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AO NPOBAEMW ETIOAOrNT TA NPODINAKTUKW
PAKY BPOHXIB TA AEr'EHb CEPEA POBITHUKIB, ‘
EKCNOHOBAHUX HA BNPOGHVMUTBI TUAOM

ABOOKWUCY KPEMHIIO

BapusoHuuK A.B.

AY «HCTUTYT MealUMHM npaui AMH VKﬁa'l'Hu»

TIpoBefeHHM AOCHIIKEHHSIM BU3HaYeHO (i3UKO-XIMIYHI BIACTHBOCTI ABOOKHCY KPEMHIIO, HOTO ITPOMHUCIOBE BUKOPUC-
TaHHs Ta eKCro3uuis poSiTHMKIB Ha BUPOOHUITBaX. BCTaHOBNIEHO MexaHi3MM Ta (aKTOpH PH3UKY BUHUKHEHHS Cepes
NpaUiBHHUKIB EKCITOHOBAHUX ABOOKHCOM KDEMHIIO paky BpoHXiB Ta JereHb. [TpoaHanizosaHo 3axoiu npodinakTHKH Liel
naToAorii Ta po3pobieHo cTpaTerilo NoAAABIOro PO3BUTKY MPOMINAKTHKHN 3N0AKICHUX HOBOYTBOPEHD OpraHiB AUXaHH#,
SIKi BUHMKAIOTh NI BIAMBOM KPUCTATIMHOTO ABOOKHCY KPEeMHIlO.

Kirouosi ciosa: 1BOOKMC KpeMBiro, pax 6ponxiB Ta Jerews, yMOBM mpaui, emigemiomnoris, npodinakrTHka

Beryn

[neHTHOIKALIA KAHLEPOreHHHX ATCHTIB, BH3HAUCH-
Hsl JDKepeJ iX YTBOpeHHsl — € NMpPiOPHTETHHM 3aBJaH-
HAM Yy Po3po6Ll CHCTEMH MEPBHHHOI NMPOMINAKTHKI
3705IKICHHX HOBOYTBOPEHb, Cepe/l NPaLlioiovoro Hace-
JIeHHs,

31051KiCHI HOBOYTBOpPEHHs 3aiiMaloTh NpoBigHe
(npyre) Miciie B CTPYKTYpi CMEPTHOCTI HACeIeHHs Kpa-
i EBPOMNH, CTAHIAPTHIOBAHMHA MOKA3HHK CMEPTHOCT
B 2004 poui ctanosus (Ha 100 tre. HacenenHst): kpa-
inn Esponeitcbkoro periony (179,81), kpainn €C
(nicns 05.2004 p.)(225,49), Pocia (186,9), binopyce
(171,25), ¥Ykpaina (165,65). ¥ usomy perioni B
CTPYKTYDi CMEDPTHOCTI Bill OHKO3aXBOPIOBAHL Meplue
Micue 3aiMae — pak opraHis guxaHua (Tpaxei, Gpon-
XiB Ta JereHp): B KpaiHax E€BPoneHchKOro perioHy
(19,6 % Bin Bcix cmepreii), B kpainax €C (nicas
05.2004 p.) (22,2 %), B Pocii (18,7 %), B Binopyci
(20,5 %), B Ykpaini (17,8 %)[20].

EtionoriyHoio NpHYHHOIO 3/05KICHHX HOBOYTBO-
peHb L€l NOKaNi3alil BBAXKAETLCA NEpej YCiM 3HauHe
MOLUMPEHHs cepej HaceNeHHst €BPONH TIOTIOHOKYPIH-
st (RR = 15,0—30,0) [3, 40], TaK, 10/1eHHO KypsThL
nicast 15 pokis 29,41 % nacenenns, a B Ykpaini —
36,0 % (yonosikis — 62,17 %; xinok — 17,0 %)
[19). CyrreBuit Bknag y 3a06pyaHeHHs aTMochepHOro
NOBITPs Ta NOBITPA poGOYOT 30HH HACTYMHHMH KaHLe-
POTCHHHMH areHTaMu: MiHepasibHHM nuaoMm (asGec-
TOM, KPHCTaJiYHHM JABOOKHCOM KPEMHIIO); NOJiUHK-
NiYHUMH apOMATHYHKMH ByrJeBoAHsIMHU (Gena[a]nupe-
HoM, Gens|alaHTpaueHoM, auGens[a,h]aHTpaueHom,
AnGenso[a,ljnupenom; unknonentale,d]nupenom), Ta
CNOJIYKAMHM, fKi TX MICTATb — KaM'SHOBYTiJILHI | Had-

TOBi CMOJIH, MEKH, MiHepasbHi HadTOBI Ta ChaHUEBi
Macqa, caxa, BiITpalboBaHi rasu JM3eJbLHUX JBUTY-
HiB; MeTanamu (OepuiieM, KaaMieM, HiKenem, CBHH-
uem, xpomom (VI), sanisom Tta ix crnojaykamu);
MHLL'SIKOM | HOTO CNOJYKAMHM; OPraHiyHWMH CrONYKa-
MH, SIKi BHKOPHCTOBYIOTHCA YH YTBOPIOKOThLCS B Mpo-
MHCJA0BHX yMOBaX ( OHCXA0PMETHAOBHM i XJNOPMETHIO-
BHM TexHiuHUMM ecbipamu, anoxcunom (2,3,7,8-ter-
paxJiopAnGeH30-napa-ioKCHH ), enixAopriipuHom, ir-
PUTOM, XJIOPHHAOM TONYOJY), & TAKOXK TiJ YaC BHKO-
HAHHA [HIIKMX POGIT, NOB’A3aHUX 3 KCNO3HIIEID LMMH
areHTamu [ 24).

B erioniorii paky 6poHXiB Ta JereHb TAKOXK Barome
3HAYEHHS MAE EKCNOHYBAHHA NPALIBHUKIB Y BUPOOHH-
YHX YMOBAX PagoHOM-222 Ta 0YipHIMH MpPOAYKTaMH
fioro posnany — ypaHoao0yBHa NPOMHCIOBICTL, 0XO-
pOHa 310pOB’A, CibCbKE FOCMOAAPCTBO, METaNypris,
reoorivyHa po3BiKa TOLL0 ) YMOBAX i0Hi3YIOU0I0 pajia-
wiewo. Panon-222 Ta nouiphi nposykTH iioro posnagy
YTBOPIOIOTECH B PAAY JIaHLWIOrOBOr0 pO3naay ypaHy-
238, ypany-234, panito-226 (nepioa HaniBposnay):
2381J (4,5 - 10% poki) — 234Th (24,1 auis) — 234Pa
(1,18 xB.) = 24U (2,5 - 10° pokis) — 230Th
(7,5 - 10% pokis) — 226Ra (1,6 pokis) — 222Rn (3,82 10-
6u)—218Po (3,1 x8.) — 218At (1,5 ¢) — 218Rn (35 cm) —
214ph (26,8 x8.) > 214Bi (19,7 x8.) — 214Po (164 Mc) =
210ph (22,3 pokis) — 219Bi (5,01 mmi) — 219Po
(138 anis) — 206Pb (craGinbumii) [5, 33).

BuHUKHEHHIO paKy GpPOHXIB Ta JiereHb CHPHAIOTH
TAKOXK HACTYMHI hakTopu pH3HKY: Bik (micas 60 po-
KiB), cTarh (Oiibl YACTO XBOPIKOTh YOJIOBIKM), reHe-
THYHA CXHJIbHICTL (MYTAHTHI F€HH CHCTEMH LIMTOXPO-
My-450), NaCHBHE TIOTIOHOKYDPIHHS Ta KYPIHHA KOHOI-
Jii (MapuxyaHH ), ocoG/IHBOCTI XapuyBaHHS (HeaoCTAaT-
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HICTh ByKMBaHHs PPYKTIB T4 OBOYIB), @ TAKOXK HasB-
HICTb 3ananbHO-IMCTPOdiYHIX (MepespakoBHX) 3ax-
BOPIOBaHb — TyGepPKyJibO3y JieTeHb, MHeBModiopo3y
(B T. 4. NHEBMOKOHI03Y) [2, 3, 18].

Benuka kiabkictb etiosioriunux thakropis ta (ak-
TOPiB PU3HKY, sIKi COPHAIOTH 36iMbLLEHHIO 3aXBOPIOBA-
HOCTI HaceNleHHsl Ha paK OpOHXIB Ta AereHb, 3HA4YHO
YCKITAAHIOIOTh MEPBHHHY TTPOMINAKTHKY W€l naTosorii.
Ane o6paHus cepefl HHX KAIOUYOBHX — € CTPaTeriuHuM
HanpsMKOM ¢y4acHOl NpoMifnakTHKH LUET OHKOJIOrMYHOT
naToaorii.

B €eponi, HaGibil MouIHpeHHM BHPOOHHUYHM
AreHTOM, SIKHIi CTAHOBHUTH KaHLEPOTEHHY HeGe3neKy y
BHHHKHEHHI paKy OpPOHXIB Ta JlereHb cepeil NpauiBHH-
KiB, € — KPHCTAJIYHHA ABOOKHC KpeMHilo. OnHOYACHO,
LeH areHT CTaHOBHTD Le Binblly HebGe3neKky y BHHHK-
HeHHI npodeciitHuX 3axBOPIOBaHL — TTHEBMOKOHI03iB
(CHNIKO3Y, aHTPAKOCHIIKO3Y, CHAEPOCHIIKO3Y). PaHiw
NPOBEAEHUMH A0CTILKEHHAMI BH3HAYEHO, 1O BiIHOC-
uui pusk (RR) — po3BHTOK 3axBOPIOBAHHSI Ha pak
GpoHXIB Ta JereHb NPH CHIIKO3i CTaHOBHTL — 2,45
(C195 % — 1,2—5,2), i Bunukae y 10,0—11,0 % Ta-
kux xsopux [ 14, 21,:23, 36, 37].

Bupuenuio i npodifakTHIi THEBMOKOHIO3Y B
CPCP npuginsnacs sejnka ygara, i HABIakuH — paky
OpOHXiB Ta JiereHb, BUKJIMKaHOMY LHM areHToM — He-
JOCTaTHs. 3a OCTAHHI AECATUPIUYS LIOPIYHA KisIbKiCTh
XBODHX Ha THEBMOKOHI03 Ko/mBanacs sif 507 BHNAAKiB
(B 1986 p.) a0 9864 (B 1994 p.) [9], npu usomy 3ax-
BOPIOBAHICTL Ha npodeciiiHKii pak JereHb 3a Lei ne-
piox Gyna wesnaynoio (Bia 3 1o 27 Bunajkie Ha pik) i
MepeBaykHO 3apeecTpoBaHa cepel NpaliBHUKIB ypa-
HopoGyBHOT npomucnosocti [4]. Bee ue BKasye Ha
3HaYHi HeMOJIKH B CHCTEMi CaHITAPHO-TIMEHIYHOTO
KOHTPOJIIO 3@ YMOBAMH [palli Ta Ha BiACYTHICTb Liijiec-
npsMoBaHol poGoTH HA PiBHI MEPBUHHOI JIAHKH Ha-
JAHHSl HAaCeJIeHHI MeAUKO-CaHiTapHOI AOMOMOrH,
0COBJIHBO 3 MHTaHb BUSIBJIEHHS XBOPHX Ha paK OpOH-
XiB Ta JIereHb cepel NPauiBHUKIB, siKi OyJIH €KCNOHO-
BaHi HA BUPOOHHUTBAX ABOOKHCOM Kpemuiio. Hase-
HicThb HeBUpilLeHHX NpobJaeM i CIOHYKaa0 HaC A0 11po-
BeJIeHHS AaHOrO AOCIIKEHHS.

