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P211-111w 11[12w4w1Pil I-tpw Lucirlbgntraiw'u

qtauliwt_nOwti hw2Lib1n4ni.pin1ti /1J110r1

U. Liwt.ribqnphw

p. bpLiwU

bbpwawliwb dwu. wtwàwj «p2w1.1w tih2wt.twiph 4pw wqn.bgrarajwli
qttwhwt.nduth L Ltmpat.uptiumrajwtt dwuhtt» << opb.uph14-pn. hntl4w6h, 4-pn. tiwuh, 3-pn.
Lbwh Li) bbrawLibut` «wt.topquiuwilido raranCubph Liwd binuabph
wpinwrIpntraintti» n.wuwliwpcil[nuf t npwbu «U.» Liwt.nbqnphwih cInpbnilibnirajwtt
mbuwq:

cl-npona.tbnirajnipc bw[uwt.nbut.tnal Liwctilwlibpuik bplaub pww.uph U.2witfujwli

2P2w141 Uktilijwb rawrtunlwurt wprunaiwpbpwliulti hwtiq.nLJgnLti, 10-pn. thnting

85 hwugbnu.V Liwraumwt..natu Lnwpw(Spnid: Swpw6pnal wnlqw t With pwpwd2wLidau
wpwwn.pwilwu, npt tLip1iujnui -1 qnpbnal Lt «Uhilwq» IDP cblibpnLiajw1.1 /wiunthbui'
Ctitibpnirajna)/ U. hntlwt.iwuh ubihwtiwtiwinhpn2 hbln tiwpawliwint.rajwtt wwjawbwqhp
1fupbintg hbuin bwruwu-ibuitnal www6nInnwd-bu Lwruwwwwpwuindwt, LhnLinui pnipp

Lubhpwd-b2Ln ranijimtntrainiuttbph abnppbpnulhg hbuin, ettlibpnt.rajwb gnt-itihg

'Llwruwinbuilnal tqb inwpwbpc: <nritutiwup qpwrIbaunui t 4140i12 aulibpbu, nprild

wpinwrIpmfaiwb LiwcOwLibpawb hwt.lwp 2htintfaiwti 1.1w1ibpbuc t 983 62:

Swpw6ph hwphwttmtajwtip wnliw 1 qnpOnr. pbumbwhwtignyg It inwppbp wwhbumwjhb

211tinirainakibp: <wriraufowli rawrIwt.lwurt wt.lbliwOnt.n ptitaibLh u-ibbPQ
inwpwbphg quitainui bb 620 i hbnwitnpnitaiwb

blituputcwwliwb dtuu: cl-npbniubnirainiup hpuiliwttwg11bLni gningainio niubgnn.

wpwwq.pwliau 21-agar-aim:until, tmp 2b4-2httn1rajuiu Liwnni.gnid 1 bwi-uwinbuttnt.ii:

JnLjnLtJnht.hpwliwbwgt.lbipt. t L[bpdonpngt.lufu w21-uwww`uptibp U. uwppwt.tnpnaltibph

Lbpitwiwgilnq qnpbniubni.rajwb tiwpiwwwwpwandwtt L1flLLflftS Cblibpnirajniuti

ogultibipt. wniw bbrawliwnnigt.tw6ptibphg‘ Lnwpwbph 2pwdwwwliwpwpnalp

«Lt.bnihw 2nLp»clP ctillbpnLiajwb RwrIwpwipti 2pwdwinw1iwnwptiwits

gwtighg, [Ia.{ 11blimpwliwwwliwpwpnu5p hpwliwtiwg4nui t. «<3» cIDP ctillbpnirajuk

gwlighg: Swpw&pni.d Lininupt pwgwLiwintrajwb www6wnn4 wpwwhnupbpcthpIiwjnui

hwitwpLinui btt Libnplw2pbph hattiwpilwb hnpnui flL wwppbpwpwp mbriwifinrugnui



pwriwpwihti LInJnLqPL hwilwLiwpq: <binwqwinal, CbpnLrajatip pwriwpwarbinwpw`uh hbui
hwdwowlubg4w6 lrwrinigbt linjniqrn LintbInnnp, npat wpwwqpwliwb
inwpw6phg Libtigwrtwjhti Librtinw2pbpc Lnlhwtiwti pwqwpwji LnJn1rinL gulughti:
U.pinwqringaiwti Liwqdwljbpardwti hwdwp qwqh ulwhwti2uiPt1 ji jfibni Li.2bildwihti
wpngbutibpL, htqurbu buil" 2btipbph 2br1ngradp, tat4uwwbut.tnnl 1hpwliwtiwgbbt
t-rbtruipwlrwti bquitnuling:

bwruwt.ribuithrt qnp6ratibrnrajwb wpwwqpidupC 4N Li wit* dwpprnrajwdp
urlighnalh bplropuhrlti 1 /Si02/ (nph [utrinirajni.tiC 2.65q/w.13 hwtikuti 2bpdwinnh6wtiC
1728°C, balwti Libt_nD' 2590 °C): LI.jb tiwt-uwwbuiluth1 Lihpwn.bini npurbu dampini.pbalbp
nquipwawfuwihti qbtibpwumptibpad Ii àwjtiwji tibpwpwwqpnq uwppuatnpnaltkpnal,
npurbu uurhuiwtr drnp` nbinhtiri wpwwqpntrajau IJLI Li nriujbu rawtiopwgni.gh
huntbtwtijrara' puidujni.rabph, unuhbatibph tibpLibph db2:

“Uhdwq» Ur11 ctilibparajwti Linridhg, npe hwtiqhuwtirlid 1 dwutiwqhmwg4w6
mbtutintnqhwLiwti LiwgdwLibpwrarajnili, uhrtighnillh hpLouir1. wpwwqpbtni tntrunnwtrnit

btI wilDtIt-nPwtiPwiriti IsIwPpbPu-kitibp Li. inwppbp mbru'Untnqhwliwti
npntig qpwLiwti Li. pwgwuwlrwti Linqdbph LtbrItniharajwti wpri.jrntipnal hw2t4h

wntibinLt ptiuntrwhuiwtiwlrwti qnpi!Yntio,, pUwp4b 1 prulhwIrwti nbwqbtnntibph
LThpwalualp qbpdwpmp uhtrighnalh baropuhrt wpwwqpnirajnitiE, npnLt pwgwrat.nal
wadi) qnpoptirawgp:

etnibpnirajwti linqdrig uhilighnuTh opuhrt wpwwqpnilajwb hwdwp tiwtuwinbuilwo
Lnwpwbpnill ntiwjIiU wqinnuntw&nraiwti iiwLwpqwLjrj wpqbtni tiwwwwLinit
hpwLwiwgqb b wridnitrh winiifl.ibp Li oh.wjhti wilwqwtinal 11n2m. /14wfuLtwb

dwutihirtibp/, wqrnnh bpiropuhqh Libbilph bplropuhrth urwpmtiwtraraiwti bpbp

Lrbinbpnal fOwl-uwwbuilnq wpulwqpni.rajta inwpwbp, qburh Li UN-111mb

pwriunlwubp nulqrarajatitibpali, hhatiwIrwtinal wpwwtibinnuitibpp *anthill bti
ranytwinpbth tinpdbpri uwhawliubprial, uwirwiti wpwwqpntrajwti hwdwp tiw[uwwbuLtwo

Lonwpw6pnal Li. qbut CwqrawbwLi rawqwdwuh artrirnrajwdp Ljlfl2flLwwpabwirnipiniup

bilbt wilbth pwpap' arwidwtiw4np4w6 pwphwtip matinr. w4inn6wtiwurwphn4
haupwtijrniabph ueibriuntinruddu hbin:

etarbpntrajwti Linqdrig Liwqdwlibpuritbini. 6000mAnwph wpwwqpnqwlAwtintrajwdp

4N II wilbth dwppruraiwti uhthighadh baropuhqh wpwwh.parajniti, nph hwdwp

hwtiqhmutinill 95%-wring dwpparajwilp utlannwlr Lintwqh Lhn2hti, npc urwmpwuut

LIty5w1rnal buiruwwbuitnul gbh" LIALIJR Pwri.wph danwirwipnal qnpOnq Lkwpghu-itibph

hwtipmtwiphg: SbrutintnqhwLiwti qnpbEtirawigh hwdwp philhwirwti nbwqbtnntibp

Likutirthuuiuwti wqwpni Li liwnwu-ihti unquiti, npritip wpinwriptibtni. b.i hbtig uthrtna

