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Bl.lelllllOll03HO-6YMalKHO~ npOMblW ­

lleHHOCH1 06pa3YIOTCl1 p a3ll l-14H ble Bl-1 Abl 

OTXOAOB: 

./ OCaAKl-1 l-1 WllaMbl OT 0 4l-1CTKl-1 

CT04HbiX BOA Ha llOKall bHblX l-1 06U1e3a­

BOACKl-1X 04l-1CTHbIX COOpYlKeHl-1l1X; 

./ «raxenste» l-1 «nerkue» OTXOAbl 

OT pOCnYCKa MaKyllarypbl; 

./ sona OT COBMeCTHoro ClKl-1 raHl-1l1 

npeaecnux OTXOAOB l-106e3BolKeHHoro 

l-136b1T04uoro l-1lla l-1 AP. 

B HaCTOl1U1ee apens 3Ha4l-1Tell bHOe 

KOlll-14eCTBO Bbi WeYKa3aHHbiX OTXOAOB 

nanpaenaercs Ha paaneuieuue. 4TO 

npl-1BOAl-1T K OT4YlK AeHl-11O 60llbWl-1 X 

repparopaa l-1 YBelll-14eHl-11O HarpY3Kl-1 Ha 

06beKTbi OKpYlKalOU1e~ cpenu , 
KaK Bl-1 AHO l-13 pl1cyHKa, fionee Bbl­

COKYIO cryneus B l-1epapXl-1l-1 cnOC060B 

06paU1eHl-111 C OTXOAaMl-1, B TOM 4l-1Clle C 

3KOHOMl-14eCKO~ T04Kl-1 3peHl-111, 3aHl-1­

MaeT « y r a n u aa u a a» . Cryneuuo Hl-1lKe 

CTOl-1T « 0 6 e 3Bp e lK l-1 Ba Hl-1 e», TaK KaK 3TOT 

cnocof 06paU1eHl-111 06bl4HO CB113aH C 

06pa 30BaHl-1eMBTOpl-14H~XBl-1AOBOT XO­

AOB, MeHee onacuux Alll1 OKpYlKalOU1e~ 

cpenu , 4eM nepBl-14Hble, ua npuwep. 
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30llbl . Hanfionee Hl-13K O~ cryneuuo l1B­

n serca «paaaeuieuve» OTXOAOB. 

Bufiop KOHKpeTHoro YPOBHl1 B l-1e ­

p ap x a u 06paU1eHl-111 COTXOAaMl-1 3aBl-1 Cl-1T 

OT MHOrl-1 X ¢aKTopoB: Xl-1 Ml-1 4e CKOr o 

COCTaBa OTXOAa, ero 3HepreTl-14eCKO~ 

l.leHH OCTl-1 , pacxonos Ha n0Ar0ToBKY l-1 

TpaHCnOpTl-1pOBKY· 

A lll1 pereHepal.ll-1l-1 l-1lll-1 peKyne ­

pa uua OTXOAOB l-1 X COCTaB AOlllKeH 

YAoBfleTBOpl1Tb Tpe60BaHl-1l1M Te XHO­

fl Or l-1 4 e CKl-1 X pernaneuroa, npl-14eM pe ­

afl bHYIO B03MOlKHOCTb l-1CnOflb30BaHl-111 

OTXOAOB l-1fll-1l-1X KOMnOHeHTOB cnenyer 

nOATBepAl-1Tb 3 KCn e p l-1 Me HTo M. 

TaKo ~ n OAxOA K 06paU1eHl-11O C OT­

XOAa Ml-1 He06 x OAl-1M Afll1 3¢¢eKTl-1BHO~ 

l-1HTerpal.ll-1 l-1 OTXOAOB l..\6n l-1 ziocryn­

Hbl X Te XHOfl O rl-1~ l-1 X l-1CnOflb30BaHl-111 l-1 

06e3BpelKl-1BaH l-111 B rocynapcrseuuuji 
xana crp OTXOAO B. 