Meroio pocnimkenns Gys0: BU3HAYMTH PoOJb Npo-
MHCI0BOT eKCIIO3HL{T NMpaLiBHHKIB ABOOKHCOM KpeMm-
Hil0 Y BUHHKHEHHI cepell HUX paKy OpoHXiB ¥ Jierenb,
Ju1s po3poGku crparerii npodisakTHH L€l naToJiorii.

Marepianm T2 MeToau

IpoBoauniocs TeopeTHyHe y3aralbHeHHsT CBITOBHX
Ta BITYUH3HAHUX jaHux pecypcis Inteprety (PubMed,
Wikipedia, creujanizosaHi caiiti).

OuiHKa eKCcnosuuil Npawieioyoro HaceNeHHs KPHC-
TafiuHHM IBOOKMCOM KPEMHIl0 TIPOBOAMAACH 3 BHKO-
puctannaM G6a3 aauux IARC, NOES, NIOSH,
CAREX 3 HacTynmHHM pO3paxyHKOM CTATHCTHYHHX NO-
KA3HWKiB 33 Knacuuuumu niaxogamu. Otprmanf gani
NPOaHai3oBaHo B PO3Pi3i ranysell eKOHOMIYHOI fiflfib-
nocti (3a panumu LABORSTA ILO 3 Buxkopucranusm
knacuikauifinoi cucremu «ISIC-2»).

Awuania ekcrosuuii HaceseHHs YKpaiHH KpHCTaniy-
HUM JIBOOKHCOM KPEMHIIO Ta ITPOMHCIIOBHM IHJIOM 11PO-
BeJEHO Ha OCHOBI Aanux Jepxkomeraty YKpainu, aa-
nux pecnybaikanckkoi CEC MO3 Ykpaiuu (d. Ne 18,
Taba. 14 — «XapakrepucTHKa MOBITPA 3aKPHTHX NPH-
MilleHb | poBo4Oi 30HH» ).

[lin yac fOCKIKEHHS HE NPOBOAKUBCA aHAJ3 0CO-
GueTicHoi iopMaLLii npo NPaUiBHUKIB YH XBOPHX, LLIO
He 1oTpebyBasio NPOBREAEHHS A0AaTKoBOI GioeTH4HOI
E€KCIMEePTH3H.

PesynsraTi JocaimKeHHs Ta iX 00ropopeHns

disuko-ximiuni eaacmugocmi dgoorucy
kpemuiro. KpeMHiil, 3a noluMpeHicTio B 3eMHiH Kopi,
3aiimMae jpyre micue (micas KHCHIO), cepej BCiX efe-
MeHTiB. Maca 3emHoi Kopu Ha 27,6—29,5 % cknana-
€TLCA 3 KPEMHIIO, AKKH Y BibHOMY BHTJIAAI Y NPHPO
He 3ycTpidaeTbes. KpemHili BXOAUTD 10 CKAay AeKiJib-
KOX COTeHb Pi3HHX TPHPOAHUX CHAIKATIB i aJIOMOCHII-
Karis. Disibliie 32 Bce po3NOBCIOPKEHHIl KpemMHeseMm
a60 ABoOKCcHA KpeMHilo (SiO,) — piukoBuid nicok, ni-
LIAHHKH, TPYHTH, KBapUMTH, FPaHiTH, KpeMiHb Ta iH.,
11O CTaHOBHTD 61M3bKO 12 % 3eMHOT KopH (32 Macoo).

Po3pi3usioTs «BiIbHHA» | «3B’A3aHHH» JBOOKHC
KpeMHito (KpeMHeseM ):

— «BiNbHUI» — He 3B’A3aHME 3 (HIIUMH eJIeMeHTaMH
a6o cymiluamu. TepMiH «BiNbHHUIT» BUKOPHCTOBY-
€TbCA A5 BIAMIHHOCTI UBOTO BHAY KPEMHE3eMy Bijl

- -3B’A3aHoro Kpemuesemy. Ilpuknagom BisibHOrO
KpeMHe3eMy € KBaply;

— «3B'513aHHMI» '— 3HAXOAUTBCH B CKIAi Pi3HHX MO-
piA, TAUH i TPYHTIB Y BUTASAAI XIMIYHO 3B’A3aHUX
OKCHAIB (MiHepaniB — KaoJidu, caona).

OcHoBHUMH (Di3HKO-XIMIYHHMH XapaKTePHCTHKAMH
ABOOKHCY KpeMHilo € TemIiepatypa KHNIHHA —
2230°C; Temnepatypa nsiasienns — 1713—1728 °C,
BifHOCHA WAbHICTL (Bopa = 1,0) — 2,3—2,6; TBep-
AicTh 32 MiHepasioriyHo WKano — 7 o. 3a Moocom;
cepeanst winbhicts — 2650 kr/m3. Y Boai Heposunn-
Hui (0,012 r na 100 r). PosunHseTbesi B NaBUKOBIH
kucsoti (dopm. 1), B3aemonie 3 propucTHM BoAHEM
(bopm. 2) i po3NNABAAETHES Y JIYTAX, 3 OCHOBHHMH OK-
cHpaMH, KapGoHaTaMi akTHBHUX METalliB 3 YTBOPEH-
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HsIM chaikartis (popM. 3—5). 3 yeix cunikaTie posunH-
Hi ¥ BOAI TiMILKH CHJTIKATH HATPIIO i KaJiio.

Si0, + 6HF = H, [SiF] + 2H,0 (1)

SiO, + 4HF = SiF,T + 2H,0 (2)

Si0, + 4NaOH = (2Nay0)- SiO, + 2H,0 (3)
Si0, + CaO = CaO - SiO, (4)

Na,CO, + CaCO4 + 6Si0, =
Na,O - CaO - 6SiO, + 2CO,T (5)

Jlnsi aBoOKMCY KpeMHilo MpHTaMaHHWi noaimMop-
¢ism Kpucranis (aJ0TpOIisi) — 3AATHICTL PEYOBHHH
icHyBaTH B Pi3HMX KPHCTANIUHUX CTPYKTYpax, siki Ha-
3UBaIOTH NoAiMophHUME MoMdiKalisiMu (sKi no3Ha-
4alThCs rpelbkuMu Oykeami ). Beranosaerno 12 nmo-
aiMopuux moaudikauii kpucraniynoro SiO,, 3 Hux
OCHOBHI — OL-KBaply, B-keapu, B-Tpuaumit, B-kpucro-
Oanit. Halinowmpeniuuii i3 nux na noeepxui semni —
OL-KBapll, AKHH KPUCTANI3YETLCA B TPHIOHANIBHIN CHH-
roHii (BU3HAya€Tbes TPbOMA GA30BHMM BEKTOPaMH Ofl-
HAKOBOT [OBXXHHHU, 3 PIBHHMH, aJjie He NPAMUMHM KyTa-
MH Mi2K BektopaMu). I1pH HOpMalbHHX yMOBax ABO-
OKHC KPeMHil0 HaHyacTille 3HaXOANUTLCS B MOJIMOp-
duill Mopudikauii o-kBapuy, SIKHA TIpH Temneparypi
BHute 573 “C oGopoTHe nepexoauTs y B-kBapi. Ilpu
NoJAaJILILIOMY TMIBULLEHHI TeMIIepaTypu KBapl rnepe-
XOmuTh ¥ B-Tpuaumit i B-kpucrobanir (puc. 1).

Li nonimopdni momudikauii cTifiki npu BHCOKHX
Temnepatypax i HU3bKuX THeKax. [1pH BUCOKUX Temne-
paTtypax i THCKY ABOOKCHI KpeMHil0 CroyaTKy nepe-
TBOPIOETLCSH B KOECIT, a NOTIM ¥ CTHILOBIT (KKl
ynepiue 8yB BUABJEHHH Ha MicLi eniLeHTpPy saepHOro
BHOYXy). BianosinHo a0 gedakux 10CaipKeHb CTUILOBIT
CKJIA1a€ 3HAYHY YacTHHY ManTii Semai (Taba. 1).

Puc. 1. Ocrosni kpucmaiieni hopau deookucy kpesnio: 1 — o-keapy;

2 — B-kpucmobaaim (posud), B-mpudemim (naacmunxu)

(eaexmporna ckanyoua Mikpockonis, ghomoepaghii: California Institute of
Technology, Pasadena, California, USA).

AMopbHOI0 MoAUDIKALIEK ABOOKCHIY KPEMHIl0 € —
KBapLOBe CKJI0 (npupoane — obcHaia, onan). B amop-
(hHOMY CTaHI Pi3HI MOJICKYJIH 3HAXOUATHCH B HECXOMHX
NPOCTOPOBHX BiAHOCHHAX OfHA O OAHOIL. Bnacgiuox
UbOT0 BIAACYTHI PErynapHi 38'43KH MK MOJIEKY1AMH, 5IKI
3HAXOAATHCS HA AesiKill BiacTaHi 0fHa Bif iHIIOI.

Takox BHASIOTL NPHXOBAHG-KpHCTANuHY (HaniB-
KPHCTAJIiYHy, TOHKOBOJIOKHHMCTY) (hopmy ABOOKHCY
KpeMHIl0, fKa € MPOMiKHOIO POPMOIO MK KpHCTaiu-
HOIO | aMOP(HOIO, OCKIJIbKH CKJIANAETLCA 3 APIOHHUX
KpHcTadiB a60 Kpuctamikis SiO,, siki He MaloTh pery-
JISIPHOrO PO3TAlLYBaHHA 110 BiIHOLIEHHIO OIMH 0 Of1-
HOT O,

OcHOBY KPHCTAMIUHOI CTPYKTYPH ABOOKHCY KpeM-
HilO CKNajdae TPHBUMIPHHH KPEeMHi€Be-KHCHEeBUIkKap-
Kac, noOyA0BaHHH i3 3 €AHaHUX Yepes 3araibHuil K-
cenb Tetpaeapis (SiO4) (puc. 2), poaramopaHux
reuHTONOAIGHO (i3 npaBiM abo JiBHM XOA0M TBHHTA)
CTOCOBHO roJ0BHOI oci kpucTany. OxHak cumerpis 1x-
HLOI'O PO3TALUYBAHHA, WIJLHICTL YIAKYBaHHS | B3aEM-
HE OPIEHTYBaHHSA Pi3Hi, 110 BiAGHBAETLCS HA CHMETPIi
KPHCTAJIIB OKPEMHUX MiHepaniB i iXHix ¢isuyHux Biac-
THBOCTEH. BUKNIOYEHHS NPeACTABAE CTHILOBIT, OCHO-
BY CTPYKTYPH SIKOTO CKJIanaioTh okraeapn (SiOg). Bin
KpueraniyHol Moaudikauii sanexath Taki MOKA3HHKH
K — TOYKa MJaBjieHHs Ta nuToMa rycruHa. Bincyr-
HICTh IAOLLMH | LEHTPa CHMETPIT Y KPHCTANIB KBapLy
00YMOBJIIOE HASIBHICTD M'€30€NeKTPHYHMX i Mipoesek-
TPUYHHX BAacTHBOCTEN ¥ HuX. Po3pisHeHHa nosiMop-
dunx MoaMdikaLil ABOOKACY KPEMHII0 MONUIMBO JIHLIE
3a JI01OMOT 010 PEHTTEHOCTPYKTYPHOTO aHaniy.