Uttwtih hwtiph wqh hnalprat: Pwpwrip Uw)uwwbu4nii qib «Litiwtth wrth Lindphtiww»

cIDP otiLibparajnitihg: u-ibriuntint-uilbtrn hwumar alwarbpnif liwqdwtrbpwrarajdu

pbtatiwwwp dbpnwtibpnit etalhuitimp 120 Ln/Lnwph hnuiph hwdwp Lnirwhwb24h 24

bpra, dh2hti wduLutrwli 2 bp: Pwpwrth /NaCl/ 2pwjal trn&rairarig kibLrinpwdbilPPwtiwititl
brtwtiwLinit umwgitnill liwniumhlr unqwjh (NaOH) Ii. wriwraraith (HCI) trlibni.jratibp: Uju

qnp6Etirawgc Liwulwrninui L1WL ghtuni.t dratAntnpuiwiriti 6t121.1wti unutr:

Uurtunwli untwqp ptinpn24n1d npurbu pwpap dainhwtipwjtinirajwilp Li. uhtrighnalh

baropuhqh qqwth wwpatiwljarajwdp umwgitpul 1Lntwpght.nwihti

hwtipwpwph duitipwgdwti Li quidwti wpruntlipnid: Uttpqh mbriwihnru,h,Ltiti

hpwliwtiwgitbtru. dwutiwq[nnwg4w6 inpatwurnpinwjtfu Lrwqdwtrbparnt.rajnaiubit

pbanuinwp dbpbtiwtibpq wiwuuttr urwarbpnLt, jrupwpwtiiimp u.rwpLinal 30 - 50.0



L12nnt.t: Euri.hwtinw' 6300w/Lnwph piduwlih hwdwp LiLLiwhwti2Lth 1200 bpra, dh2hti
opwliwb' 4 - 5 bpra:

Upuiwrr.pwilLuti inbrutinipqhwliwb qnpOctirawgtibpc tibpwn.rlid b hbuiltim itirlilbPE.
<w24wplAwb huldwdwubm.rajwilp uwwgilwb NaOH-h 2pwihti paruirah Li

LuLtwcru.k4ln2ni. krwritinwri.hg /Liwithimghwih Lih2ngnit/ uwwgil.nul thbqntL wwwlint.
(Na2SiO3) pWJJ nihni.jra, np c $hLuirninni dbl-uutuhl4wLiwti $hiwpnLt, wfuni.hbuiLL
nquipughru-ipni.1 U. ti.bliwpwrtwalqwpwph dh2n9n4 Lni.bni.jrahg hbnwgLinui bpliwrah
hhrwopuhri.c: bpliwrahg cibp& trubruirah wwpnalwlinirajniuc 'Llumbgdwb pwpnui uLnwgLtwo
HCI-11 2pwjhti ininhjrn1liumbgLinul tLi.1DhLuipil.nui L.Lipbu Th.hiwph Llh2ngril4: Uinwgttwb
NaCI-h 2pwjhb LmbnyracLpL1Uw14i oci.Lnwcrnp6dau hnuip NaOH U HCI m1W1.11.14111.
hwdwp, huLi buLtillwbph` Si02-h Ujiw wLibiLugL{nui dwpnw 2nw Udbappulumhb
tibliwpwihqwpwph L112ngnLI wjti abppwqmmini.L.1 uwnunLprwjhuhntitibprig: l5wppLl.w6
Si02-1 npulgitnal U. LhwrabrawLinpLtrud t:

UpwWrpflLjflL wqIiw1bpLqLLqnL opwLiwti bpLini hbprawihnrunLI,
inwwpwliiinipc' 8 d-wd, 2wpwraw1iwli 5 op: Swpbliwt.1 w2I-uwwwd-w1ibpc ctintadunw
liliwqdblf 260 op/Lnwph,aid 4160 ctwd/Lnwph:

cl-npbratibni.raiwti wqrtbgnuainiuc dralminpwwihti or 4pw hhatiwUw`unui
LuLuidwtiwil.npilwb t/1fl2ni. /11Lul-uipb dwutihlitibp/ wpwaubuinultibpnit, npntip
wnw2wlina1 bi hnuiph' uulhinwl.1 wL[wcth nbLulimnph db2 pbritidwti ctirawgpnui:

U.pwLutibuinulubph wwpbliLuti pLutiwlic hw24uip1iLtbi. t 0.025 Ln/Lnwph: Cum qnpbnri

linpOwLnhLiwilib wl.p.onbph dratminpuiwjhb wpwwtibuinaUbph qbwhwunkuli hwdwp
ogt..nwcrnp&lpui "ort ulwhwti24pri oquiwcinpbnal" (0(110) gnigwbh2c, npc npn2nui
or-i.h wjti wJw1ffl, np c uibuip tl-uLun'ubi wpwwbbuidwti hbul, npuibuqh LanwgLIwb
hnupnul inu[rwr bint.rah Lintogbtaripwighau ,ci.bpwqLtfugh ptiwliwL[wipbph oqwj

w4wquiunu..1 wm. tijnipi2hti opwlidu Ufa -gwbh np pLI.Lupgwihli w4wqnu.1
uhilighnuTh bpliopuhrt LLiwpniuwUntrajnilic qbpwcidugnal t 70%, Lih21-11.1 opLuLiwb ura-1-1-11
liliwcrdh 0.05 Lict/d3, hwLiwwwwwutuiduwpwp` 0/10 = 251..N.A.mph x 106 dq./Lig : 0.05

Llq/63 = 500 LICLI.LP/Lnwph: 1)21-lwb grugwt412c btirawLiw wbuiLuliwti hw24wndwti,

uwLiwiti blArawllw 'unpdwL[npLIwti /hwLiwawiti «Liratintnpunujhb ()It wwhalwtintraiwti
dwuriti>> opbtiph Li. wn.w4wpnLraiwb 1999 raLlwliduli wuipl-qh 22-h rahLt 259
npn2Liwb/:

cinpbnilibnirajwb hpwliwtiwgdwti wprunCupni.d wiL Ltilwuwliwp

birnrabph wpwiutibumultibp pwtih np tiwuiphnidh pr.nphri.h /wr-tw2nw/

tLbllwpnrhqb hpwliLutiwgLtnui t ijiwL uwppwitnpnaltibph Llb2, huLi
Liwnwwhli unn.wih U wri.LuraraLth unipnr12 2wpdc tinytaibu iliwLi ghlnnLl. t: LTralminpLnwihti

ortli hwugLIng Lntanbuwliwti ittiwuc hw2LtwpliLibi t` 1000 rwwd/Lnwph:

litalh2waibu qbpdwpnw uhalighnulh opuhri.h wpwwrwmiajuiu hwdwp qnpbnr-1

linpdbpnLI /CH 245-71/ U(119- h wwhwt124pul, uwilwiti rni.jI tinpdh hwdwawilf

wtiopqwJwwti ,..hh 11 11 inp0143BO HACTBO HeopramHecKmx peaKTV1BOB npvi

OTCyTCTB1114 xnop-ibix uexoB), npnlig 2wpphti lo.upkh t riwubr. built qbpdwpnw uhilighnulh

bpLiopuhrlp, uwhOwbLI.Lub t 50 d Laduhinwpwww2wwwl.ih gnu*, htqtiwuiwhnLlilwb t:

qnpbctirawgtibpnal 2nipti oqwwqnpoLtbint. wpwwq.pLullau

wt.labwliwciLlh hidbipL Lingwripihti burwwwlitibpnit: 1121-uwwnrItibph fuLibint LL

libtigwrtwihti Lilwhwti2tibph hwdwp 2pw5wruun hwAwpLiLtbi t 243. 463/LnwphLiwd

0.936 63/op, hull wpwwq.pwliwti rawpd 2ph wwhau2c

L13/Lnwph, nphg 600 L13/imph, Liw dh2hti opLuLiwti 2.3 L13-c buil-uwinpu4wb t.R4ifitu



