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» -the number of solution portions; A - cation exchanger concentration in the solution;

E, - the complete exchange volume of the cation exchanger; Am = f - Ax: Ap = f+Ax-p;
¢ - the square of a cross section of the exchanger; p - porosity of the charge.

Having denoted x=a, ;y= & a=a,, ;b= C,,,_l_”, after some conversions, the sys-

mn’?

tem of equations(4.25) is reduced to one unknown number

Y +By+Qy-4D=0 )
D -
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The cubic equation received is solved according to Cardano formula [3]. The calculation
of regeneration process by layer method is considered for steady state of the Na- cation ex-
changer mode of operation which soften water of definite content. In this case there will be
the same quantity of sorbitized ions of hardness on the charge of the exchanger, before each
process of the regeneration. The quantity of sorbitized ions of hardness with the account of
averaging can be calculated according to the previously considered procedure. Above men-
tioned allows to avoid the examination of the first cycles of softening and regeneration, be-
ginning from completely regenerated cation exchanger.
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3AXHMCT HABKOJIMIUHBOI'O CEPEJOBMIIIA
BIT EHEPTETHYHOI'O 3ABPY/IHEHHSI

Serhii Tsybulia, Valentina Starchak, Kostantin Ivanenko,
Nataliya Buyalska, Igor Kostenko, Grigorii Machulskii
ENVIRONMENT PROTECTION FROM ENERGETIC CONTAMINATION

Busnaueno exodecmpyrmueny diro enepzenntiozo 3a0pyonenns . siopayll. erexmporiaeninix noxie (EMI1) ma padia-
ittwozo sadpyouenns (P3) wa emiticicmn cmazi do KOPOSINO20 PYIHYEARNA AP CIQIIUMHONY WA YUKTIHOMY HARUNNIG -
swenni. Hokasano, wo 3a donoaozoin mexuorozivnux vemodia (dockonazenna mexnpoiccie Jaxuc: CurepHIMY SaxuC-
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MY KOMAOSUIANG) ma opeanizayitno-mexHivmux (0vucmsa cmiviux 600, pyunly 10 sanickux memanie (BM), expanysan
na EMIL. gifposaxucmy voxcna znauno nidsuuumi pieens excniyamayiunol HAQHIHOCT MEXHIMNUX CROPYS e IHUUMY
DPUSUK IMEXHO2ENHUX U6apIT.

Knwouoei cioea: encpeenie 3a0prouenna cunep2iuid saxucii soMnosuyii; ymuizalin €idxodis; cunepaicniu; maio-
HUKAOEU GMOMA.

The Ecological break-down action of technogenous energetic contamination: vibration. electromagnetic ficlds (EMF) and ra-
diation contamination (RC) on corrosion resistance, fracture under static and cyclic load have been defined. This shown, that by the
technological and organized-technical methods (improving of the protection techprocesses by synergist protection composition
(SPC); cleaning of the drainage water, soil from the heavy metals (FIM). screening EME. vibroprotection possible considerably
increase the level of the exploitated reliability of the technical construction and decrease risk of the technogenous accidents.

Keywords: energetic contamination: synergist-prolection compositions, utilization of waste, synergists.: low-cycle fatigue.

