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CNMoCoOBM NOKPALLLEHHA EKOJIOIN4YHOI0 CTAHY
TEPUTOPIN NiJ, YAC SBEPIFTAHHSA
TOKCU4YHUX BIAXOAIB

Anomauia. Cmamms npucesyena 00CAIONCeHHAM HACAIOKI8 SUHUK-
HeHHSI HeOe3NneyHUux cumyayii noe’sa3aunux 3i 30epieaHHam eioxodié (uira-
Mig) Ha mepumopii nionpuemcmea i ix ompumanHs 6e3nocepeoHbo 6 Npo-
ueci nposedenHs MexHOA0IMHUX Npouecié 045 OUIHKU Hebe3nexu 0as 300-
pos’s ma xcumms adunu. [lpobaema ymunizayii 6ioxodie npomuci06020
il nobymoeoeo noxoddcenHs 3000ysac 6 Haul 4ac yce Oiabul e0CMpuUll Xa-
pakmep y 36 13Ky 3 muM, w0 00cseu eeHepy8anHs 8i0xodie nOCMIuHoO 3po-
cmaroms, modi K memnu ixuboi nepepooKu He3Pi6HAHHO M.

Karouoei caoea: supobnuumeo naam, ymuaizauyis 8ioxodie, exono-
2iuna besnexa, mMiob.

Abstract. The article is devoted to the study of the consequences of
dangerous situations related to the storage of waste (sludge) on the territo-
ry of the enterprise and their receipt directly in the process of technological
processes to assess the danger to human health and life. The problem of
utilization of industrial and domestic waste is becoming more acute nowa-
days due to the fact that the volume of waste generation is constantly grow-
ing, while the rate of their processing is incomparably low.

Keywords: manufacturing support, waste management, environmental

safety, copper.

HaBkonuuiHe cepefoBulle BBaXKa€eTbcsl OE3MEYHUM, KOJU HOTo
CTaH BiJNOBi/Ia€ BCTAHOBJEHNWM Y 3aKOHOAABCTBI KPUTEPisSIM, CTaHIap-
Tam, JliMiTaM i HOpMaTUBaM, $IKi CTOCYIOTbCSI YUCTOTU (HE 3a0pyaHEH-
HsI), HE BUCHAXXKEHOCTi, €KOJIOTIUHIM CTIAKOCTI, caHiTApHUM BHMOIaM,
3MATHOCTI 3aI0BOJIbHSITU iHTEPECU IPOMAJISIH.
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[Tpobaema yTumizalii BiXo[iB MPOMUCIOBOIO il MMOOYTOBOrO MO-
XOJIKEHHSI 37100yBa€ B Halll yac yce OiJIbIll TOCTpUI XapakTep Yy 3B’s3-
Ky 3 THUM, 1110 OOCSITH TeHepyBaHHS BiIXOIiB ITOCTIHO 3pOCTalOTh, TOMI
SIK TEeMIIM 1XHBOI1 TMepepoO0KU HE3PiBHSIHHO Maji. Y pesyabTaTi 10 Te-
MEPIITHBOTO Yacy HAKOMWYEHiI COTHiI MiJbMOHIB TOHH Pi3HUX TBEPIANUX
BiIXOMiB, SIKi HEOOXiAHO MepepoOATH i 3HELIKOMXKyBaTh. Maciutadbu
IIOPIYHOTO MPOAYKYBAaHHS M HarpoOMaKeHHS TBEPAMX BiIXOMiB BUMa-
rafoTh CTBOPEHHS MOTY>KHUX MTEPePOOHUX YCTAHOBOK MPOAYKTUBHICTIO,
BUMIpIOBAaHOI MiJIbilOHAMU TOHH Y PiK 3 iX MPOMUCIOBUM OCBOEHHSIM.
Ile mouinbHO 3miliCHIOBATM Ha 0a3i BxXe HasIBHUX IMPOEKTIB OCBOEHUX
nepenoBuMu KpaiHamu. Crienncika TBEpAUX BiAXOAiB BUPOOHMIITBA
MOJISITaE B TOMY, 1110 B MaJUX KiJIbKOCTSIX BOHU HE POOJISAThH MOMITHO-
ro BIUIMBY Ha HABKOJIMIITHE CEPEIOBUIIE, a B BEIMKUX 30CEPEIKEHHSIX
CTalTh €KOJIOTIUHUM HellacTsM. ToMy 3apa3 B yCbOMY CBiTi aKTUBHO
BEIYThCs JOCHIIKEHHSI 1 pO3pOOKU TEXHIKM Ta TEXHOJIOTI 11s1 Tiepe-
poOKM 11 3HemKomKeHHs BigxoniB. [TpobneMa mossirae B ToMy, 1110 J0-
BEIEHHSI TPOMO3MILIM J0 MNpakTUYHOI peajidalii B MPOMHUCIOBOCTI
MOB’S13aHO i3 YMCIEHHUMU TpyJAHOIIAMU (DiHAHCOBOTO, COLIaIbHOTO i
TEeXHIYHOro xapakrtepy [1].