XimiyHO yMCTi KPHCTAJIH JIBOOKHCY KPEMHIIO He Ma-
10Tb KOMILOPY 1 € HaMiBNPO30pi, iX hapOyBanHs 3a3BHYaH
06YMOBJIEHO CTPYKTYPHHMH jAce(eKTaMH TIpH 3aMiHi
Sit* na Fedt a6o APt 3 oaHOUACHIM BXOMKEHHSM Y
rpati Na'*, Lil* a6o (OH)!", a Takox 3a paxyHoK Mik-
POBK/IIOYEHb CTOPOHHIX MiHepasiiB — axkTHHOJITY abo

L : XJTOPHTY, MEPEXTVIHBOIO aBaHTIO-
" PHHY, CTIOAH aB0o reMaTHTy Ta iH.
[1,6,8, 15, 16, 20, 39].

Posnoscrodacenns ma npu-
POOHI yMo8U ymeopeHHa 080-
okucy kpemuiro. Kpucraniyuui
ABOOKCHJ KPeMHil0 (CHHOHIMM:
Kpeminb, KpemHesem, Keapy,
mpinoai, kpucmobaaim) — ro-
JIOBHHH KOMIIOHEHT MaiXe BCiX
3eMHHUX TipCbKHX MOPIf, 30Kpema,
Kizenbrypy. Minepanu kpemnese-
MY 3a3BHYail 3ycTpivyaloTbes y

n
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TaGnuus 1
I'lommopq:m moaudikauii KpUCTANIYHOrO ABOOKHUCY KPEMHIIO
: Kpucraniyaa VYMoBH YTBOPEHHS i cTa0LILHOTO ICHYBaHHA
Minepan - 3
cHCTEMa Trck, aT Temneparypa, °C IlinsHicTb, Kr/M
o-TPHAMMIT (MeTacTabuteHui) | poMbivyHa 1 <117 2260
B -TPHIHMIT TeKCATOHAIbHA 1 117-163 2260
a-KpHcTobaiT TeTparoHaabHa 1 <200 2320
OL-KBapil TPUTOHATBHA 1 <573 2650
f-KkBapit TEKCaroHalbHa 1 573-870 2530
B-TpumMMiT reKcaroHajJpHa 1 870-1470 2220
Axpucrobanirt KybiyHa 1 1470-1728 2190
Kurir * TeTparoHaIbLHA 350-1260 380-585 2500
Koecit * MOHOKJiHHa 35 Tme. 500-1700 2930
CruinosiT * TeTparoHalbHa 100-180 Tic. ~ 600-1400 4350

Mpumimiu: * — memacmabiasnuii npu nuzskux memnepamypax i mucxax; ** 1 am = 0,1 Mu/s?.

BHIVISIAI APiOHHX 3epeH, ane MOXYTh OYyTH i BOJIOKHA
(o-kpucroBanit — mocatut) i cheponoaiGHi yTBopeH-
Hsl. Piguie — y BHrasai kpucTanukis TadautyaTononio-
HOro abo MAaCTHHYACTOr0 BUrASAY ( TPHIAHMIT), OKTa-
eUPUYUHOTO, AunipamiganicHoro (o- i B-kpucrodanit),
TOHKOTONMYACTOro { KOecit, CTHIIOBIT).

Binbluicts KpemHeseMis (Kpim kBapuy ) ayxxe piiki
i XMTAMBI B yMOBaX MOBepXHEBOI 30HH 3eMHOT KOPH!
TaK BHCOKOTeMIIepaTypHi Mojmikauii SiOy — B-rpu-
AUMIT, B-KpHcTo6aniT — yTBOPIOIOTLCS B APIOHMX No-
POXMHHHAX MOJIOAMX edy3uBHHX nopin (nauutH, Ga-
3aUI6TH, NINAPUTH TOLLO), B NYCTOTAX BYJIKAHIYHHUX 110-
pif; HU3LKOTEMNIEPATYPHi — Ol-KPHCTOOANIT, OL-TPHAK-
MIT, € OJIHIEIO i3 CKIAJ0BUX YACTHH araTiB, XaJle/10HiB,
OMnaJliB; CTHLUOBIT i KOECIT — 3YCTPIYaOTLCA B MiLLAHH-
Kax meteopHoro kpartepa Kaubfion Insisona (Apizona,
CILIA), ne BOHH YTBOPHIIACS i3 KBapLY MPY MHUTTEBO-
MY HaJABHCOKOMY THCKY i TNpH 3HaYHOMY MiABHLIEHHI
TeMNepaTypH, Mijl 4ac NaJiHHA MeTeopHTa. ¥ NpUPOi
TAKOXK 3YCTPIYAIOTHCA: KBAPLOBE CKJIO (AelwaTelbe-
PHT), IKHH YTBOPHBCH BHACATIOK MIABIEHHS KBapLo-
BOrO MIiCKY Bill yAapy OJIMCKaBOK, i Menanoduiorit — y
BHAI APIGHUX KyGIYHHX KPHCTANHKIB | CKOPHHOK (NCeB-
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Puc. 2. Kpucmaniuna cmpyxmypa SiO, (cxema)

aoMopdo3H, WO CKAAAAIOThCS 3 ONanonoAibHoro i
XaJILLEAOHOTIONIGHOrO KBapIly), AKi HAPOCJIM Ha caMo-
poaHy cipky B pogosuiuax Cuumnii (Irania). Kurit y
rnpupozi He 6yB 3HalIeHHI.

B npupoaHix yMoBax KBapl, YTBOPIOETHCH MPH Pis-
HHX Te€0JIOTIUHUX TTPOUecax:

— KPHCTaJi3yeTLCA 3 MarMu KHCIOTo cKiany. Keapu
MICTSITb SIK iHTPY3HBHI (CpaHiT, AIOPHUT), TaK i edy-
3HBHI (pHOMIT, AALMT) NOPOAN KUCJOrO i cepel-
HbOTO CKJAMY, MOXKE 3yCTPIYaTHCA B MarMaTHYHHX
MOPOAAX OCHOBHOTO CKiajy (KBapuoBe radpo). ¥
BYJIKAHIYHHMX [TOPOAAX KMCAOr0 CKIAAY HePiaKo yT-
BOPIOIOTBCS NOPGipPOBi BKpanaeHns;

— KpHCTaNi3yeThes 3i 30aravenux Quuoinom nerma-
THTOBHMX MarM i € OAHHM 3 TOJIOBHMX MiHepaJiB
TPaHiTHUX rerMaTuTis. ¥ rermMaTiTax Kapil yTBo-
PIOE 3POLLEHHS 3 KaJi€BHUM T10LOBHM LINATOM
(BJIACHE TIETMATHT ), BHYTPILLIHi YACTHHH MErMaTH-
TOBHX JKHJl HEDIIKO CKN3HEH! YHCTHM KBApLIOM
(kBapuoBe aapo). Ksapil € ronoBuuM i3 Minepanis

. anorpaHiTHUX MeTACOMATHTIB — IPEeH3eHIB;

~ NPU TiAPOTEPMATBHOMY NPOLECi YTBOPIOKTHCS
KBApLOBI i KpMWITAJbHECYdi XKHIH,

Kpucraniunui JBOOKHC KPEMHII0 € Haubiablu yac-
Tow0 hopMOI0 MiHepasiB, fKa 3ycTpiuaeTbcs, HOro
3HaXoAATh ¥ Ginbruocti nopia. Ha#Ginsur posnoscion-
KeHOI0 hOpMOI0 KPeMHe3eMy € MiCOoK i 0caioBa nopo-
Ja — NiWAHKK, CKIAJaeThcs i3 3epeH KBaplty,
3B’A3aHUX Mix co6Gow riuHow. B mosepxHeBux
YMOBaxX KBapl, CTiHKHH i HAKOMHYYETLCS B PO3CHIMAX
pisHoro rexesucy (NpHOeperkHO-MOPCHKHX, CONOBHX,
afioBiaJbHHX TOLLO).

Tpuponni noknaay KpUCTanivHOr O ABOOKHCY KpeM-
Hil0 (nicKy KBapuosoro, GopMyalbHOro, MiCKOBHKY)
3Haxoaatses B €sponi (B Pocii — Ha ¥Ypadi, B dkyrii

12



2[14) 2008

B310BXK piuku Annau; B Yipaini — Houneuskiit, Jnin-
ponetpoBebkil, CyMcbKiid o6a1.), a Takox B CILA,
Bpaanaii, Ha octposi Manarackap, na Iamipi[1, 6, 8,
12,15, 16, 21, 25].

Buxopucmanusa deoorucy rkpemmiro & npo-
Mucn08ocmi. ICTOPHYHO, KpeMilb OYB BAXKIHBHM Mi-
HEpaJIOM, OCKIJIbKH BHKODHCTOBYBABCS JUISi BUIOTOB-
JIEHHST ePILUMX BiIOMHX 3HApSAL Npaili i 36poi.

JIBOOKHC KpPEeMHil0 € KOLITOBHOK MiHEPaJLHOI
CHPOBHHOIO i 3aCTOCOBYETHCA Y BHPOOHHLTBI KBap-
LIOBOTO CKJ/a, KepaMikn, abpasuBiB, GETOHHHX BHPO-
GiB Ta NMOPTAAHT-LEMEHTY, A5 OAEPH@EHHA YMCTOrOo
KpeMHilo, sIK HanoBHIOBAY Y BHPOOHHLLTBI I'yM, nJac-
T™ac, (hapb, L100PHB, IHCEKTHUMAUIB, NPH BHPOOHHH-
TBi KPEMHE3eMHCTHX BOTHETPHBIB, AOPOMKHLOrO ac-
dhanbTy, Kepamiku i ynakyBaHHsi, y xpomartorpacii
TOLLO. Y XaPUOBil NPOMHCIOBOCTI BUKOPHCTOBYETHCSI
K eMynbratop (xapuopa go6aska ES51). Kpucranu
KBapLy MaloTh 1’€30€NeKTPUUHI BAACTHBOCTI i TOMY
BUKOPHCTOBYIOThCS B padioTexniui (Tenedonna i pa-
jioanaparypa) i yALTPa3BYKOBHX YCTaHOBKaX (reHe-
paTopH yJLTPa3BYKY ),'a TAKOAK — B ONTHYHHX NPHJIA-
Aax. Barato pisHOBMAIB BHKOPICTOBYIOTHCS B 10BE-
JipHiit cnpasi.

