CeT-aHOJIiB Ta IUIACTHHYACTUX KAaTOIB. Y MpOIEC eIeKTPOIIi3y Oyae yTBo-
proBarucs rigpokcuy Fe?*. Crike-oTpuManuii cOpOEHT TiApokcu 3aiiza
Ma€ pO3BHHEHY NUTOMY TOBepxHI0. [lepeBarn 0OpoOKH CTOKIB 3a JIOTIOMO-
TOI0 OTPUMAHOTO COPOCHTY € MOXKIIMBICTh OYMIIYBATH Pi3HI CTOKU B OJTHO-
My TOTOLl, @ OYHMILEHY BOAY BUKOPUCTOBYBATH B TEXHIYHUX LIAX 200 mi-
KITIOUHTH 10 perpkyiriii. O0pobnena Boxa Bimnosimae ['JIK Ha ckunm ta
HE € TOKCHYHOIO.

[Ipu ounIeHH] CTIYHMX BOJ 3a JOIIOMOTOIO CBIXKE OTPUMAHOTO CO-
pOEHTY TigpoKCcHaa 3aili3a YTBOPIOIOTHCS MUIAMH, XIMIYHHH CKJIam SKUX
0arato B 4OMYy BH3HAYA€ETHCS YMOBAMH IIPOIECIiB 0OOpOOKH METajiB Ha Ma-
mHOOY NIBHUX, METaJ000pOOHHX 1 MeTanypriifHux mignpuemcrsax. [llma-
MU MPEJCTABISIOTh COO0I0 MACTOMOIOHY Macy YOPHOIo, OPYIHO-3€JICHOrO
a00 KOPUYHEBOTO KOJIBOPY, B 3aJISKHOCTI BiJl iX CKIamy, 30KpeMa Bia BMic-
Ty cnonyk 3amza (II) i (III), xpomy, Hikemro 1 Mifi.

CopOeHT rifgpokcu/ 3aiiza 3abe3neuye OUTBIT TTTHOOKE OYHIICHHS
CTOKIB, HIXX TpaJuLiiiHi peareHTHI MeToau. Ha BinMiHy Bij 3BHYaifHUX pea-
TCHTIB TIIPOKCHU] 3aJ1i3a HE BUKIIHKAE TOJATKOBOT'O 3aCOJICHHS CTOKIB. [uM
TIOJICTIIYETHCSI TOBEPHEHHS BOAM B BUPOOHUUTBO. [Ipn Horo BUKOpUCTaHHI
HeMae HeoOX1THOCTI PO3IUIATH CTOKH 32 XapakTepoM 3a0pyaHeHb. CBOKHI
TiIpOKcHA 3ajdi3a HE € XIMIYHO arpeCHBHOIO PEYOBHHOIO, a Horo ocan 3
IHIIMMH MeTaJlaMU MOXKE CIY>KHTH BHXiJHOK CHPOBHHOIO Ul BUPOOHHIIT-
Ba OyaMaTepiaiiB, IIrMEHTIB i TJa3ypi.

METO/M OYNIIEHHSA CTIYHUX BOJI ATPOKOMIIJIEKCY

Yepnikog 1.P.
Hayxosuii kepisnux — I'ankina O.I1., kano. mexH. nayx

HaBaHTa)XeHHsI Ha arpOKOMIUIEKCH 1 (hepMH 3pOCTAE 3 KOKHUM PO-
KOM 4epe3 3pOCTaHHs CHOXXHBYMX IMPOIYKTIB, 1[0 CTBOPIOE JIOJJATKOBE Ha-
BaHTa)KCHHS HA CHCTEMY BOJOOYHIINCHHS [UX KOMILICKCIB.
Cy4acHi METOIM OYMIIEHHS CTIYHMX BOJ arpOIpOMHCIIOBOTO KOMIUIEKCY,
TIepII 332 BCE, BU3HAYAIOTHCS SAKICHUM CKJIAZIOM CTiYHHX BoJ. [lo Xapakrtep-
HUX 3a0py/JHIOBaYiB CTIYHHX BOJ BIZHOCATH HACTYIHI 3a0pyAHIOIOUI pedo-
BHHU: 3aBHC]II PEYOBUHH, a30T 3araibHui, Gpochop, XJIOPUIHN, KUPHU, BUCO-
kuit BITK ops 1 XTIK.