AHaJi3 1jaMiB rajibBAHOBUPOOHUIITB, BUPOOHUILITBA JTPYKOBAHUX
TIaT i ImuTaMiB 3i IIUTAaMOHAKOIIMYYBaviB MOKa3aB BUCOKWUI BMICT y HUAX
meTaniB [2]. Tlig BIJIMBOM oImajiB, 0COOIMBO KUCIOTHUX AOILIB, Bil0y-
BA€THCSI TOCTYIIOBE BTOPUHHE 3a0pYyAHEHHSI HaBKOJUIIHBOTO CEepelo-
BUIlAa UMHU Bigxomamu. Benmka oOBOgHEHICTH TepUTOPIi, MyXKi BOJIO-
MNPOHUKHI TIPYHTU YCKJIAAHIOWOTH BUOIp TIOJIrOHIB IPOMUCIOBUX
BiIXOiB i 0OMEXYIOTh iX ILIOLi, CTBOPIOIOTH YMOBU /il 3a0pyAHEHHS
IOHAaMH BaXXKWX METaJiB HE TUTbKM MPWJISTAIOYMX IO MICIb CKJIaayBaH-
HsI TPYHTOBUX TMOKPHWBIB i TIOBEPXHEBUX BOJ, ajie¢ M IMiA3eMHUX BOIHUX
ropu3oHTIB [1].

B 1neii yac y Garatbox KpaiHax CBiTy yce I1lie¢ BUKOPHUCTOBYEThCS
METOJ 3HEIIKOIXEHHS TOKCUYHUX BIAXOAIB IIJISIXOM TMOXOBaHHS Ha
crerniaJbHMUX ITOJTITOHAX 13 3aCTOCYBAHHSAM 3aXMCHUX MaTepiajiB 3 TJIH-
HU, MOJIETWICHY, MOJIBIHUIXJIOPUIY Ta iHIIWX BOJOCTIMKWX MaTepia-
J1iB. EKOHOMIYHMM MeTOIIOM IMOXOBAHHS OCaiB 4acTo € XiMiuHa (ikca-
isI, 110 3MIMCHIOETHCS JO3YBAHHSM Y 1ILIaM CIEliaIbHUX areHTIB TUITY
CWJIIKATy HaTpilo, LIEMEHTy. Y pe3yabTaTi LIbOrO0 TOKCHYHI PEYOBHMHU
BUSIBJISIIOTBCST 3a(hiKCOBAaHUMM Y TBEp/ili Maci, ajie 3roloM MOXe MaTu
Miclie 1X BUMMBaHHSI.

Cepen pinkux BiIXOIiB € BeJIMKa rpyna BaXXKUX MeTaliB, SIKi 1IU-
POKO 3aCTOCOBYIOTHCSI B Pi3HUX MPOMUCIOBUX BUPOOHULITBAX, i, HE3Ba-
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’Karuu Ha 3aCTOCOBYBaHi CIOCOOM OYMILIEHHS, 3’ €HAHHS BaXKKUX Me-
TaJliB TIPOHUKAIOTh Y TIPOMUCIIOBI CTiUHI BOAM. 3HAYHA KUIbKICTh IIUX
3’eIHaHb MOMaAaEe y BOay TaKox 4yepe3 atMocdepy. Exosoriuna Hebe3-
MeKa BaXKUX METAIiB MOJSTaE B TOMY, IO BOHM aKTMBHO MOIJIMHA-
I0ThCsl (DITOTIAHKTOHOM, a TIiC/Isl 1IbOTO TMONaAaloTh JIOAMHI MO Xapyuo-
BOMY JIQHIIIOTY.