B npomucnoBux ymoBax wmyune 006ysanHs
Keapuyy BinOYBACTLCA LIISIXOM TiIPOTEPMAaJbHOTO
CHHTe3Y (BHPOLLYBAHHS MOHOKPHCTaJiB 3+ BOAHOTO
posunny SiO, npy NiABMULEHNX THCKAX i Temnepary-
pax). [lepeBaroio CHHTETHYHOrO KBapLy A9 MPOMHKC-
JIOBOCTI € BeJjlMKa OJHOPIANICTL NO JOMILIKAX, OinbLl
BHCOKA XiMiuHa yncToTa. Takox — € Te, WO pesyJisra-
TOM BHPOLLYBaHHA € KpucTaau. ns oBenipuoi npo-
MHCJTOBOCTI TAKOX METOJL CHHTE3Y € HEMAJIOBAMHUM,
TOMY 11O HO3BOJISIE ONEPXKYBATH KBapll NMPaKTHYHO
Oy/b-KOr0 KOALOPY, camoi pisHOl HACHUYEHOCTI, NpPH
HeoOXiAHOCTI HAaBiTL 3 nNepexojaMu OaHoro 3abap-
B/eHHs B iHle. BupouyioTs HaBiTh He iCHYIOYHH vy
MPUPOMI CHHIlT KBapL.

Kpemuesem € CKAaaoBoI0 3BHYARHOrO CKAa i Haii-
Giably BorueTpuskux uerauu. Ilopoau, 1o MicTsts
KpEeMHe3eM, BHKOPHCTOBYIOTBCSI fIK 3BHualini Oyai-
BeJIbHI MaTepiany.

Basksuow ana npomucaoBocti Gopmo amop-
¢pHOroO KpeMHe3eMy € AiaTOMOBA 3eMJIs1 | KANLLIHHOBA -
Ha niaTomoBa 3emaist (kiseawryp). liatomosa semnsi —
e MKW, HACHMHHH MaTepian, IO CKAafaeThCa 3
KICTAKIB MaJeHbKHX AOICTOPHYHHX BOJAHHX POCJIHH,
O BiiHOCATLCS A0 BojopocTeii (aiaTomos). Mesiki
BinknanenHs mictatb 1o 90 % siabHoro amopdgHoro
KpeMHeseMy. BoHH ManTb CKNaaHy reOMeTpHYHY

thopmy i npeacTaBaeHi y BHTAISAAL CBiT/O 3adapGoBa-
HUX GJIOKIB, UerIHH, NopowKy Towwo. JdiaTomoBa 3eM-
21 YCMOKTYE KiJibKicTb Boad, y 1,5 — 4 pasu nepesu-
LylouH ii B/IacHy Bary, i Ma€ BUCOKHH CTYMiHb NOTAH-
HaHHs HadTH. [T NPUPOAHI BiAKAANEHHS 3yCTPINAIOTh-
¢ B Amxupi, €sponi, Pocificekiit ®eaepauii i Ha 3a-
xoai Criosyuennx Ilrarie. JliaromoBa semnsi moxe
BHKOPHCTOBYBATHCH B JIMBAPHHUX LleXax, IPH Kpeliiy-
BaHHi nanepy, y BUpOGHHUTBI KepamikH, i ekcnayara-
Uit iaLTpiB, a6pasHBiB, MACTHIILHUX MATEPIaJiB i BH-
GyxoBUX pe4oBHH. BOHa BHKOPHCTOBYETLCA SIK (isib-
TPYIOUHH CepeaHiii 11ap y XiMiuHii NnpoMHC/IOBOCTI.
JiatoMoBa 3eMas TAKOM 3HAXOAUTb 3ACTOCYBAHHS K
aryuiysad GypoBOro po3uuHy, HamoBHIOBAY NMPH BH-
poGHUUTBI (hapl, rYMOBUX i NIACTMACOBHX ( AJACTH-
KOBHX) BUPOOIB, i areuT, 110 3anofirae anexysaHHio
no6pus {13, 17, 27, 29, 31, 38].

Bupobruua excno3uyia npayisnuxis deooxu-
com Kpemniro. BHACAIA0K WHPOKOTO BUKOPUCTAHHS
B TIPOMHCJIOBOCTI ABOOKHCY KPEMHIIO Ta MaTepiafig,
AKI HOro MicTsiTb, POOITHHKH EKCNOHYIOTLCS LM
areHTOM Y BeJIMKIH KiIBKOCTI rajyzed BHPOOHMUTB i
npogeciiHux rpym.

[TepeBuleHH PIBHIB BiNIBHOrO KPHCTANIYHOTO
SiO, (kBapuy), Giabworo 3a 0,1 mr/m3, cnocrepira-
€TLCSH B LIAXTAX T4 HA 3aBOJAX 3 NepepoCKH Ta BHKO-
PHCTaHHS METANIEBHX Ta He METAJIeBHX Py, BYriJis; B
IPaHITHUX Kap'epax; 1pu poGoTax 3 pisaHHs Ta 00poG-
KH KaMEHIO i MOB’SI3aHHX rafy3siX BUPOGHHLITE; Y JIH-
BapHHX 3aBOJAX; Y MPOMHCIOBOCTI Kepamiku; [pH oT-
PUMAHHI KPHLITAO Ta CKAa; ¥ OyAIBHHLTBI; NPH riic-
KOCTPYMHHHOMY OYHLLLEHH].

KpucraGosuir, yrBOPIOETLCH ¥ BHPOGHUUHX yMOBAX
i3 KBapLy npu Temrepatypi Giaswii Hixx 1400 °C, a
TAKOXK i3 aMOpdHOro Keapiy (MiaToMOBOT 3emai) rpH
temnepatypi 800 °C. HaiiGinbluoi exkcnosuuii Hum
3a3HaloTh NPALiBHUKK, Ki 3aiinsTi na NpoXKapioBaHHi
AiaToMOBOI 3emai (fipu 0OCIYrOBYBaHHI Ta PeMOHTI
obnamgHanus ).

Ilpochecifina ekcnosuitis npupoaHiM amMmophHuM
JBOOKHCOM KpeMHilo (6ioreHHHUM KBapLIOM ) MOXeE BiA-
OyTHeA M uac BHPOOHHITBA | BHKOPHCTAHHA iaTOMO-
BOT 3eMJIi, @ TaKOX Mifl Yac CiNbCbKOrOCNoAaPChLKHX
po6iT — 3GupaHis Ta 06poOKa LKPOBOro GypsiKy, pH-
cy Towo. Takox ekcroaniisn poSiTHHKIB CHHTETHUHMM
aMop(HUM KBapLOM MOXe Bi8yTHCs mix yac BHpoG-
HHUTBA | BUKOPHCTAHHA CHHTETHUYHOTO JIBOOKHCY
KPEMHII0, resli0 HAa OCHOBI ABOOKHCY KPEMHIlo, 11ia yac
BUPOGHHWLITBA efacToMepiB, cMod, (aps, 3y6GHoi nacTH
towo [ 13, 22, 29, 31, 38].
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3a sauumit NOES ta NIOSH, 8 CLUA Bnpoaoex
1981~1983 pokiB KpHCTami4HHM ABOOKHCOM KpeM-
Hil0 Oy/10 eKCroHoBaHO: KeaploM — 944731 nocriii-
HiX poGiTHUK (i3 Hux 112888 xiHok); KpHcToBaniTOM
— 31369 (2228 xinok). Iposepennmu B8 2002 poui
NIOSH nocnimkennsimu 6yJio oujnero, wo B CLIA y
1986 poui 722708 poGiTHHKIB TipHHYOAOOYBHOI Ta
522748 poOGiTHUKIB IHLUKX TPOMHCIIOBOCTOM MaJi Be-
JIMKHH PU3HK iHraJsIiHHOTO eKCrOHYBaHHsT KBapLUOM.
Posnogin 3a rany3sMu NpOMHCIOBOCT 3FiHO JAaHHX
HOCNIKEHHS, MPEACTaBAeH0 B Tabnuui 2.

B rtabnuui 3 nameneHo 3BeseHi paHi, oTpHMaHi
FIOH (Finnish Institule of Occupational Health,
1998—1999) B pamkax peanisauii éBponeicbKoi cHc-
TeMu 06Ky 0ci6, npodeciiHol eKcrnosuuii KaHiepo-
reiuumu  arentaMd B Kpainax €C — CAREX
(CARcinogen EXposure), BiAlOBIAHO 10 AIKHX KPHCTA-
NiUHKH JBOOKHC KPeMHil0 3aiiMa€ TpeTe Micue cepen
NpIOPHTETHHX areHTiB, U0 (OPMYIOTL KaHIEpOreHHy
HeOesneKky Ha BAPOOHULTBAX.

ITpoeeaernm namu ananizom aanux CAREX scra-
HoBsieHo, 110 npoTsiroM 1998—1999 pokis B 15-Th
«crapux» kpaiHax-unenax €C maibke 3,1 muH. npa-
LIIOOYMX 3a3HABAJIH LIOPIUHOT eKCITO3HLT LM KaHLe-
POTEHHHM AreHTOM, L10 CTAHOBMTL 24,76 Ha | TuC.
NpaLioKvHx. BHSH&'—I&[IO, 10 OCHOBHHMH TaJNy3sMH

s

€KOHOMIYHOI AiSIIbHOCTI, ie PH3HK eKCMO3HLT KpHCTa-
JIYHUM JBOOKHCOM KPEMHII0 MakcHMalbHuH, € — Oy-
Jisuuureo (211,21 va 1 Tae. npawoounx); 100yBHa
npomucnosicts (124,17), nepemycim 3a paxyHox 10-
GyBaHHs KopucHux Konaaun (69,1 %) 1a MeTafieBux
pya (28,8 %) (tabn. 4).

Bianosiano a0 paniwr onyGaikoBaHHX HaMH AAHHX
[10, 11], kprcTaniyna ABOOKHC KPEMHIiIO 3aHMae npio-
pMTETHE 3HaYeHHs B CTPYKTYPi €KCNosuuii Kaniepo-
FeHHUMH areHTaMmu MPaLiBHHKIB HA BUPOOHHILTBAX
Kpain €C: nepwe micue — B OyaiBHMUTBI; Apyre — B
JOGYBHIN TPOMHCAOBOCT] (Mic/st BUUNPaLLOBAHKUX ra-
3iB AM3€JIbHUX JBMIYHIB); TpeTE€ — B 0OpOOHIN npo-
MucaoBUI (micnst cousuHoi pafiauii Ta aepeBHHHOTO
nuay).