OCHOBHHM MOKA3HUKOM PODOTH TEXHIYHHX CIIOPYA (TC), mo mpamoTh B HABKOINUI-
nvomy cepenorumi (HC), € piBens excruryatanifinoi HaaiiHoCT, BIZICYTHICTh TEXHOTEHHMX
asapiit [1]. Pusuk Texmorennux apapiit (i3 3a0pyaHeHHM BOZOMM, 11OBITPs, IPYHTY), Aerpa-
Janis seMerth (BHACTIIOK HAKONHYCHHS TOKCHYHUX PEYOBHH, 30KPEMa BaKKHX METasliB — Cy-
neprokcukantip XXI cr. Ta 31e51IBIIOI0 ~ CTUMYIATOPIB KOpO3ifiHUX pyiHIBHUX MPOIECIB)
pinnocatses, 3a manmmu OOH, 10 HaAGiTBUI 3arPO3NHBUX EKOJIOTTIHAX NPOdIeM riodatbHO-
ro pigas [2-4]. EKOXCKCTPYKTHBHHM IIPOIECaM TIij[ BIUTUBOM iHIPEi€HTHOrO 3a0pVAHeHHSA
HC cnpusic akTupyioda fis €HepreTHYHOro, mo 00yMOBIOE pebesneune pyHnysanus TC,
0COBIMBO BHACHI 0K BTOMHMX ABHUII [5-8]. BUHHKAIOTh BENHKI CKOIOr0-eKOHOMIYHI 30HTKH
33 PaXyHOK BTPauyeHOro, HeAOBHPOOIEHOTO MPOIYKTIB, KOMIICHCAIIMHUX BUTPAT 3 JIKBLAALI]
HACHIKIB TEXHOTeHHUX aBapiil, pyinawii npupoauux tanxmadris, Hakonuuenus BM y poc-
MHHOMY, TBAPUHHOMY CBiTi Ta 110 TPO(IYHNX JAHIIOTAX — B OPraHi3Mi JHOIMIH (3, 9-11].
Tomy HeoOXiHa po3podKa, YIOCKOHAICHH: TEXHOIOTTYHUX Ta OpraHi3alliiHO-TEXHIYHHX Me-
toxis 3axucty HC. Pa3om 3 THM, B HAyKOBO-TeXHiuHiil niTepaTypl JOCUTH 0OMEKEHO BUCBIT-
neHi ui Baxusi axryansHi matadss [1-3, 5-8, 10-14].

B po6oti nocmimKeno Brums enepretiusoro sadpynsenss (sibpauii — Ly=120 1b, EMII 1a
paiialii) Ha TPUBKICTh, BUTPHBALICTD, 3AXHCT BYIJICHEBHX Ta HU3bKOICIOBAHNX cTaneil B mpu-
POIHUX Ta TEXHONOTiuHMX cepesobuinax. [kepesom sibpaiii € pi3HOro pomy Pe30HAHCHI KO-
JMBAHHA ferasiell, KOHCTPYKLii, yeraHopok i T.1.. Jlo ocHorux ukepen EMIT rexuorennoro
MOXOIKeHHs BinHocsThes Tenesisiitai (30 MI'w ... 3 I'Tu), paniosnoKanuiiui craniii (300MTw ...
300 I'Tw), norysxui paxiorexuiuni 06 extn (30 kI ... 30 MI'), IPOMUCIOBE, TEXHONOr4HE
obnazaanns (30 kI' ...30 I'Tu), BUCOKOBOIBTHI JiHIT eleKTponepeaad POMUCIOBO] YacTOTH
(JIEIT), aromui, siepHi peakTop, reHepaTopu el1eKTPUIHOro CTpyMy, TpaHchOpMaTopH, aHTe-
un. Brums pagiauiitaoro 3abpynuenns — P3 (Ku/km?) rpyHTy Ha TPUBKICTB CTall BUBUAIH B
30HI MakcuMansHoro P3, sa naoueo (97% no Cs-137, 3 mibhicTio 10 1 Ku/em? ta 92% - no
Sr-90, o 0.15 Ku/km? (rpynTy Haiibinem nocrpamkanoro Biz JopHOOHIBCEKOI KaTacTpO(H
Pinkuncbkoro paiiony, Yepuirieebkoi 06macti).

