesymbpTaTu mocnigkeHb CBiaYaTh, 10 €HEPreTUYHUUN
noTik BunpomiHioBanHs (®.) y namnax 3 nod6aBkor Cs(5%) Bulmi, HIXK y JaMIiax 3
nobaskamMu Cs(5%)-K(1%). CsitinoBa edeKTUBHICTH (1) MpH 30UIBLIEHH] MUTOMOI
notyxHocTi (P;) mamn 3poctae, mpuuomy [j1s1 HaTpiid — pTyTHUX JiaMmIl ripu Py (25-60
Bt/cm ) M € Bumoro, HiX 118 gamm i3 go6aBkamu Cs, K, Rb, a mpu P, Ginbmmiii
60+-65B1/cM, n Buma s gami 13 HarmoBHeHHsIM Na-Cs-Hg ta Na-Cs-K-Hg 1 cknanae
29+2%.
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Puc. 1. 3anexnicts TucKy napiB (P) Bifg Puc. 2. 3anexxHIiCTh €HEPreTUYHOTO TOTOKY
Temneparypu (t) A CIIaBiB i3 Pi3HUM BunpominioBanus (de) 3 pisHUMHU 100aBKaMu
BMicTOM KommoHeHTiB 1 — Hg; 2 — (Na- (1-Cs(5%); 2-K(1%), Cs(5%)) Ta cBiTi0BOi

78a1.%, Hg-22a1.%),3 — (Na-30 ar.%, Cs-50  edexTuBHOCTI (1)) JIaMIT i3 pi3HHM HATIOBHEHHSAM
at.%, Hg-20at1.%); 4 — (Na-50 at.%, Cs- (71— Na-Hg, o — Na-K-Cs-Hg, e — Na-Cs-Hg, x —
30ar.%, Hg-20 ar.%); 5 — ( Na-60 ar.%, Cs- ~ Hg, A — Rb-Na-Hg) i nuTomMoi moTy»,HOCTi
20ar.%, Hg-20 a1.%) aamu (P;)

BceranoBneno, mo 31 30inbmeHHsM P; 1 TemmepaTypu XonoaHOI 30HH (tys)
3poctanHs de BUNPOMIHIOBAHHS B1IOYBA€ThCA MEPEBAXKHO 32 PAXYHOK 3POCTAHHS
Horo 4epBOHOI Ta 1HGpauepBOHOT AUIAHOK. i CBITJIOKYJIBTYpPH POCIMH Tipu P>
58+60 Bt/cM edeKTUBHIIMMU € HATPIEBl JIAMIIM BHCOKOT'O THCKY 3 J100aBKaMH
LEe3110.
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JlocmiKeHO CIEKTpaTbHUN CKJIaJ BHUIPOMIHIOBAHHS JIaMI 31 CKJIaJI0OM
amanbramu Hatpito 1 go6aBkamu uesito (Hg-20%, Na-75%, Cs-5%). CnexrpanbHuii
CKJIaJl BUIIPOMIHIOBAHHS Ma€ MEHIIY, HDK CTaHJApTHI HATPI€Bl JAMIIM BHUCOKOTO
THUCKY, IHTEHCUBHICTh BUIMPOMIiHIOBaHHS B AUIAHIL 500-600 HM 1 3Ha4YHO OUIBINY B
yepBoHii (600-700 HM) Ta O1v>KHIN 1HPpadepBOHIH AUISTHKAX (puc. 3).
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Puc. 3. Po3nozin BiTHOCHOT CIIEKTpabHOI €HEeprii BUTPOMIHIOBAHHS JIaMII 3 PI3HUM
HanoBHeHHAM: Na-Hg, Na-Cs-Hg, Na-K-Cs-Hg

Jns  OIIHKK SIKICHUX TIOKa3HUKIB POCJIWH, 110 OYyJ0 BHUPOIICHO IMpHU
OTNPOMIHEHHI JaMIlaMi 3 J00aBKaMU II€3110 3 BHU3HAYECHHUMHM CBITJIOTEXHIYHHUMHU
napaMeTpaMi BUKOHAHO aHaji3 BMICTY MITMEHTIB B JICTKaX POCJIMH TOMaTy, OTipKa
Ta ropoxy. Pe3ynapTaTu mpeacTaBieHO TpapiyHO HAa puc. 3 B TOPIBHSAHHI 3i
CTaHJAPTHUMH HATPIEBUMH JIAMITAMHU.
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Puc. 4. BMicT mirMeHTIB y JIUCTKaX POCIUH TOMAaTa, OTipKa Ta TOpoXy MpH OCBITJICHH]
PO3PSAIHUMU JIaMIITAMU BUCOKOT'O THUCKY:
I—-tomar copty «Jle bapao»; 2—oripok «DeHikc»; 3—Topox «ManoHHa»

CymapHuii BMICT xJIOpO(iTy Ta CHIBBIIHOIIEHHA CyMH XJopodiry a0
KapOTHUHOI/MIB y POCIMHAX TOMATy, OTipKa 1 TOPOXY NpU ONPOMIHEHHI HATPi€BOIO
JaMIO0 BHUCOKOTO THUCKY 3 J00aBKaMHU LIE3110 € BUIIMMH, HIXK MPH OMPOMIHEHHI
JPJID400 1 JITHaT400.