B ¥xpaini BigcyTHi BiaoMocTi o0 eKCrio3uLLiT npa-
IIOIOUYMX JIBOOKHCOM KPEMHilo Ha poOovHX MiclsX, ajle
BEAETHCH MOHITOPHHT 332 €IHJOM 3 MepeBaXKHOIO (Hid-
POreHHOIO Ji€10», 10 AKOro BiAHOCHTLCA SIK KPHCTAJIY-
HUH IBOOKKC KPEMHII0, TaK i ByriJibHUH, 3BaPIOBaJIbHHH,
oprauivnuit nua Towwo. Ipy ananisi nanux, B pospiai ra-
Ny3efi eKOHOMIUHOT AisiibHoCTi YKpaiHy, HaMK BH3HAue-
HO, L0 MaiKe y BCiX BHPOOHHMUTBAX, AKi CTAHOBAATHL
3arposy 3 MNO3ULT eKCIO3HILT NMPALIBHHKIB KpHCTaNiy-
Hum SiO, Taki piBHi 3HAYHO NEPEBHILYIOTb AHAJIOTTYHI B
kpainax €C (rin 2,69 no 4,60 pasa) (taba. 5).

Talnuyg 2

Ekcnosuuis npawioouux KpUcTaniuvHum Asookucom Kpemuiio 8 CLUA
(3a nanumu NOES Tta NIOSH) |http: // www.cdc.gov/niosh])

IIpomuciogicrs

Ouino4ua KilbKicTh NpauiBHHKIB,
AKi OyJIH eKCIIOHOBANI NKJIOM
xpucragignore Si0;

% eKcIoHoBaHHX BiJ
3aranreHol KilbKoCTi Beix
NpaniBHAKIB NPOMHCIO0BOCTI

Lobysna npomucnosicine

Hobyeanus HadTH Ta razy 408 175 100,0
HobyeanHs kaM’sHOro Ta 6yporo Byriins 174 131 100,0
Jo6yBaHHs KOPUCHHX HEMETANEBHUX KONMAIHH (KpiM 100 546 100,0
nanusa) ; -

JloOyBaHHs MeTaneBux pya

Inwa npomucnogicme *

39856 1000

Toprosi onepauii (cnenisanbHi) 32,615 7.8

Iudepni poboru Ta nokpisensHi poboTh 51,153 25,3
OOcnyroByBaHHs KMTIOBHX Ta IHIIHX CIOPYXR 65,812 10,3
BHKOPHCTaHHA a3y Ta eNeKTPHKH 1A 35074 212
KOMYHaNbHHX moTped

3aransHe ManiHHO- Ta pubopobyxyeaHHs 44,991 16,2
PemonT aBToMobiniB 30,826 7,1

BupoBOHHUTBO KepaMikH Ta NOCYxy 29,772 81,7
BrpoGuuuTBO GETOHY, TiNCY Ta ITYKaTYPKH 63,456 333
Kam’sui Ta mrykarypHi pobotu 131,986 32,7
PobGora B MEJIYHHX T2 CTOMAaTONOTTYHAX 37,063 30,0
naboparopisx
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Tafinuyg 3

IMpodeciiina ekcnosuuis poGiTHUKIB NPIOPUTETHUMH KAHUEPOTEHHUMH areHTaMH B Kpainax €C
(1990—1993 p.p.) (nani CAREX, 1998-1999)

| http: // www.ttL.fi/Internet/English/Organization/Collaboration/Carex/| ¢
: ; ExcnonoBani Ha BHpOGHMNTBI
Pm.'mne Kanueporenni arenTH Honsi B CTPYKTYPI Bij
Micie : Abc. K-cThb (Y0i1.) i :
ycix ekcrnionoBanux (%)
1 Consuna pajiauis 8874907 21,7
2 TroTrOHOBHIE M (Ha BHPOGHUUTSEI) 7322551 17,9
3 JIBOOKHC KpeMHik0, KpUCTallidHa 3089054 i e
4 Bifnpannosani rasy AM3ENLHUX ABHTYHIB 2968999 7,3
5 Pagon-222 ta JITPP 2649059 6,5
6 JlepeBHHHa mHN 2513013 6,2
7 CeuHelb Ta HOro HeopraHivHi CNoIyKH 1450141 3,6 ..
8 Benson 1367753 T 33
9 AsbGect (Bci BHAH nHITY) 1216318 3,0
10 Etunen aubpomin 1169292 2,9
11 hopmansnerig 971402 2,4
12 IMoniuMxnigHi apoMaTHYHI BYTIeBOAHI 959332 2,3
13 Cxrosara (mum) 901809 2,2
14 Terpaxnoperunen 801908 2,0
15 Cromyku xpomy (VI) 785692 1,9
16-76 | Inmii coomyxn | 3787240 9,28
Bcnoro 40828470 100,0

BukiioueHHst crnocrepiraeTses Auie Ay npatis-
HUKIB OGyaiBe/LHOI ranysi, 110 cKopilie ,3a Bce
MOB’A32HO He 3 OlbLL KpaLLMMK YMOBaMHU X TIpaui, B
NOPIiBHAHHI 3 aHAJIOTIYHUMH NpaLiBHHKaMH B KpaiHax
€C, a 3 BeJIHKOIO TVIHHHICTIO Ka/PiB, KOPOTKOYACHIC-
TIO poBOTH HA TakUX 00’eKTax Ta HeJOJiKaMK y CaHi-
TapHO-TirieHi4HOMY MOHITOPHHTY 3a YMOBAMH npaui
NPAaUiBHHKIB Li€] rany3si npoMHCA0BOCTI YKpaiHu.

Kanyepozennicmo dsooxucy kpemuiio ma pusu-
KU BUHUKHENHA paky bponxie ma aezens. Ha cho-
roaniugii yac, npodeciiina excrnosuiis ABOOKHCOM
KpemHiio dopmye HeGesneky /s JI0POB’s NpauiBHiKiB
34 PAXyHOK BUHMKHCHHS ¥ HUX THEBMOKCOHI03Y ( CHAIKO3Y)
Ta paky OPOHXIB Ta JiereHb, Lo nos'a3ano 3 dizuko-xi-
MIYHHMH OCOBAHBOCTSIMH JABOOKHCY KPEMHIIO (HEPO3YHH-
HiCTb y BOAi, MaJiii PO3Mip KPUCTANIB, sIKi 30aTHI MPOHH-
KAaTH B a/lbBEOJIH JIereHb, TOCTPO-KYTOBA CTPYKTYPa ).

KpucranidHui 1BOOKHC KPEeMHII0 BUKJHKAE MeXa-
HiYHe TOLIKOUKEHHS MeMOpaH KJITHH, iHILIOE Bijlb-
HO-PaHKaJbHe OKHC/ICHHS Ta CTHMYJIIOE BHPOOAEHHS
B TKaHHHAX MeAiaToOpiB 3anaJieHHst, fKi onocepejako-
BaHO 0GYMOBJIOIOTL MEXaHi3MIl KaHLleporeHeay, a Ta-
KOXK Mae 31aTHicTb A0 xiMiunol B3aemonii i3 JHK, B
MPUCYTHOCTi XaOTPOTHHX areHTiB (CeUOBHHH ) TOLLO.

Bauxauusi nositps, sike MICTHTB MK JBOOKHCY KPeM-
Hil0 (KpeMHe3eMy) BHK/NHKAE MHeBMOKOHIO3 — CHITIKO3,

cepiiosHe i NoTeHUiHO eMepTenbHe (GiGpo3He 3aXBopio-
BaHHsA Jierenb, XpoHivKa, WBHAKOMLIKHHA i rocTpa dop-
MU CHAIKO3Y BiAOHBAIOTL Pi3HY iHTEHCHBHICTb €KCIO3H-
Ui, TPUBAJICTb JIATEHTHOrO Nepioay i NPHPOIY ABOOKHCY
KpemHito. XPOHIYHHE CWIIKO3 MOXKE Mporpecysati jo
BHHHKHEHHS TIPOrPecyiovoro BeJIMKOro nueemogioposy
HaBiTh MiC/s TOrO, IK @KCNO3HLLS NHAOM Gyila npHnuHe -
Ha. TakoX NHEBMOKOHI03 € (haKTOPOM BHCOKOrO PU3HKY
3aXBOPIOBAHOCTI HA pak OPOHXIB Ta Jerenb NPaLiBHAKIB
€KCTIOHOBAHHX JIBOOKHCOM KPEMHIIO Ha BUPOOHHLLTBI.

Mixnapoade areHTCTBO 3 JOCHLKEHHSI paKy
(JARC) 3 1997 poky BiAHOCHTL KPHCTAJIIUHY JABOOKHC
KpeMmHilo 10 | (0BeaeHol 1as N10AHHK) rpynn KaHue-
poreHiB, 0HOUYACHO aMOP(HA ABOOKHC KPEMHiI0 — 110
11 (He poBeseHOT 1Jist JIOAHHK ) FPYNH KAHLEPOrEHIB.

[LupokomaciuraGuumMu enigeMionoriyHuMH A0CTia-
MKEHHAMH JIOBEICHO, 1110 i3 TOTPAINIHHAM JBOOKHCY
KPeMHil0 HransiLifHHM LINSXOM B OpPraHu JHXaHHSI
MOB’s13aHe BUHHKHEHHST PAKY JIeTeHb.

liprutwopyona nposucaosgicme. B 17-td xorop-
THHX JOC/IKEHHAX | B 5-TH JA0CAIHKEHHAX THIY «BU-
nafok-koHtposiby (CILA, Itania, Kuraii) Gyjo noka-
3aH0, 1O Waxrapi PYAHHKIB eKCMOHYIOTHCS NHAOM
KBapuy. BiabiicTs WHX J0CADKEHb 110KA34a1a 1iIBH-
LUEHHS BIIHOCHOTO PH3HKY CMEPTHOCTI Bil paky Je-
reHb cepefl eKCNoHOBAHUX NMPALiBHUKIB.
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Tabnuys 4
Mpodeciiina excno3uuisn pobiTHHKIB KPUCTANIYHUM IBOOKHCOM KPEeMHilo
B kpaitax €C (19901993 p.p.)
Fanyai exoromiaxor gismmocti KinekicTs KinbKicTh €KCIIOHOBAHMX <
NpaniiYnx | AGc, K-Th Ha 1 Tuc. paHroBe | B CTPYKTYpi
(aISICS2) : (TRc. ocib) (oci6) nNpamoynx | micue rany3i (%)