CBOI0 YacTKy B MOTiplLI€HHSI €KOJOTIYHOIO CTaHy HAaBKOJUIITHBOTO
CepeloBUIa BHOCITh ITIANPUEMCTBA, SIKi BUKOPHMCTOBYIOTH MPOLIECH
BUTOTOBJICHHSI JPYKOBAaHMX TIIaT JJis 3a0e3MeueHHs] poOOTU CyyacHO1
€JIEKTPOHHO1 TexHikU. JIo TaKUX MiAMPUEMCTB BiTHOCSIThCSI BUPOOHUII-
TBa: MOOYTOBOI; BiliCbKOBOi; aBTOMOOiJIbHOI, KOCMOJPOMHOI TEXHiKH,
TEeXHIKM KOCMIYHUX arapartiB, paaio Ta TejebauyeHHsI.

XapakTepu3yruu CTiYHi BOAM BUPOOHULITB IPYKOBAaHUX ILIAT, He-
00XiTHO BiI3HAUUTU OKpeMi (haKTOpU BIUIMBY Milli, 110 € MPUCYTHHOIO
y IMX BOJax, Ha 310POB’Sl JIOIUHU.

Minb IUPOKO BUKOPUCTOBYETHCSI y BUPOOHMIUTBI JAPYKOBaHUX
TIaT, SIBJISIIOUKMCH aKTUBHUM MPOBiZHUKOM. ['0J0BHE maXepeno Haaxo-
JDKEHHS Mifli B TIPUPOIHE CEpPeIOBUILE B TAKOMY BUPOOHMIITBI — CTiUHi
BOJIM OIlepalliif TpaBJICHHS Mifi IJ1s1 3a0€3MeUeHHsI pUCYHKY, TIPOMUBHI
BOIM, LIJaMU. Milb € OTHUM 3 He3aMiHHMX €JIEMEHTIB ISl OpraHi3My
JIIOAUHU. Y AesIKUX BUIaaKax AediuuT Miai 3a cMMITOMaMU NOAIOHUI
XpOHiUHii iHToKcuKauii. CrojykKu Mili MarOTh MyTareHHi BJIaCTUBOCTI.
ITpu iHTOKCHMKALIiT CITOJyKaMy MiJli BpaxkaroTbCsl TIeUiHKa, JereHi, po3-
BUBAETHCS TiMEPTOHIsl, MOXJIMBUI PO3BUTOK ajeprii i posnag HEpBO-
BO1 cucteMu. Miab MaJJOTOKCUYHA ISl TIOAWHU ¥ HEe Ma€ KyMYJSITUB-
Hux BiactuBocrteil. IIBUaKicTh TTOrIMHAHHS, YTPUMaHHS i BUBII Mifi
He MPU3BOASTH 0 MiABUILIEHOTO ii BMICTy B OpraHiami. Ajie mpu XBO-
pobax, gKi BUKIWKAIOTh IOPYIIEHHSI IIbOTO MEXaHi3My, TpuBaja aod-
copOIlig Mifi MoXe BHMKIMKATHA 3aXBOPIOBAHHS — IIMPO3 TMEYiHKU.
€ BiIOMOCTI B MEIUYHIi1 JiTepaTypi Mpo BIJIUB Milli Ha METa0OJIi3M He-
MOBJISIT, 110 BUTOJOBYIOTHCSI IITY4YHO. 3a()iKCOBaHO TOCTPi OTPYEHHS
Joaeil 'y BMNAAKy BXWBaHHS MiAi 3 TUTHOK BOAOK Mili B Ao03ax
0,14 mr/kr i Buie [3].