Cepen METOJIB OYMINEHHS CTIYHUX BOJ arpOKOMIIJIEKCY 3aCTOCO-
BYIOTb NNO€JHAHHA KJIIACUYHUX CXEM OYMIICHHA CIIIBHO 13 3aCTOCYBaHHAM
e(eKTUBHOTO i eHepro30epirardoro ooJaHaHHS 3apyOKHUX BUPOOHHUIITB.
BuxopucTaHHs KOMIUIEKCY METOJIB OYHWINCHHSI CTIYHUX BOJ OOYMOBIIEHO
BMICTOM Pi3HOTO XapaKTepy JOMIMIOK B OYMIYBaIbHINA BOJI, TAKUX SK: Me-
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XaHI4HI 3a0pyaHeHHs (IMICOK, IJIMHA); XIMi4HI 3a0pyAHEHHs (pO3YMHEHI
coJi) Ta OioJyoriyni 3a0pyaHeHHs (OakTepii 1 BipycH).

Tomy, sIKiCHUMIA CKiTaz 3a0py/THIOIOYHX PEUOBHH 1 BU3HAYA€ METOJ i
cnoci6 ix ouninenns. Kinacudikarist MeToaiB OYMIEHHS CTIYHUX BOJ PO3pi-
3HSETHCS 33 TPYIIaMU 3aJIEXKHO BiJl XapakTepy 3a0py/JHIOI0Y0T peUOBHHH.

MexaHiuHI c1TOCOOH OUHIICHHS CTIYHHX BOJ 3aCTOCOBYIOTH SIK IIe-
PIIy CTaIif0 OYUIICHHS — JIJIs OCBITICHHS BOJIH.

BupnaneHHsI KpyMHOAUCHEPCHUX YaCTHHOK 3MIMCHIOIOTH HACTYITHUMH
METOJIaMH:

— TpaBiTamiliHe BiICTOIOBaHHS (OCHOBHI CIIOPYIH — ITiCKOYJIOBIIOBA-
Yi, BIICTIHHUKH);

— (QinbTpyBanHs (Ha GloNOriYHUX QUILTPaAx);

— OCBITJICHHS y 3aBHCJIOMY Iiapi (BOJa OYHMINAETHCS 32 PaxyHOK 3a-
TpUMaHHs 3a0py/THEHb Y 3aBUCIOMY 1L1api);

— (uoranis — OYMIICHHS BOAW 32 PaxyHOK IPUIMIAHHS YaCTHHOK
3a0py/HeHb 10 OyJIp0alIoK MOBITPS 1 BHHOCOM iX Ha IMOBEPXHIO;

— BIIUEHTPOBI MeToM (3acCHOBaHI Ha moaiti (a3 B Moye BiILEHTPO-
BHX CHJI).
Bupanenns apiOHOAMCIIEPCHUX YaCTHHOK MPOBOJATE CIIOCOOaMH:

— KOaryJsuis — MpoIec 3JIHUIaHHA | yKPYIHEHHs YacCTHHOK 3a0py/-
HEHb B Pe3yJIbTaTi BBEICHHS B CTIYHI BOJU PEarcHTIB,;

—  (QUOKYJSLiA — PI3HOBUA KOATYJAMil NpU BBEICHHI (IIOKYISTHTIB
OpraHiyHOTO YM HEOPraHIuHOTO MTOXO/PKEHHSI.
OuuIeHHS BiJi PO3YMHEHUX JIOMIIIOK (MiHEPaJbHUX PEYOBUH) MPOBOUTH-
¢ 3a TAKUMH CII0OCOOaMu:

— JMCTWIALISA — TOJT PiJMH, 3aCHOBaHE Ha 1X PI3HOI TeMIepaTypH
KHUITIHHS;

— 3BOPOTHUI OCMOC — Cy4YacHHH CHOCiO OYHMIIEHHS CTIYHUX BOJ, 3a-
CHOBaHMI Ha (iNbTpyBaHHI BOJAM 4epe3 HaIBIIPOHMKHY MeMOpaHy, Ipo-
HHUKHY BOJZy, 1 3aTpUMy€E 3a0pyJHEHHS;

— 1OHHUI OOMiH — BUJIAJICHHS 3 BOJHU COJIEH METalliB 3a PaxyHOK pea-
KIii 3aMiHH 10HIB KHCIOTHHUX 3aJIAIIKIB HA 1HIII 1 IX BUIIAJaHHS B 0Ca);

— HeWTpaizamis (XIMiYHHIA CIIOCI0 OYUIEHHS CTIYHUX BOJI 3aCTOCO-
BYIOTB JUUISl CHUIBHO JIY)KHHX 200 OCHOBHHX CTIYHHMX BOJI, SIKHH TEK 3aCHOBa-
HUU Ha JT0JIaBaHHI PEareHTiB).