Bydignuymeo 9850,0 2080435 211,21 1 100,0
Ho6yena npomucnogicme, 6 m.u.: 191100 100,0
—  JobyBaHHsA KOPHCHHX KOTIANIHH 132042 69,1
—  JobyBaHHsA MeTaJIEBHX PYJL : 1539,0 54956 124,17 2 28,8
—  JoBysauns ta nepepobxa HadTH i 4002 2,1
MPHPOIHOTQ rasy
—  ByrinsHa IpOMHCIOBICT 100 0,1
Obpobra npomucrosicme, & m.u.: ) 693880 100,0
- Bup_?GHmmw iHmol HemeTaneBoi 191243 . 276
TPOAYKILT
—  Bupobuuurso TIHHAHOTO NOCYAY, 96097 138
nopuensay, GasHcy Ta KepaMmiky
—  ManmsoGynyBaHHs 77548 11,2
—  Bupo6auurso 3amiza ta craii 25508,0 68475 27,20 3 9.9
—  BHroTOBJEHHA METANEBOI NpoAyKuii 68348 9,9
—  BupoGHHITBO CKIa | CKIAHOT MPOAYKUil 43281 6,2
~  ApToMo0ineOynyBaHHS 38721 5,6
—  Bupo6uuurso iH1oi XiMigHOT IPOTYKIT 30909 4,5
~  Inwi (20 BupoGHMHIITB) 79258 11,4

Eneprernxa Ta BOAONOCTAYAHHA 2060,0 19526 9,48 4 100,0
Tpancnopm 7639,0 43157 5,65 5 100,0

CinbchbKe, JicoBe rocnojapcTBa, MHCJIHBCTBO 8488.0 31600 3,72 6 100,0

Coyianvha cghepa 37173,0 25156 0,68 7 100,0
525;’;‘;2;‘ ﬁf"‘"ya"“y I B 2OBISRRY. & 22390,0 4000 0,18 8 100,0
Qinancu, CcmpaxysanHa, aoMinicmpamueni ma 101240 200 0,02 9 100,0
6iznec nocayzu
Beporo 124771,0 3089054 24,76 - 100,0

Opnak, y 6inbliocTi BUNAAKIB, KOJH PH3HK CMep-
THOCTI Bijl paKy Jierelib 6yB 36inbluenui, B TOBITPI LMX
PYAHUKIB OyiiK ineHTHMIKOBaHi [HIUI KaHUEPOreHHi
areHTH, KpiM KBapily, LLO He A03BOMKJO BU3HAUHTH 110~
ro NpiopuTETHY POAL Y BUHHKHEHHI paky JereHb cepej
LMX poGiTHHKIB. Take 3GiMblIeHHs BIIHOCHOrO PUSHKY
cMepTi Bifl paKy JiereHb Gy/0 NOB'sI3aHo i3 Ji€I0 Ha
NPaLiBHUKIB IHILHX KAHLEPOTEHHHUX areHTiB — PajoHy,
MHULL'SIKY, BUXJOMHUX ra3iB AM3eJbHUX ABHIYHIB, apo-
MATHYHUX BYIJICBOAHIB, KaaMilo,

Ha pyanukax, B iKux OyJ10 BU3HAYEHO HASIBHICTb B
NOBITPi JIHLIE KBaPLY (30/10TOPYAHI, CBHHLIERI, UHHKO-
Bi, BosbdpamoBi popoBuiua), He GyJjo BiamiyeHo
30iMbLIEHHS] PU3HKY cMepTHOCTI POGITHHKIB Bi paky
JIereHb.

Kap’epu i epanimui po6omu. llicTbMa KOrOPTHH-
mu pocaimkennsvu (CIIA, Hania, Himeuunna) Gyno

NOKA3aHO HAATHIUKOBHH PHM3HK DaKy JereHb cepep
npauisHukis. Tak Gyn0o BCTaHOBIEHO, 1O BiTHOCHHI
PH3HK CMEPTHOCTI Bill paky JiereHb POGITHHKIB
Kap’epis 3 1oGyBanus rpaHiTy 36iabwysascs B 2,0 —
8,0 pasa, i 3anexap Bix TPUBANOCTI POGOTH B yMOBAX
ekcro3ulji kBapuom. Takox Oyno nokazane 36iMb-
LIeHHS| PH3WKY CMEPTHOCTI Bifl paKy JiereHb cepes npa-
WiBHHKIB, AKi 3aXBODINH HA CHJIIKO3, HiXK cepel THX, ¥
SIKHX LlbOro ,3aXBOpioBaHHA He Oyno BusisaeHo. [lpu
ubomy, poboya rpyna JARC Buznaumia, 110 HasiBHICTb
CHNNIKO3Y € MapKepoM BHCOKOI eKCMO3HL{T npauiBHUKa
KBapLOM.

Bupobruymeo Kepasmiku, 2AUHAHO20 hocyly,
yeaau i diamomosoi zexmai. Y npoueci BUpoOHULTBA
cKAa, Kepamiki marepiaju NiAZATHES CYLWiHHIO,
MNaBJeHHIO i BUnanosi B mevax. [Tpouecn Bunasmy i
M/I3BJAEHHS XaPaKTePH3YIOTLCS NOTEHIAHUMH PH3HKa-
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TaGnuus 5

Ekcnosuuis npauieHukis ¢idporeHHUM nuioM Ha BupoGHULTBAX B YKpaiHi

(nani depxkomcrary Ykpainu, cranom Ha 01.01.2006 p.)

KinpxicTs poGiTHHKIB, siki NPANIOIOTH i BIIHBOM AW
. mepeBaxHo (ibporennoi aii (4a 1 Tvc. nocriliHo
. NpaniKYHX)
T'anysi exoHoMiuHoI AisIbHOCTI KpaTtHicTh nepeBHeHAs
: (3a ISIC-2) Yxpaina €C KiJIBKOCTI Npanioynx B
(32 NPOMHCI0BHM 7 ¥kpaini ekcnonoBanux
THJIOM) (2810,) MHJI0M, 110 BiHOLIEHHIO 10
podiTHukiB kpain EC
1. Cinbcoke 20cnodapemeo ma nog a3ani 3 HUM NOCAY2U 10,0 3,72 2,69
2.1. Hobysna npomuciogicme 483,0 124,17 3,89
2.1.1. BunoGyBaHHA cHepreTHYHHX MaTepiais 519,0 - -
2.1.1.1. 3 uporo BunoGyBaHHA KaM'sHoro, Gyporo Byrinns, 581,0 ) - -
Topdy ' : -
2.1.1.2. BupoOyBaHHs HeEHEPreTHYHHX MaTepialis 397,0 - -
3. Obpobna npomucrosicms 102,0 27,20 3,75
3.1. XapuoBa npoMHcI0OBiCTE Ta nepepodieHHs 21,0 - -
CiTbCHKOTOCTIONAPCHKHX TIPOAYKTIB
3.2. TexcTHNBHA NPOMHCHOBICTE T2 NOWMTTS OJATY 25,0 - -
3.3. BupoOHHUTBO IIKipH Ta IUKIPSHOrO B3YTITA 11,0 - -
3.4. BupoOHHITRBO Aepernny Ta BUpoOis 3 AepeBHHM 47,0 - -
3.5. lemosno3Ho-naneposa NpOMHCIIOBICTS, BUIaBHUY 21,0 - -
crpaga
3.6. BUpoGHHLITBO KOKCY, MPOJAYKTIB HaTa nepepobnenss 122,0 - -
3.7. XiMiune BupoOHHITEO 54,0 - -
3.8. BUpoGHMUITBO ryMOBHX Ta NJIAaCTMAacOBHX BHpOGis 124,0 - -
3.9. BHpoOHHOTBO iHIIMX HEMETAIEBHX BHPODiB. 149,0 - -
3.10. Mertanypris Ta 06podneHHs MeTary 294,0 - -
3.11. BupoOGHHUTBO MALIHH Ta YCTATKYBaHHS 81,0 - -
3.12. BupobHHUTBO €NEKTPHIHOIO Ta EIEKTPOHHOTO 41,0 - -
YCTATKYBaHHA
3.13. BHpoGHHITBO TPAHCIIOPTHOIO YCTATKYBAHHA 72,0 - -
3.14. Inue BupoOHHUTBO 51,0 - -
4. Bupobruymeo ma po3nodin eaexmpoenepzii, 2asy ma 43,0 948 4,54
600u
5. Bydignuymeo 64,0 211,21 0,30
6. Tpancnopm ma 36 430K 26,0 5,65 4,60
Cepennisi OKA3HNK 100,0° 24,76 4,04

MH A9 310POB’S, 33 PaxyHOK ABOOKHCY KPEMHilo
(KBapLy, MICKY, KPHCTOOAMITY 3 KAJbLHHOBAHOIO ABO-
OKHCY KpeMHilo aGo MiHepaiB 00MajeHoro KpemHilo).
Peayasrati 2-X KOropTHUX A0CHiKeHb POGITHHKIB 3a-
BOJiB 3 BHpoGHHUTBA Lerad (B Kitrai ta Irasii) Berano-
BHJIH 30i/bLUEHHA BiIHOCHOTO PH3HKY CMEpTi Bif paKy
Jerenb B 1,5 pa3a, cepei eKCOHOBAHUX KBAPLOM Npa-
uiBHHKiB. JlocaiazKeHHsIMH Takox 6yJ0 IOBEACHO, L0
PH3HKH CMEPTHOCTI BiA paKy Jjeredb ManiH BHCOKY 3a-
JIEXKHICTb Bifl KOHUGHTPALLIT KBAPLY B MOBITPI.
Koropraumu gocnimxennsmu y Bemnkiit bpuranii,
cepesl NPaliBHUKIB 3aBO/IB 3 BUIOTOB/ACHHSA KepaMiku

(rauHsHOro nocyay) (SKi eKCMOHYIOThCS SIK KBapLIOM,
TaK i KPUCTOOANITOM — Mif yac BUMany MIHHH) OyJo
BCTAHOBJIEHO 30iablueHns B 2,0 pasa BigHocHOro pu-
3HKY CMEepTHOCTI Bif paky JereHb. B ubomy mocumin-
JKeHHi He 6yJno BCTAHOBJ/ICHO 3B’SI30K MiXK TPHBAJIICTIO
poOOTH B YMOBaX BIJIMBY KBapLOM, ase 6yAao Nnokasa-
HO 3aJIEXKHICTL MK PIBHAMMW KBapLY Y 1OBITPI Ta HasB-
HICTIO PHU3HKY PaKy JIere€Hb.