Cnabka TOKCUYHICTb Mifli TIOSICHIOETHCS 11 IPOMIXXHUM TOJOKEHHSIM
MK M’IKUMU ¥ CUJIBHUMHU KHUCJIOTAMM 3a XapaKTepOM YTBOPEHHS
3B’3KiB. OIHAK MiIb TOCTPO TOKCWMYHA JIJIsT OUTBIIOCTI IpicHUX Oe3xpe-
oetHux. Tomy TTJIK nmuTHOI Boau (3a eBponeiicbkuM cTaHaaptom — 0,05,
CINA it CHA — 1,0, BOO3 — 2,0 Mr/n) Bulla, HiXX puborocroaapcbka
BenuurHa [JIK — 0,01 Mr/a. Crioayku Miai 3i LamiB Tpu iX J10Bromy
30epiraHHi MOXYTbh MOMaJaTH B IPYHTU Ha MiclsIX 30epiraHHs [4].
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Jnsa npukiagy po3rjstHEMO CTaH 3 YTBOPEHHSIM LIaMiB MpPU PoO-
0O0Ti JiHill TpaBieHHs ApykoBaHuX ruiar. I[Ipu MpoAyKTUBHOCTI JiHii
TpaBieHHs 12 M2/roi KiJbKiCTh IIaMiB 3a 8 TOAMH POOGOTH IOCATHE
BeIMUMHU Tipubau3Ho 100 Kr, 110 Opu MicsIYHii OAHO3MiHHIl pOOOTI
cknane 2100—2200 kr.

CyyacHi MianpueEMCTBa, SIKi B KpalllMii J1JIsi BUPOOHUIITBA Yac, BU-
pobs ipubau3Ho 4 - 10° M2 ruaT, HAKONMUYMIKM Ha CBOIi TepuTOopil
no 2000—3000 ToHH i Oijbliie BiIXOMIB y BUIJISIAL 1IJIaMiB, KOTpi 30epi-
rafjoThCsI B EMKOCTSIX, MOJIETAJIEHOBUX MillIKaxX Ta IMOMAIar0Th ITi Tit0
atMocdepHux ocaaiB. B mpoiieci aii Ha HUX aTMOC(hepHUX OCaliB COi
BUMUBAIOTBCSI Ta MEPEXOASITh B TPYHT, TIOBEPXHEBI BOIM, 3a0PYAHIONO-
YM HaBKOJIMIIHE CEPeJOBUILE i MiABUILYIOYM PiBeHb €KOJOTiYHOI He-
Oe3rnexu.

Jns yHUKHEHHSI HarpoMajKeHHsl 1JJaMiB Ha TEpPUTOPii MiANpu-
€MCTB MPOIOHYETHCSI BUKOPUCTOBYBATU TEXHOJIOTiIO pereHepariii Bif-
MpalbOBaHUX PO3YMHIB TPABJICHHS, MPU SIKii BUAUIEHUI MeTal BUKO-
PUCTOBYETBCS SIK BTOPMHHA CUPOBWHA JJIsI BUPOOHUIITBA Mifli, a pere-
HEpPOBAaHWI PO3YMH MOBTOPHO BUKOPHUCTOBYETHCS ST TPABJICHHS APY-
KOBaHMX IUIAT.

[TporHo3 3a0pynHEeHHSs TPYHTIB i MOpiA HAa TEPUTOPIi CKIaayBaHHS
11aMiB (0 BIPOBAIKEHHST 3alpPONOHOBAHUX PillleHb) MPOMOHYETHCS
BUKOHATU HAa OCHOBI MOJIOXE€Hb BUKJIAJACHUX HUXKYE.

[Tpu 30epiraHHi cosieit Bif TpaBJeHHS TJIaT i rajibBaHiKU T'PYHTH,
Ha SIKMX MOXYTb JIEXKaTH COJIi, 3aCOTIOI0ThCA i 1€ MPUBOAUTH 10 HEra-
TUBHUX SIBUILLL.

3 omsiny Ha BUKJaIeHe BMIIE, HAMU BUKOHAHO MPOTHO3 3aCOJICH-
HsI TPYHTIB 1 TTOpiJ 30HU aepallil Ha TeXHOTeHHO MOPYIIEHIll TepuTopii y
pi3Hi ctpoku. CoJli BiJ MOBEPXHi 3eMJIi pyXalThCsl B HMXKYE Jiexadi ro-
PUM30HTH 30HM aepallii 3a 3aKOHaMM MOJIeKyJIsIpHoi nudy3ii. BigmosinHo
0 Teopii (i3uKo-XiMiYHOI TiAPOAMHAMIKM TMOPUCTUX CEPEIOBUIL Liei
Mnpoliec MOXHA OMUCATU PIBHSHHSAM PyXy i 30epekKeHHsI Macu peyoBU-
HU B YaCTUHHUX MOXIAHWX JUISI BEPTUKAJIBHOTO MAaCOIIEPEHOCY:

d’c dcC
m 2 =N, (1)
dx dt
ne, D, — xoediuieHT MoneKyIapHoi audysii, M%/n06; C — 3acoJIeHICTh MOPiz,
% WIIBHOCTI CYyXOro IPYHTY; # — O0’€MHAa BOJIOTiCThb, YaCTKM OOUHUII, X —
MPOCTOPOBa KOOPAMHATA, M; { — TOMMHHUKOBA KOOpIWHATA, 100a.