2pwihti Lnibnyrah u.iwinpwuindwli hwdwp/, hull 192 d3/inwph 2pwbwl-uuE bwhiwt..nbuqw6
mbl-utininghwqwli uwppwq.npnuitibph it.iwgdwq hwdwp: L,Liwgdwli 2mpp hw4wp4kni. L
wwhnwunujhb pwph db2 U Lipqhb drt4nill wit Lnibnqrah wwwpwuultiwb hwdwp:
UpinwrIpwqau qnpbEtirawglibpnal 2ph oquiwqnponuip w1pnri2ntrajwilp nwu4pii.1

Linpnwint.411 2wPRhtl U wpwwn_pwqwli wpwwhnu i wnw2wlinal:
-Paqh np dninwqmpnui pwgwqwjnui Lininupt gwJg, tThL trinuint.

qwnnogntdc Libt-tww2pbm qhmtwpLibli wq2prawiflwtig hnpnui, npinbnlig wwppbpwpwp
limbnuatIrtuilbb pwriwpwjhb Lininupi hwdwqwpc}:

cl-np&naibntraidu Dtirawgpnui quinw2wliwti wpwwq.pwhiw U btigwriwifiti
rawLfin'utibp: Uwranwq untwqh q.bpwd2wqikuli wprunaipnal Liwnw2wqw 3151nAnwph
wnw4bLwqnyli puthwtind bpliwrah hhnpopuhn. /npE hwdwwwwwul-uwlinui «bpqwrah
hhnpopuhrp rawihntiwuibuwqhb, bLubliwqhpp' 51300900 01 01 4, Llinwliqwq.npnqajwti
riwuC 4-pn./: LLj hwq.wp4bin4 wwplibph db2 Anwpbquiu Liquiqdh 5 - 6 wwpW,
u4whuiwtmlbini. nbwliumpwipti pwthulidniupnui, hbuiwgwinur npwbu pnituiruwnfuraprth
pwriquignigh, arligwoptibp wpwwn.pnn qwqdwqbpuinuainiutibpliti q.w6Lunbipt.
bwwwwlin4, quid 1.124wb rawqintip liwhiwulbuqpid oquiwqnpobi OwpriLP bPLIwrah
hhnpopuhn wpwwn.pkni. hwdwp:

hmkup /6. 8d3/1..nwph pwbuilinit/ wpwwn.pwliulu
dwubw2btipnui Litnbrtwn.pq.bb wripwdwlibbp, npuibritig wwidwliwqpwjhb hhdnitiptibpnit

Rwri.wRwihti
bwraumbuttnn cinponiubnLpiwb htiwpwqpp wcin.bgnipiniup 2p2wqw dh2w4wiph

thumni. wnnn2m.rajwli pwgwabipt. U twqwqmitlp hwuglibini tiwwwwqn4
dh2ngwn.m.abph hpwliwbwgnuip:

- Uulhuiwq witwqp wwhbLanwitnpbt. hwuinal hwinqwg4w6 wwhbui.nwihti

inwpw6plibpnid,

Usiwraratill ulwinpwundwb Inudwp lihpwrIbl2Ph 1-11wL1 2P2wliwnm hwawliwpq,
- Upinwn.pwqwli hwtignygp qwhwtippbi hwqwhpn.bhwipti huidwqwpqn4,
- alwppbpwpwp hpwliwtiwglik pduLinpwqwli dh2wqwjph, n.41.bquinptibPh

Inbl-utininghwqwti hwticinqgh dntihranphtick auhpwd-b2umq-ajwq nbuipnar

uwppwilppnultibph qwpcmpbpnu.1
Phdhuiquili lijrarabph hbin w2ruwinkhu wtiabwqwqk Lubuip 1 qph hu.anna4

wbhwwwqwti ww2iniqwbh Oh2ngtibp' abntinglibp, n.pdwilubp U wpwwhwqnwin,

- Uwwuwpqnn. wtiabwilwqdb bwhitiwqwq U wwppbpwquiti

hpwhauqw4npnid,
inwpwbph bqpwibb dwubpnui /600d2 dwlibpbuna umbribbL

uhqwdwpqh gnu*:

Ukhghnulh bpqopuhqh wpwwnpnirajau dludwliwq w'upwpbwum

oribpluarawpwtiwqwb uiwitidubbph kfuwuwqwp tiffurabph gbuitiwdbpa

Linligblit.npwghwtibpri qqwdi w6/ U wpinwqwpq U itrawpwihti ppwith6wIlubph /hpnbh,

Phdhuitiwti tiinqabhh wpwwhnup htlwpw4np rIbuipbpnul 2P2wLlu-i
ifiwgmgh wriinnt.nntilE quiurubra qm.1 hliwpw4nphliu tatuicibgbbini. quiwinwqm.1 L2Whb L

qnp6nnpqajniu1ibph bpwq.hp, npnai hb1nikiwl.tibP0.
mbrtuudwubpp, npinbrt octinwqnpo4nal Ii phdhwqwti bintrabp, Lnbn.wqwjqWb tibti

pbinntiwwwui hwww104 ublijwifubpnid,

quihw4np4w6tJitibi onuahni-unirajau hwilwqwpgbpnq.,

U.n.wraraith wpwwhnuph nbwpnid npn2b1 wpwwhnuw6 hblintqnui w-r0r4iau

wwpnaiwqm.rainiuD, uliciphg tinupwgtibL 2Pt www WhWLflL hw211 P_Lt 6, pw11_41.!,-incl,

i>4,701/10/4tIletadizitol-V,.:,Gs"
`Thcouo 
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- tiwniuwh1i unri.wjh wptnwhnupli ri.buipnid cum wptnwhnuwo unn.witi uiwpriatwLintraiwb'
irliqpbg LinupwglibL 2pn4, wuw wrwaiffi

- wpinwripwLiwb inwpw4ntd hwLiwhpri.bhwjhb dh2ngwr1nttrubph Lihriwn.ado hwdwp
Lqwwwul-uwliwtnnt wtra:

Ptrwultuhttiwbwiliteu dh2ngwnrit1arbph LiwinwpOwtrLi. ttbpwhulinrt ilh2ngwn.nidtrbph

hwdwp trwl-uwuihuttwb owl-uubpc Lituqdnal 390000.0rwwd Li trbpwrittbith

OwttiwhuiwtrwLiwtr t1h2ngwnnabbpb bpwqpnul:
Uhthghnttlb bpliopuhrth wptniurl.pwliwb WWWflLL Li. hwpwlihg inwpw4trbpnid

trwhrwuihmtnti. t. tintrhranpbtiqh hpailiwtiwgnid, nph hhtltrwLiwtr truiwwwlitt 1 utribrt&bt
tribribLiwuittrurainar‘ 2p2taiw tlinihnfuntrainttiobbil Li. titrwuwliwp
wqgntraintlitthph liwtrrilwpqbidwtr d12ngwnnitilrbph d2w1itlwIr hwdwp:

6112tuttwipb WpflrjWLWJ tintihranphliq hpwlIwtrwg`ubtnt hwdwp
'Lrwruwinbuitntil inipwpwt.qintp briwiujw1 hpwtiwtrwgtrbt t1n2nt IL wridnilth 1)ntaujbb
ttutinttltrbp bruit' Libinbpntd, npirthrt bpwLitutrwgttbt trwt-utrwLiwt) dratihranhtqc 4w41awIr
ttwjptr Dtrtnribiptt wptnwri.pwLiwti tnwpw&pe Li. q.LJLq1 UhdiltitutrLi <wrirawtrwL1 lawr-twdwu

ntrinni.rainarlibpn4/: Lintrhranphtiqh buil-m.41E bnwtlujwLinttl 60.0hwq.q.pwd, Llwd 240.0hwq

.ripwd/ tnwpbLiwti:

a1uitp6tuntuptubui4uiti Juni. 1-12t.tiliw db2w4wiph ttpw wqribgnipiwt, qtrwhwintlwIr
lt thnpawptfuntrajwb ttinti.bpnid, opbtrun.pntrajwdp uwhtluttittwb Liwpqnit bpliwtr
pwrIwRnit1 augLiwgriwb hwtipwihti ptiowpLinititibpnid qnpbnaibntrajarti
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