[HILIMM JOCHimKEHHSIM <BUNAJOK — KOHTPOJbL», Ce-
pex, poGiTHUKIB aHANIOriuHOrO BUPoGHULITBA B ITasii, Oy-
J10 [0Ka3aHe 36ibLUeHHS BiTHOCHOTO PH3HKY CMEPTHOC-
Ti BiJL paky Jereqs B 4,0 pasa, sike Gya10 3Ha4HO 36iblIe-
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He cepe/l, PaUiBHHUKIB, AKi 3aXBOPINH HA CHAIKATO3.
Pobimruru ausaprozo 3as00y. B npoueci auTTa
N0 BHIVIABIIIOBAHUX MOJENAX Ta IMCKOCTPYMHHHOTO
OUMILIEHHS B CTaje-, YaBYHOJHBAPHOMY BHPOGHHUTBI
NpaliBHUKK 333HAI0TL BIUIMBY KpucTobanity. Tproma
koropTHuMH pocaimkennsmu (B CIUA, Hanii i Kural)
cepen poGITHHKIB NHBApPHOTO 3aBody Oy/io nokasane
HegHayHe 30UIbLICHHS PH3HKY BHHMKHEHHSI paky Je-
reHb cepei MpauiBHHKIB, Y SKHX BH3HA4aBCA CHIIKO3.
Ane peaynsTaTh JOCHIIPKEHE He 03BN OJIHOCTaHHO
BH3HAYUTH PU3HK PaKy JieTeHb, BHACAIAOK OHOYACHOT
EKCITO3HLLT NMPALIBHHKIB APOMaTHYHUMH BYTMIEBOJHAMH,
Amopiprud 0sookuc kpemnio ma pax. TIposene-
HHMH emieMioJIoTiuHIMH  JOCHIPKeHHsIMIH He OyJH
BCTAHOBJICHI BUMTAAKH PAKY JIereHb UM IHLIOT JIoKauiisalii
NpH eKCroHyBanti POGITHHKIE aMopdHUMH PopMaMH
JBOOKHCY KpeMHilo. Ane ofHuM i3 BHAIB amMopgHOro
ABOOKHCY KPeMHIl0 € iaTOMOBA 3eMJfl, sIKa BHKOPHCTO-
BYEThCSl Ha GaraTboX MPOMHCIAOBHMX NIANPHEMCTBAX.
Bracaigok Ti nepenaiioBania ( KaabUMHI3aLii) npu Tem-
nepatypi Bix 800 no 1000 “C yrBopioethes cipypaTo-0i-
JHiT MOPOLLOK — Ki3esibryp, sikifi MicTuTsb Ginbuie 60 %
kpuctobadity. EnizemionoritHum aochimKeHnam cepej
POGITHHKIB 3 BUPOGHUILTBA AjaTomool semii B CLITA
6yn10 noKasaHe 30ibLUCHHS PH3UKY CMEpTI NpPaLiBHK-
KiB Bif paKy JiereHb, siki Oy 3aiHATI B TIpoLiecax BHIO-
GyTKy i 06poGKK miatoMoBoi 3emii [22, 30, 34, 38).

Tizieniwnud monimopune 3a excnosuyiero
npayisnukis 0800KUCOM KpemHilo ma npogi-
aaxkmuka paxy Gponxie ma nezenwsv. OnHum i3
HANBAXKJIMBILUMX HANPAMKIB NOMEPEKAHHS HeraTHs-
HOTO BIUTMBY KPHCTANMHOrO ABOOKHCY KPEMHIIO Ha op-
ranism npawotounx € norpumanna TJIK y nositpi po-
6040l 30HH.

ITicaist ocraTounoro nopenesns IARC kanueporen-
HOCTI /1St JHOAMHM KPHCTANIYHOTO IBOOKHCY KPEMHIHO,
Y CBiTi pO3MoYaioch 3HHKEHHSI TiFiEHiYHHX HOpMaTH-
BiB (3a IMOKasHHKOM pecripaGesbHOro nuiy — 3 aepo-
auHamiyanM giamerpom 0,5—5 mxm). Tax nafiGinbiu
MOPCTKI HOPMATHBH ISl CePeHLOA0O0BOI KOHLIEHT-
pauii uncroro SiO, pospoGaeno B CLLIA: 0,025 mr/m?
(ACGIH), 0,05 wmr/m3 (NIOSH), 0,1 mr/m?
(OSHA); a Takox B kpainax €C: 0,1 mr/m? (Bean-
ris, Hopseria, Izeuin), 0,15 mr/m® (L efiuapisn),
0,2 mr/m? (Pinasnmis), 0,3 mr/m° (Beauka Bpura-
nisi, Hopserin) [28, 26, 32, 35].

B Ykpaini takoxk 3 1997 poxy Bigdysioch 3HHIKEHHs
[JIK nujty HEOpraHiyHoro, o MiCTHTL ABOOKHC KpeM-
Hi10 7151 aTMOCEPHOTO MOBITPS ( BIAMOBIAHO A0 HOT0 J0-
Ji y nuini — MakcHMalibHa pasosa / cepeanboao6osa

KoHueHTpauia ): Gimbw 70 % — 0,15/0,05 mr/m3; Bin
20 0 70 % — 0,3/0,1 wmr/m3; nwkue 20 % —
0,5/0,15 mr/m3[7). ToGTo, cyuacha cepeanbonota IIK
JJ151 KPHCTAJTIYHOTO HATY B aTMocgepHOMY MOBITPi B YK-
paini HabJKaeTbes 10 BUMOr B kpainax €C, an€ wis
noBiTps poG0oYoi 30HH B YKpaiHi 3aNHLWIAIOTHCA He 3MiH-
HOolo 3 1988 poky i BH3HAYAIOTLCA: NPH BMICTI Y NuJI
Ginbwe 70 % SiO, — 1,0 mr/m® (B nepepaxynky Ha
uncrtnit SiOy — 0,7 mr/m3); npu Bmicri 1070 % —
2,0 mr/m? (uncruit SiOy — 0,2—1,4 mr/m3); Bin 2,0 no
10,0 % — 4 mr/m3 (uncruit SiOy — 0,08—0,4 Mr/m%)
[TOCT 12.1.005-88], to0T0 Ma€ KOJIMBAHHA BiJl
0,08 1o 1,4 mr/m3.

ITpoBejenum HaMM aHasliz3oM AiSILHOCTI CaHITapHO-
enijemMioIoriyHol c1y:K0n YKpainu nia yac NoTOYHOro
caHiTapHoTO HAMISAY 3@ NPOMWCJOBHMH MiNPHEM-
CTBAMH BCTAHOBJAEHO, 1110 npotsarom 2003—2006 p.p.
Ha 14,0—20,7 % 06CTeXXeHHX NiANPHEMCTB Y NOBITPi
po6ouoi 3oHu criocrepirasocs nepesuiuedns [IK wns
nuay i aeposodis, a iz vux — nepeeniwenns TIK aas
peyosuM 1 —2 knacis nebesnekn — na 8,9—25,1 %
oGerexkennx nignpuemcts. Ilpu ubomy, maixe y Beix
rany3ssix ekoHomiutol gianerocti B 2006 poui Bigbyaock
3MEHILIEHHS KiZIbKOCTI TIANPHEMCTB, Ha AKHX L NOKa3-
HuKH Manu sinxuaenns Big TOK (na 15,7—40,1 %, y
nopisusinni 3 2003 p.), kpiM 06po6GHOT NPOMHCNOBOCTI
Ta €HepreTHKH, AC KiJIbKICTb TaKHX TIANPHEMCTB
36inbwnaacs (raba. 6).

Heo6xifHo TakoX BiAMITHTH, 1O KiibKicTb 06CTE -
»enux CEC npoMuciioBux 06'eKTiB, 3a nepioa aHanizy
JIAHMX, TAKOXK MAJI3 HETATHBHY AMHAMIKY, | B Cepe/iHbo-
My 3Hu3uBCs Ha 6 % (Ha 15,5 Tic. 06'ekTiB Gyao 06-
CTeXeHO MeHw, Hixk B 2003 poui), 1o BKasye Ha 1o-
ripientst gisvibHocTi cnyxOu ririenn npaui CEC seix
PiBHIB B HANPsSIMKY NMOTOYHOrO CaHITAPHOrO HATJSLY 38
MIPOMUCAOBHMU 06 €KTaMH,

s 60poTh6H i3 KAHUEPOreHHOIo HeGe3NneKow, Ky
BHKIHKAE KPUCTANiMHKH IBOOKHC KPEMHilo, HeoOxiaHa
peasiizalis CydacHHX TEXHOJOTIYHHX Ta TEXHIYHUX 3aC0-
6iB, CrIpAMOBAaHHMX HA 3HWXKEHHS 3aMHJIEHOCTI MOBiTPs
po6OYOT 30HH LIIAXOM: aBTOMATH3ALLT Ta TepMeTH3auii
MpOLECIB, 1e BilGyBAETLCS YTBOPEHHS TTHAY, BHKOPHC-
TaHHA BOJSHOIO 3POILYBAHHA NOBEPXHI, 5IKA € JuKepe-
JIOM YTBOPEHHS1 [THJTY, CYX0i BUCOKOE(EKTHBHOT I0KANb-
HOT BHTSIKKH 1 inbTpaii noBiTps po6oyoi 30HK TOWIO.

BukopHCTaHHS iHAUBiAyalbHHX 3ac00iB 3axucTy
OpraHiB AHXaHHS Bif MHJIY TaKOX MOBHHHE 3aCTOCOBY -
BATHCH SIK HEOOXiAHMIT 3axi NpodIAKTHKH, AKILO He-
MOMK/IHBO 3a0e3MeydTH iHLWI 3aXoAu, aje BHACIL0K
CTBOPEHHS A0IATKOBOrO CYMPOTHBY MOBITPIO NPU {i0ro
NOTPAINIAHH ¥ AMXaJbHI WISXKH Td 3HWKEHHA KOM-
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Tafinuus 6
Jani npo noTo4HHit caHiTAPHWI HArIAA 32 NPOMUCAOBHMH 06'ekTamMu Ykpaiuu cinyx6oto ririenn npaui
ITua i aeposoni neperunyiots FJIK
Kimekicrs nocaipxennx 3 Hux pevosunu 1 Ta 2
Tanysi exonoMiunol HPOMHCJIOBHX 00’ eKTiB BCi pe4OBHHH KJ1acy Hebe3nexH, uio-
OisabHOCTI / nepepumyioTs FJIK
2003 2006 2003 | 2006 2003 2006
0, [) 0,
Al sr bl N (%) bremtmeon ol A (%)
Siscate, micons 28544 | 22488 | 212 | 193 | 180 | -266 | 198 | 163 | -342
rocrnojiapcrea, MHCIHBCTBO .
Jo6yBHa IPOMHCIOBICTE 18987 15787 -16,9 37,3 34,2 -23,7 21,0 19,6 -2,6
O6pobHa NPOMHCIOBICTD 124892 125650 0,6 18,8 19,3 3,5 18,3 18,4 1,6
Enepreruka 3516 3123 -11,2 15,7 19,6 10,5 14,4 17,8 21,5
Byzisanureo 12691 12350 -2,7 28,7 | 253 -14,0 25,1 21,4 -14,0
Tpancnopt 35771 35275. -14 23,4 14,2 -40,1 21,0 14,5 .| ~27.5
Inui 32363 26563 -17,9 14,0 12,1 -15,7 11,5 8,9 -35,1
Benoro 256764 241236 -6,0 20,7 17,8 -19,0 18,0 16,2 -13,4
thopTy nA npauiBHUKIB, Ll 3aci6 ¢ disionoriuHo ma- Bucxosku

JI0 NMPHAATHHM, OCOGJMBO MPH BHKOWaHHI poGiT i3
3HAYHUM i3HUHHM HABAHTAMKEHHSIM.