D

AHajiTiuHe pilueHHs piBHSHHS (1) I 3aBOaHHS B Takill mocra-
HOBLII Ma€ BUIJISIL

258



X
Cx =(Cn - Co)erfc ——, ()
5 [Dut
n

ne, Cx — IPOrHO3Ha BeJIMYMHA 3aCOJNEHOCTI Ha IMOMHI X, Bill MOBEPXHI 3eMUI,
%; Cn — 3acoJIeHICTh Ha MOBEpXHi (HacuImHuii miact cojeit), %; Co — 3aco-
JICHICTh I'PYHTY IO TIOYATKY CKJIamyBaHHsI, %; X — BilcTaHb PO3PaXyHKOBUX TO-
YOK Bill TTOYATKy KOOPAMHAT, TOOTO Bil MOBEPXHi 3€MJIi, M; { — TEPMiH IPO-
THO3HOTO pPO3paxyHKy, j00a; erfc — TaOyJbOBaHa €KCIOHEHIliaJbHA (YHKIIS;
n — 00’eMHa BOJIOTiCTb, YaCTKM OfI.

Cxemy 00J1aCTi coJieriepeHOCY MOXHa MPeACTaBUTA HACTYITHUM: PyX
coJieit 3iMCHIOEThCS TiIbKK TI0 TIopoBoMy nipocTopy. Ilopu 3aiimatots 0,4
OIMHMLII 00’ €EMY IIOPOIY, TOMY MakCUMaibHe 3HaueHHss Cn — ckiane 40 %
Ha KOp/OHi | poay-moBepxHi 3emili. ¥ HallloMy BUIAIKy MM BUOUpPAEMO
JIJIs1 pO3paxyHKy pO3paxyHKOBI ToUKM 4yepe3 0,5 M 10 piBHSI IPYHTOBUX BO/I.

Js1 po3yMiHHS TIpOLIECY BU3HAUYMMOCS 3 BEJIMUMHAMU 3aCOJIEHOCTI:
mnpu HasgBHOCTI cosieil MeHiue 0,3 % IPYHTH BBaxKarOTbCsl 3aCOJCHUMMU,
0,3...0,5 % — rpyHTH cnabo 3acojieHi. Bci TpyHTH yTpUMYIOTH TIEBHY
KIJIBKICTb coJieid. 3aCOJIeHICTb BUMIPIOETBCS Y BiJICOTKAX CyXOTO IPYHTY.

Koau Ha nmoBepxHi IPyHTY JIEXUTb CiJib, 1I€ BilMOBiAa€ rPaHUYHIMI
yMOBi nepworo poay. Jjisi MpOrHO3HOTO PO3paxXyHKY TMPUUHSATI Ha-
CTYIIHI BUXIJTHI JaHi:

Co — 3aCOJIEHHICTh TPYHTY OO MOYATKY CKiaayBaHHs ckiane 0,2 %;

Dm — xoediuieHT MonexynsapHoi qudysii, (1 — 9) - 10 m%/n006y.
IIpu po3paxyHKax pyXxOMHX COJIei 3HAUECHHs TTPUIUMAIOTh MaKCHUMaJlb-
HUMU, TOOTO BeauunHow 9 - 1075 = 0,00009 mM2/n006a;

X — BiICTaHb PO3PaXyHKOBHMX TOUYOK Bif ITOYATKYy KOOPAMHAT, TOO-
TO Bif MOBEpXHi 3eMJi BigcTtanb ckiaae 0,5 M;

{ — TepMiH IIPOTHO3HOTO PO3PaxyHKY MPOIOHYETHCS B3ATU PiBHUM
1 pik (365 ni6).