BucnoBkn Ha OCHOBI NMpoBEAEHUX [TOCIHIKEHb BCTAHOBJIEHO ONTUMAJbHI
napamMeTpu JiaMIil, fKi MO>KHa BHUKOPUCTOBYBATH JMJI CBITJIOKYJIBTYpPU POCIHH:
30BHINIHINA JIIaMETP PO3PSAIHOI TPYOKH 3 MOJIKPUCTAIIYHOTO OKHCY allfoMiHi0 — 8,9
MM, MIKEJIEKTPOAHA BIICTaHb — 85MM, CKJIaJl amajbraMy HaTpiro 3 J00aBKaMU 11€3110
(Hg-20%, Na-75%, Cs-5%), 3 Xe npu Xxoia01HOMY TUCKY 20MM.pT.CT., B IHT€pBajax
NUTOMHUX TOTYKHOCTEH po3psiaHoro croBma 55-65 Br/cm 1 k.k.jg. ®AP 29-32%.
IIpoBenene dizuko-xiMIuHE TOCTIIKEHHS BJIACTUBOCTEH MOTPIHHOI CUCTEMU HATPIM-
HEe31i-pTyTh  JO3BOJWJIO BCTAHOBUTH  TEMIIEpaTypd IUIABJICHHS  amalbram,
pO3paxyBaTy 1 BUMIPUTHU THUCK Map KOMMoHeHTIB. [loka3aHo, 1o THCK mapu pTyTi i
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HATPIIO MIJBUIIYIOTbCS B TOPIBHSAHHI 3 OIHAPHOIO CHUCTEMOIO HATPIH-PTYTh, ILIO
CHOPUSTIIMBO BIUIMBAE HA CIEKTPAJIbHI XapaKTEPUCTUKU HATPIEBUX JaMIl BHCOKOTO
TUCKYy. TeMmepaTypu TUIaBJICHHS JOCHIPKCHUX aMalibraM He mnepeBulytoTs 102°C,
TOMY aMaJiblaMy MOXYTb JJO3yBaTUCS B PO3PSAHY TPYOKY B PIAKOMY CTaHI.

Ha miacraBi manux npo aOCOIIOTHY €(PEeKTHUBHICTh BUMPOMIHIOBAHHS PO3PSTY
O1HApHOT CUCTEMHU HATPIU-PTYTh 1 JaHUX MPO (PI3UKO-XIMIYHI BJIACTUBOCTI MOTPIHHOT
CUCTEMH OOpaHi ONTUMaJIbHI CKJIaAu amajiabram, Yy SKHX CIIBBIJHOILIECHHS
KOHIICHTpAIlI HATPIIO 1 PTYTi OJM3BKO 0 CTAaHAAPTHOI HATPIEBOI JIAMITH, a T0OABKH
11e3110 3MIHIOIOThCS B Mexkax (5-10 at. %, 6,6-13,6 Bar. %).

CrekTpasibHI  XapaKTePUCTHKU JIaMIl 13 JOCIKYBaHOIO  aMajibIaMolo
BKa3ylOThb Ha 30UIbLIECHHS TMOTYXXKHOCTI BUIIPOMIHIOBaHHS B YEpPBOHIN IUIBHHMII
CIEKTpa, IO JIa€ MOXKJMBICTh BHKOPHUCTOBYBATH IX B YyMOBaX TEIJIMYHOTO
rOCIoIapCTBa.
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HATPUEBBIE JTAMIIbI BBICOKOI'O JJABJIEHUS C IOBABKAMMU
HE3USA IJIs1 CBETOKYJIBTYPbI PACTEHUU
Beaum U. A., I'yzux /1. B.

HpI/IBeI[eHBI PE3YyJIbTAThI I/ICCHeI[OBaHI/Iﬁ HAaTPHUCBLIX JIaMII BBICOKOI'O JIaBJICHUSA
C I[06aBKaMI/I HEe3usd 110 CPABHCHUTIO C IPYTUMU UCTOYHUKAMHA CBCTA

HIGH PRESSURE SODIUM LAMP WITH THE ADDITION OF
CESIUM FORM PLANT SUPPLEMENTARY ILLUMINATION
1. Velit, D. Guzik

The paper presents the results of experimental investigation of a radiation

effect of sodium lamps high-pressure with the additives of cesium under comparison
with other light sources

64