AKTya/JIbHUM HanpsiMKOM GOpOTbOM 3 PakoM Je-
reHb, cepejl MpalliBHHKIB AKi eKCroHYI0ThCs Ha BHPOO-
HHUTBI JJAHHM KaHUEPOreHHHM arcHTOM € norepei-
JKeHHST TIOTIOHOKYPiHHA, siKe 30i/IbLLYE PH3UK BHHHK-
HEHHS1 Uiel naTosorii, A TakoX — HEIONyLIEeHHs Ta
CBOEYacHe BHBEIEHHS i3 npodecil npauiBHUKiB 3 03-
HAKAMH BPAX<EHHSI CHCTEMM JIMXaHHH —, XPOHIYHHM
O6pPOHXITOM, MOYATKOBHMH CTaAisIMH MNHEBMOKOHIO3Y,
nepeapakoBUMH 3aXBOPIOBAHHSIMH Ta A0GPOSIKICHUMH
NyXJIHHAMH GPOHXIB T4 JI€reHb.

[lepcneKTHBHUM HanpsiMKOM npodginakTHyioi po-
6GOTH TAKOXK € BU3HAUEHHS MOJIEKY1APHO-6i010rYHUX
MapKepiB YyTJHBOCTI 10 BAHHKHEHHS PaKy OpraHis M-
XaHHS, 2 TAKOXK BUKOPHCTAHHA OHKOMapKepiB, LUTO-
JIOTIYHOrO AOCHIKEHHS! XapKOTHHHSA Ta PeHTreHorpa-
chii BUCOKOT PO3AINLHOT 30ATHOCTI /151 BUABJICHHSM OH-
KOJIOTIYHOT NaTo0riT HA PaHHIX iT CTauisx.

Hna ynpasainus npodeciiiHoo KaHLEPOreHHOIO He-
6e3neKolo Ha HaLLOHANLHOMY PiBHI, AKTYaNILHHM | HEBH-
PilleHHM HAMPAMKOM 3a/IHILIAETLCS Peadlizalia €auHol
CHCTEMM peecTpallii KaHUueporeHHoi HeGe3neku Ha BH-
poOHHUTBAX, Aka G 06’eaHyBasNa CARITAPHO-MiMEHIMHIR
MOHITOPHMHT 3a YMOBaMH npati it meanunui (npodgnarto-
JIOTIYHHMH TA OHKOJIOTYHHIH ) MOHITOPHHT 3a CTAHOM 3]10-
poB’st npauoiodnx. CTBOPEHHS TAKOT CHCTEMM MOHITO-
PUHIY 03BOJUThL NPOBOAMTH WHPOKOMacILTalHi Korop-
THi T4 KOHTPOJ/LOBAHI eniaemMioNoriudi A0CHIWKEHHS,
BH3HauyaTH hakTOPH Ta FPYNH BUCOKOTO PU3KHKY BUHHK-
HEHHA 3JIOAKICHHX HOBOYTBOpEHb Cepejl [PaLooUX,
LEHTPaNi30BaAHO MPOBOIHTH BHCOKO KOLUTOBHI AOCJIA-
JKEHHA KaHLEPOreHHHX BUPOOHHYHX areHTiB ToLlo.

[TpoBeneHUM AOCHILKEHHAM BCTAHOBACHO, WO B
€pponi Ta B YKpaidi KpHCTANiuHA JBOOKHC KPEMHIK
BIIHOCHTHCS 0 MPIOPHTETHHX BHPOOHHYHX KaHUEPO-
FCHHHUX dreHTiB, SIKi € NPHYHHOIO 3aXBOPIOBAHOCTI Npa-
LIOKOUMX HA paK OpPOHXIB Ta J€reHb.

Kpueraniyuuit ABOOKHC KPEMHIO € UIHHOK, WHPOKO
BHKOPHCTAHOIO NPOMIICJ0OBOIO CHPOBHHOIO, fIKA 3HAYHO
MOIMPEHA Y MPHPO, 1O He A03BOJSIE MOBHICTIO BUK-
JIIOYUTH HOro 3 NMPOMHCN0BOro BUKOplcTaHng. Lle ofy-
MOBJIOE HEOOXIAHICTb NIACHJICHHA CAHITAPHO-TririeHiy-
HOrO Ta MEAHYHOTO MOHITOPHHIIB 33 BAKOPHCTAHHAM Lii-
€1 KaHLLepOreHHOT PeHOBHHH B POMHUCJIOBOCTI.

Diznko-XiMiuHi Ta GioxiMiuHi OCOGMMBOCTI KpHCTA-
JIYHOrO BOOKHCY KPeMHilo (HEPO3YHHHICTb ¥ BOAi, roJ-
KONOAiIOHA CTPYKTYPa KPHCTAJIB, MOMUIHBICTD YTBOPEH -
Ha Ximiunux 38’askis 3 JIHK, iHiuiroBanns BibHO-paau-
KAJbHOTO OKHC/CHHA Ta CTHMYJsUis BHPOOJEHHA B
TKaHMHAX MeiaTopiB 3danajdeHHs], siKi 0rnocepeaKoBaHo
00yMOBJIIOIOTL: MEXAHISMH KAHLEPOreHesy) JexaTb B
OCHOBI NaToreHesy paky OpoHXiB Ta nerenb. Bushaue-
HO, 1O NHEBMOKOHIO3 € (AKTOPOM BHCOKOrO PH3HKY
3aXBOPIOBAHOCTI HA pak OPOHXIB Ta JiereHb NpauiBHHKIB
€KCNOHOBAHHX ABOOKHCOM KPEMHIl0 HAa BUPOOHHLITBI.

Tomy, npodinakTika paky GPOHXIB Ta JereHb Ta iH-
ol npodecifinol naTosorii NUJIOBOro reHesy cepep,
poGITHHKIB, fIKI NPaLIOIOTh B YMOBaX BUPOOHHYOI eK-
CMO3HILiT KPHCTaNIYHHM ABOOKHCOM KPEMHIlo (KBapLLy,
KpHCTOOANITY, TPHAMMITY ), NOBUHHA NPOBOAUTHCH Ne-
peayciM 3a paxyHOK BHKOPHCTAHHSA TEXHIYHMX T4 Tex-
HOJIOTYHHX 3ac00iB, CIIPSIMOBAHMX HA TepMETH3aL|0
BHPOOHHYMX npoueciB Ta 06/1aaHAHHS H BHKOPHCTAH-
Hf [TMA03aXHCHUX 3aC00iB, 4 TAKOXK — iHAUBIAyalbHHX
3ac00iB 3aXHCTY OPraHiB JMXaHHs (pecnipaTtopis).
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Jlna nokpalleHHs CaHiTapHO-Tiri€HiYHOro MOHITO-
DHHTY 3a €KCIO3HLI€I0 MPaliBHUKIB KPHCTaJiYHHMH
thopMaMH ABOOKHCY KPEMHIIO iCHYe HarajbHa HeoOXil-
HiCcTh ¥ creuiadnizoBaniii naGopartopii B crpyktypi 1Y
«IHeTuTyT MemrunnK npaui AMH Ykpainu», sika 6yna
0 ocHalleHa 06JaHAHHSAM, IO A03BOJSE BU3HAYHTH
XiMIYHY Ta KpHCTaNiYHy CTPYKTYPY ABOOKHCY KPEMHIi0
y NPOMHMCJIOBOMY THJ Ta Aiametp fioro yacrok. Ilas
1bOro HeoOXigHe oGsAWITYBaHHS Takoi Jadopartopil
BHCOKO KOLUTOBHUM OO0/AIHAHHAM (PEHTLEHOCTPYK-
TYDPHHM aHaJi3aTOPOM, CKaHYIOYHM eJIEKTPOHHHM MiK-
POCKOTIOM, JIa3€PHAM aHA/i3aTOPOM 4YacTok, (oTo- Ta
CrekTpoOTOMETPaMH ), 4 TAKOXK 3a0e3reyeHHs if nia-
TOTOBJEHUMH Kajapamy (il>KeHepHHM MepcoHanoM —
(hizukaMH, XimikaMK ) TOLLO. .

Kpim Toro, HeoOXiiHO CTBOPHTH CHCTEMY BTOPHHHOI
NPOQINaKTHKH, AIKA CIIPAMOBAHA HA PAHHE BHSIBJIEHHS |
BHBeJleHHS! i3 npodecii NpaliBHUKIB 3 MHJOBOIO MaTo-
JIOTI€I0 OPraHiB INXaHHs, a TAKOXK AOBrOTPUBANOro (1o
JKHTTEBOIO) CNOCTEPEXEHHS 32 POOITHHKAMH, AKI GyaH
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K NMPOBAEME 3TUOAOCIT N N NPODUAAKTUKU PAKA EPOHX0B N AEFKUX CPEAN
PABO4UX, SKCMOHUPOBAHHBLIX HA NPOV3BOACTBE NbIALIO ABYOKUCU KPEMHUS
Y «MHCTUTYT MeanumHbl Tpyaa AMH YikpauHbi», r. Kues

[TposeneHHBIM HECNEAOBAHIEM ONIPENeNeHbl (PU3NKO-XHMHYECKHE CBOMCTBA ABYOKHCH KPEMHH3L, €€ IIPOMBIILIJIEHHOE HC-
MONb30BAHUE H DKCMO3ULMS pabounX Ha NPOU3BOACTBAX., YCTAHOBAEHD!I MEXaHH3MBI H (PAaKTOPbl PUCKA BOSHMKHOBEHHS
cpeay pabOTHHKOB 9KCITOHHPOBAHHBIX JIBYOKMCEIO KpeMHMA paka OpoHxoB U Jierkux. [IpoaHanusupoBaHbl MEpOITPHSTUS
110 npouIaKTUKE JaHHOMA NaToNOrMK M pa3paboTaHa cTpaTerys JaibHeiilero passuTs NpodIaKTHKH 3I0KayecTBeH-
HBIX HOBOODPA30BaHMI OPraHOB AbIXAHMS, KOTOPbI¢ BOSHUKAIOT MO BIMSHUEM KPUCTALIMYECKOI ABYOKMCH KPeMHMUSI.

Kumrouessre ciopa: ABYOKHCE KPeMHHA, PaAK ﬁpOHXOB H JIETKHX, YCIXOBHS pr.f{a‘ IMHIEMHOJIOT ML, npmbnﬂaurm:a

Varyvonchyk D.V.

TO THE PROBLEM OF ETHIOLOGY AND PREVENTION OF BRONCHUS AND

LUNG CANCER IN WORKERS EXPOSED TO SILICON DIOXIDE DUST AT PRODUCTION
Institute for Occupational Health of AMS of Ukraine

The studies conducted revealed physical and chemical properties of silicon dioxide, its use in industry and its effect on work-
ers at production. The mechanisms and risk factors in development of bronchus and lung cancer in workers exposed to sili-

con dioxide have been established. Measures for prevention of such pathology have been analyzed and a strategy has been
developed for further prevention of neoplasm occurrence in respiration organs under the exposure to crystal silicon dioxide.
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