Bunanenss opraHivHUX 3a0pyIHEHb:

— copOIIist — MOTJIMHAHHA 3a0pyIHEHb 3 PIIWHU TBEPIOIO PEUOBH-
HOIO;

— eKCTPAKIlisl — CIoCi0 BWIIyYEHHS PEYOBWHU 3 CTIYHOT BOJAHM 32 JI0-
ITIOMOTOI0 JIOAaBaHHs B Hel piouHM, B sKild 3a0pyJHEHHS PO3IYHHSIETHCS
Kpaitie.
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Bionoriune okucHEHHs (BiOYBaE€ThCS B aepOTEHKAX Ta Ha Oioyoriu-
HUX QiabTpax).

3He3apakeHHs 3/1HCHIOI0TH 32 JOOMOT 010!

— XJIOpYBaHHS — PEareHTHUH CHOCiO OYMIIEHHS CTIYHHMX BOJ i3 3a-
CTOCYBaHHSIM PI3HHX CIIOJIYK XJIOPY, SIKi € 3ryOHUMH JUI OaKTepii;

— 030HYBaHHSI (IOPOTHIT METO/I, 3aCTOCOBYETHCS PiIKO);

— yneTpadionerose onpomineHHS (Y D).

3HEBOJHEHHS OCaly i BUTOTOBIICHHS TOOPWB 3IiHCHIOIOTH 3a JOIO-
MOTOFO TIIICTHIIOK.

3acTocyBaHHS MPOTPECHBHUX TEXHOJOTIH TO3BOJSE 30UIBILIUTH BH-
POOHHUITBO TBapUHHUIIBKOI MPOMYKIii, MO NPHPOTHAM YHHOM 301TBIIy€E
KUTBKICTh THOIO 1 MOCHiAy. Y Cy4acHOMY CBiTi MPIOPUTETHOIO CKJIaIOBOIO
Oyb-KOT TEXHOJIOTIT OYHUIIICHHS BOJ Te, 100 TEXHOJIOTIi Oyyin eHeprosde-
piraroummH, M0 He BHOCSAThH €KOJIOTIYHO MIKIUIMBUX MITYYHHUX MPOAYKTIB Yy
HaBKOJIMIIIHE CEPEIOBHUIIIE, a TAKOXK,/ 11100 BOHH OYJIN Majo3aTpaTHUMHU.

Hanpukian, y €Bporri, B CHCTEMax OYHUINCHHS CTIYHUX BOJ BHKOPH-
CTOBYIOTh (iNbTpH mepioguyHol Aii: HyT4-QiIbTpH, JicTcsaHe 1 (iabTp-
mpecu Ta GpinbTpu Oe3nepepBHOI ail: OapabaHHI, TUCKOBI, CTPIYKOBI.
TakuM YMHOM, TEXHOJIOTIIO OYHIICHHS CTIYHHMX BOJ CJIiJ IPOBOIMTH IUIS-
XOM MOEJHAHHS 3 TPAAULIHHAX TEXHOJOTII Ta HOBUX 0€3peareHTHUX METO-
JIiB, 110 TO3BOJIATH 3a0€3IICUNTH OUYMILEHHS BOAM 10 BUMOT, LIO periaMeH-
TYIOTBCS ICHYFOUMMH HOPMATHBHO-TEXHIYHUMHU JOKYMEHTAMH.

OUYMNIIEHHSA CTIYHHUX BOJ JAEPEBOIIEPEPOBHHUX
nIanPUEMCTB

Illeéaoponoe A.0.
Hayxosuii kepisnux — I'ankina O.I1., kano. mexu. nayx

VY BUpPOOHHMITBI A€PEBHUX MaTepialliB 3aCTOCOBYIOThCS KapOamino-
, GeHoxn- 1 MenamiHOpOpManbIeriHi cMoiH. Y mporeci BUpOOHHUITBA yT-
BOPIOIOTBCS CTiUHI BOJHM B KibkocTi 26 M° Ha 1 000 M3 mpomyxkiii.

Criuni Boan J1epeBOOOPOOHOTO IANPUEMCTBA, 110 BUBOISTHCS 3
TEPUTOPIT MiJIPHUEMCTBA, YMOBHO JISATHCS HAa TPH IPYITH:

— BUPOOHHUYI (BUKOPHCTOBYIOTHCS B TEXHOJIOTTYHUX MpOLIEcax);

— mo0yTOBi (BUBOAATHCS 3 CAHITAPHUX BY3JIB, AYNIOBHX BHPOOHHU-
9HX | HeBUPOOHHUUYHX Oy/IiBEIb);

— atMoc(epHi (IOIIOBI BOIH Ta BOAX B PE3yJIbTATI TAHSHHS CHIr'y).

3a KOHIIEHTpAIIIE€I0 3a0pyAHIOIOYNX PEYOBHH JIEPEBOOOPOOHI ITi I~
puemcTBa BigHOCsAThes 10 11 rpyma (500-5000 mr/nm®), a 3a cTyneHem arpe-
CUBHOCTI — J10 crnaboarpecusuux (pH = 6-6,5).
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