ExcriepuMeHTAIbHI Aadi 06po6iIoBaiu MeToaM|i MaTeMaTHYHOI CTATUCTHKH, 3 BUKOPHC-
TaHHAM cranapTHoi moMwiky S (npu n=6, t=2.75, i nosipuiii imosiprocti 0.95, pona ckia-
nana: S=+5...10%). Busnagany Takox koedinient xopemsuii r perpeciiinum anamisom (me-
TOJ HaliMeHIMX KBaxpatis). ManoiimMoBipHi nani BigkutyBami 3 BpaxyBaHHIM Q-xpuTepiio
[15]. PesynbTaTn ekcriepuMeHTiB mpeactasieHi B Tabm. 1,2 Ta Ha puc. 1-3. JIast 3axucTy Bij
BiGpanii 3actocosysanu Bibpoizomorody onopy OB-30, Bin EMII — expanysanis (Al-ekpan),
Bin P3 - cuuepriuni saxucni xomnosuuii (C3K) mia 06pobku 3abpyanenoro P3 rpynty [16-
21]. Axtuericts C3K mozo 3aXHCTy CTali Bill eHepreTHYHOro 3abpyAHEHHs XapaKkTepu3ysa-
11 KoediieHToM TEXHOIOr4HOT e)eKTHBHOCTI YT.
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Puc. 3. Bnnue pisns EMIT ([TIP = 50 B/u, f=50kI'y) na yr saxucmy cmani 20
8i0 Manoyuriosoi emomu ¢ piuxosit 60di (p. Jecna)

Tadnuis 1 Tabmmus 2
FKoeiyicumu mexuonoziunoi egpexmusiocmi yr (a K) ¥r8i0 P3 tpynmy
BibposaxucT - B3 (a) Zaxuer Bix EMII (6) 1Ipobu 3a K, 3a A
1. B3 3.2 1. Expan \ 2.3 1 8.7 7.9
2.B3+C3K | 12.8 2. Expan+C3K | 6.7 . B 16.2 14.1
* 2~ ctanb 20, 6 - 16I°'®P, piuxosa soja Crprukens, Ly=1201b, ¥ Crams 160DP. A — B Ku/kwl,
IDVHT. |

Cunepriuni 106aBKY 3 TIOMiIEHTATHIMYL JIraHJAMY B 3aXHCHY KOMIIOSHLIIO Ha BTOPHHHIN CH-
oopuHi (3 yrumisaniero BiIXOMiB, 3 aKTMBHUMY YTPYIyBaHHAMH ILOAO 3aXHUCTY crani) nigoupanu
TOMTUICKCHAM CHCTEMHHM KOpEJALiHMM aHamisoM (3a MNDO-PM3) koM 10TepHAM MOJCITIO-
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BaHHAM. Mexanism 3axucry sin CHEPTETHYHOTO 3a0pyaHeHHsA 06YMOBIICHHI YTBOPCHHSIM MeTa-
sroxematie (Ks=10',..10%), ki SHIZKYIOTE 330pYLHEHICTS IDYHTY, PIYKOBOT BOH BaKKiMil MerTa-
Jamu. 3axucna ais C3K Bix P3 riop’s3ana 3 FIbMYBaHHAM TPBOX paallifiHuX eekTis: pationis-
HOTO (110 CTHMYIIOE KaToAHY peakiiiio Koposii crai), HECTPYyKLiHHOro (1110 TPMUBHIIYE aHOMHY |
peaxuiio), horopamiariiinoro (o Hestauwo, ase Bee x Takn CTHMYIIIOE KATOIHY Peakiiio). !

B yrsopenni meranoxenaris 0epyTs yuacts BM TPYHTY, BOZIOHM, & TaKO3K IIPOLYKTH pos3-
Kany paiionykiiais. YTBOpioeTses HEepyxoMa ¢opma BM, mo yHeMOoxIuBII10¢ AKYM YISO
BM pociunamu, 6iororo. Kpim Toro, sinbysaerncs MOZH(DIKALIA MOBEPXHI cTami cTifikumu
SaXHCHIMH HAHOMACINTAOHUMH TUIBKAMM, 0O 3HAMHO rajlbMy€e PyHHIBHY 4110 aIpecuBHoro
cepenosuina. Omxe C3K 3abesneuye saxucr HC (eix EMII 3a Brpatamn metany Ha 85 9%, Bin
BiOpauii - na 92.2 %, pix P3 (32 A) Ha 92.9 % i naxonuuenns BM y rpyurti na 93.8 %, a six
Hebe3meuHoi ManoNUKI0B0i BTOMY ~ Ha 83.4 %.
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