ITincraBasitoun B hopmyay 2 BUOpaHi BEIUUMHU OTPUMAEMO 3Ha-
YEHHST:

Cx =(Cn—Co)erfc LD = (100% —0,2%)erfc -

2. [2nl
n
05 3)
’ — 99,8¢17¢1,98 = 99.8-0,005 = 0,499,
110 -1-365
0.23
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Jns MpOrHO3HOTO PO3paxyHKy IMOYaTOK KOOpAMHAT BUOpaHO Ha
IMOBEPXHi 3eMJIi, BiICTaHb MiXX PO3paxyHKOBUMM Touykamu Ax = 0,5 M,
3aCOJICHICTh

Co=0,2 %, Cn=40,0 %, n= 0,23, Dm =1 - 10> m?/106a.

BenuurHa BUKOHaHA po3paxyHKOM MOKa3ye, 110 yepe3 1 pik Imicis
BiZICUITAaHHS COJIEM BEpXHiil IIBMETPOBUI 1Iap 30HU aepallii mepeiine B
KaTeropiro ¢i1abdo i cepeaHbO 3aCOJCHUX. Y HACTYMHiI POKM BMICT CO-
JIeit Oynme 30UIbIIYBATUCS B Yaci Ta IO TJIMOMHI.

KinbkicHolo ouiHkow cdepu Oii Ta cepilo3HOCTI HECTIPUATIUBUX
BIUIMBIB, SIKi MOXYTb CTaTUCSl B pe3yjabTaTi (h)aKTUYHOTO 4u Tependa-
YEHOIro BIUIMBY PEUYOBMHM TOBMHHI CTaTU HAAXOMKEHHSI 3a0pyaHIO-
BaJIbHUX PEYOBUH B OPraHi3M JIIOJUHU.

Jns BU3HAYEHHS KiJIbKICHOTO HAJIXOIXKEHHS 3a0pyIHIOBAIbHUX
PEUYOBMH B OpraHi3M JIIOAWHU, SIKWM MOXe 3HaXOIMTUCh B 30HI Hera-
TMBHOTO BIUIMBY IIJIaMiB raJbBaHIYHOTO BUPOOHMIITBA, HEOOXiTHO OIli-
HUTU LI HEOE3MeKU, SIKU MOXXHA BUKOHATHU 3a TaKMMU eTaraMu:

— XapaKTepUCTUMKa HaBKOJMIIHbOI OOCTAHOBKM 3 aHAJIi30M OCHOB-
HUX (QI3MYHUX MapaMeTpiB JOCTiIXKXyBaHO1 00J1acTi;

— BU3HAYEHHS LLJISIXiB BILUIMBY IXKepes 3a0pyaHEeHHS Ta iX po3mno-
BCIOJIKEHHSI;

— BU3HAYEHHS Ta OLIHIOBAHHS PiBHS, YACTOTH Ta 4yacy Jii KOXHO-
ro 3a0pyanHIOBaua, imeHTU(MIKOBAHOTO HA IPYrOMYy eTalli.

3a pe3yJabTaTaMu JOCTiIKEHHS CKJIaay rajlbBaHiYHUX IIJIaMiB BCTa-
HOBJIEHO SIKICHMM CKJ1aja Ta BMicT Hebe3neuHux peyoBuH. Huxue nona-
HO IIpMKJIaJ IIJIaMiB OJHOTO 3 YKPAalHCHKUX ITIAMPUEMCTB, SIKi 30epira-
IOTbCSI Ha 3aBOJICHKiM TepUTOpii Ta MOXYTb HEraTMBHO BIUIMBaTH Ha
CTaH TPYHTIB, Mmig3eMHUX Bof (Tadu. 1).

Haiimenysannsa 6ioxodie 6 maba. I: 1111aMu rajabBaHiuHi 3 Oca/KyBa-
YyeM: JIYTOl0, COI00. 30BHIlLIHIM BUIJISII Ta KOHCUCTEHIIiS: CyXi MOPUCTI
TPYAKHU XKOBTO-3€JICHOTO KOJIbOpY, Oe3 3armaxy. 3arajbHi BiZOMOCTI IIpO
BiIXOIM: BiIXOAU YTBOPIOIOThCS IIpU OaratopasoBiii 0OpoOlli 3ar0TOBOK
TpyO Y BaHHAX 3 JYXXHUM PO3UYMHOM. SAKiCHMIA CKJIaa BiIXOJiB Ta BMIiCT
B HMX HeOe3MeYHMX PEYOBUH: HaTpilo rimpookcun — 38—65 mac. %;
HaTpiil a30THOKMCIINIA — 24—35 mac. %; Harpiil xiopuctuii — 5—6 mac. %;
HEPO3YMHHI JOMilKK (oKajauHa, ckiomaca) — go 100 %; aktuBHa pe-
aKlIliss BOAHOI BUTSDKKM 3 BigxoniB pH craHosuts 11,68.
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Tabauusa 1
KonnenTpanisi Ta K1ac TOKCHYHOCTI PEYOBHHHU Y ILIAMI
Konuenrpanisi, Mr/kr (X), Kjiac TOKCHYHOCTi Pe4OBHHHI

Pb(1) | Cd() [Zn(1) | Mn | Cu(2)| Cr(2) | Ni(2)

®opma MPUCYTHOCTI

Banosa 26,88 | 1,87 | 3,68 626,73 ]86,25|12497| 8,79
PyxnuBa 3a t =25°C <0,5 |<0,25| 1,64 | <0,5 |73,24|200,4| <1,0
Bomoposunnna 3a t = 25°C| <0,5 [<0,25| 2,08 | <0,5 | 0,53 | 201,8 | <1,0
Po3unnHicTh y ekcmepu-| He He | 56,5 He He 16,0 | He

meHTi, (r/100 1) pO34. | po3y. po34. | po3y. po3u.

Cepennst kinekicth y Bin-|0,027 0,002 (0,004 | 0,63 [0,086| 1,25 | 0,01
xonax, (Kr/T)

I'AK y rpynTi, (mr/kr) —| 32,0 | 1,5 — 11500,0| -— 80,0 -
BajioBa ¢opMa
I’AK y rpysri, (Mr/kr) —| — - 23,0 — 3,0 6.0 4,0

pyxiuBa opma

BusHaueHHs1 Kjacy HeOe3MeKu BiIXOMiB: BUXOASYU 3 (DAKTUUYHOTO
BMICTY V BiIxomax, BOOZOPO3UYMHHOCTI, aKTMBHOI peakllil, HaliMeHIIit
IHIEKC TOKCHMYHOCTI MalOTh CITOJYKM HaTpilo, 30KpeMa TiIpOOKCHI.
Po3paxyHOK BMKOHaHO 3 ypaxyBaHHsAM LDs, 1i€i peyOBUHU IS TeTl-
JIOKPOBHUX TBapvH 3a (hOpPMYJIOIO:

_ 1g(LDy,)i
.2
© (S+0F+C,)i
ne: K, — po3paxyHKOBUH iHIEKC TOKCMYHOCTI BiaxomiB mo LDy, s 6inux
mypiB, LDy, — cepeaHs CMEpPTENIbHA 1032 XiMiYHOTrO iHTpelieHTa mijgJac nomna-
JIaHHS B IIJTYHOK, S — KoedillieHT, AKuil BimoOpakae pO3YMHHICTb XiMiUHOTO
inrpeznienTta y Bomi, F — Koe®ilieHT JIETIOYOCTI XiMiuHOroO iHrpenienra, C, —
KIiJIbKICTh TAaHOTO iHTpeJiEHTa B 3arajibHiii Maci Binmxomy, abo iloro yactka T/T;
i — TIOpSIIKOBUII HOMEP KOHKPETHOIO iHrpemieHTa.
ne: K, — po3paxyHKOBUIi iHIEKC TOKCUYHOCTI BiIX0MiB 110 LDy, jutst OiIMX 11ypis.
ITigcraBisiioun 3HAYEHHSI, OTPUMAEMO:

K, = 1g(150)/(1,0 + 0,0 + 0,56) = 1,39. (5)

BpaxoBytoun iHOEKC TOKCHMYHOCTI BiIXOMiB, pO3paxOBaHUI 4yepe3
LDy, nis 1aG0paTOPHUX TBAPUH OJHOTO 3 HAWHEOE3NMEUHILIMX KOMITO-
HEHTIB — rizpookcuny Harpiio (1,3<K <3,3), nuamu raabBaHiuHi 3 oca-
JKyBaueM (JIyroro, COAO0I0) HajlexXaTb /10 BUCOKO HeOe3MeUuHMX BiXOMdiB
(II k1ac TokcuyHOCTI). IX yTWiisalilo c1il MPOBOANTU 3 JOTPUMAHHIM
MpaBu 6e3neKu Mmigyac podoTH 3 arpeCUBHUMN PEYOBUHAMMU.

“4)

261



3a pesyabTaTaMu JOCTiIKEeHHS CKJIaay rajibBaHiuHOTO 1IJlaMy BCTa-
HOBJICHO MaCOBHWI BMiCT MPIOPUTETHUX 3a0pYAHIOBAJIbHUX PEYOBMH Ha
piBHsIX: Xpom — 1,25 kr/1, Hikeab — 0,01 xr/T.

Bukopucrapiiim HeOOXiaHI 1J1s1 po3paxyHKy MOYaTKOBI JAaHi, AesKi
3 IKMX BKa3aHO B JoAaTKax [5], oTpUMaeMo Take 3HAUYeHHSI CepeaHbO-
J0060BO1 103U HiKeIO:
C-CR-ED-EF 10-0,2-5-365
BW - AT -365 70-70-365

KanueporeHHuiA pU3MK BiJ HIKEIIO SK AOJATKOBY BipOTiAHICThb
PO3BUTKY paKy y iHmuBimyyma BropomoBxX kuttss CR BuzHayaemo 3a
(opmyioro:

CR= LADD - SF=2-103-0,84 = 1,68 - 10, 7)

BuszHauumo iHaeKc HeOe3rneku 3a (opmysioro s MPiOpUTETHUX
3a0pyIHIOBAJILHMX PEYOBMH BIAXOMIB TaJbBAHIUHOIO IIEXy, 30KpeMma,
JIJIsI KaaMilo, HiKeJII0, CBUHIIIO, XPOMY:

4
HI = ZH - 0,002 + 0,01 + 0,027 N 0,005 —825  (8)
1 0,0005 0,02 0,0035 0,005

BucHoBku. Ockinbku iHAeKC HeOesdneku HI>1, To Takuii piBeHb
PU3UKY € HEIPUHHSITHUM, a 3a0pyIHIOBAJbHI PEYOBUHU, SIKi MiCTSITh-
Csl y TaJIbBAaHIYHOMY 1IJIaMi 1 HaOiflIM B 00’€KTU AOBKULISI BHACTIIIOK
aBapiiiHO1 cuTyallii, HEraTUBHO BIUIMHYTb Ha I'PYHTHU, IMiA3€MHI BOIU i,
SIK HACJiIOK, Ha 3J0pPOB’s JIIOAUHU.

BukianeHe m03BoJIsIE 3pO3YMITH 3ryOHICTh 30epiraHHs 1UIaMiB Ha
TepUTOPIi MiAIIPUEMCTBA Ta AA€ HAMPSIMOK POOIT IJI1 PO3BUTKY TEXHO-
JIOTi mepepoOKM Ta MOBTOPHOIO BUKOPUCTAHHS TPAaBUJIbHUX PO3YMHIB
B TPOLIECI TPaBJIEHHS APYKOBAaHMX ILIAT.

ITligOuBarouM MiACyMOK BUKJIAJAEHOMY MaTepialy MOXHa KOHCTaTy-
BaTH, 110 TEXHOJIOTIYHI pillleHHs, 3alIPOIIOHOBAaHiI B po0OTi, 1O3BOISITh
HE MIOIyCKaTW 30epiraHHsl Ha TepUTOpil MiANPUEMCTB HeOe3meuyHUX
LIJIAMIB, 110 Y CBOIO Uepry 3MEHIIUTDH 3a0pyIHEHHS TepUTOPiii BUPOO-
HUILTBA IUIaT Ta MpUBEAE OO IOJILIIILIEHHS €KOJOTIYHOI CUTYallil.

IIpu TakoMy BMICTi COJjieii IOBHA BiICYTHICTb OYIb-SIKUX KUBUX Op-
raHi3MiB i pOC/IMH rapaHTOBaHA Ha JOBIi POKU I ITiCJIsl JIKBIAALil CKIamy.

LADD = =2:10" M2 /(k2-006Y) . (6)
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