rO C YA apcT BeHHbl~ xanacrp BKlllO­

-rae r B ce6 11 6a HK AaHHbl X 06 OTXOAa x 

l-1 TeX HOflOrl-1 l1X l-1 X YHlflIOal..\l-1l-1 l-1 06e­

3Bp elK l-1 Ba Hl-1 11 [ 1 ]. Ho C03AaHl-1e eAl-1HOrO 

6a HKa AaHHbI X, no aaureny MHeHl-1IO, He 

npuaener K n Ofl OlK l-1 Tell bHo MY 3¢¢eKTY 

6 e 3 Y4 e Ta o r p a cn e s o a cnel.ll-1¢l-1 Kl-1 l-1 
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reorpadia-recxux OC06eHHOCTeH perao­ Ta61l1-1 11a 1. 
HOB. C 3TOH TOYKH 3peHHR, K OCHOBHblM 

(paBHIlTenbHaR xapaxrepacraxa wnaMa OT o6naropalKIlBaHIlR MaKynary pbl, npl1Hl\l1naM pa3pa60TKH peruouansuux 
1l3BeCTHRKa, rn ll Hbl II KnIl HKepa KaAaCTpOB MOlKHO OTHeCTH MHOrOBa­

pl1aHTHOCTb TeXHOIlOrHH YTHIlH3al.\HH C 
~ 3 M epReMb l ~ noxaaarens 3HayeHI-1e noxasarena 

yyeTOM 3KOHOMl1yeCKHX, 3KOilOrHyeCKHX WllaM 1-13SeCTHRK rIll-1Ha Klll-1HKep 
11 couuansuux aCneKTOB . 

BllalKHOCTb, % 47,7 5,83 
OAHI1M 113 HCTOYHHKOB 06pa30BaHHR 

Ilorepa npl-1 npOKanl-1 BaHI-1 I-1, 55,89 37,99 8,08 0,70OTXOAOB, npnronau x AIlR YTHIlH3al.\HH, 
Bpacsere HacyxYIO Maccy, %RBIlReTCR TeXHOIlOrHR ofinaropaxaaasas 

MaKyllaTypbl npu np01-13BOACTSe CaHH­ ( aO, % 26,70 48,72 5,05 63,57 

TapHO-rl1rl-1eHl1yeCKHX SHAOS 6yMarH. 5iO,,% 8,88 6,19 61,95 20,76 
KOlll-1yeCTBO oopasyouierocs WllaMa OT 

Al,O,, % 7,37 1,73 13,21 4,57 
ofinaropancaaauaa Ha pa60YylOMaccyco­

Fe,O" % 0,48 0,61 4,42 2,95 CTaBflReTAflR OAHOronpeAnpHRTHR OKOIlO 

50 TblC. T/roA. npH sufiope S «asecrse MgO,% 0,44 U3 2,62 2,85 

norpefiarena 3TOro OTXOAa l.\eMeHTHoro K,O, % 0,13 1,0 2,9 1,89 
np0l-13BOACTBa cnenyeropaearwpoeatscs 

Na,O, % 0,11 0,02 0,60 0,09 
Ha np0l13BOAI-1TeflbHOcTb nocnennero 
OKOflO 1,5 MflH T/roA. IornaA06asKa3TOro 50,,% ° 0,03 0,38 1,38 

BI-1Aa OTXOAa K TpaAHl.\HOHHblM cblpbesblM 

MaTepl1aflaM COCTaBI1T He fionee 3 %. Ta6nl-111a 2. 

B rafin. 1 npaaeneu XHMHyeCKHH co­
MIlHepanorll4ecKIlMCOCTaB o6pa311oB KnllHKepa CAo6aBneHlleM uinaaa

CTaB o6e3BolKeHHoro uinaaa OT OYHCTKH 
OT o6naropalKIl BaHIlR MaKynary pbl 

CTOYHblX BOA npu pocnycxe H ofinaropa­

}t{I1BaHI-1I1 MaKyflarypbl npanpOH3BOACTse N~ npo6bl ( 35, % (,5,% (,A, % ( ,AF,% (aO,%
 

CaHI1TapHO-rl1rHeHl1yeCKI-1X SHAOS 6yMa­

Pa60yaR 57,93 21,09 5,21 8,41 2,52 

rl1, a raiose xapaKTepHCTI-1KH KIlHHKepa, 
1* 61,48 17,47 5,32 9,07 2,41

npeAHa3HayeHHoro AIlR npol-13BOACTsa 

noprnaunueaeara. 11 npvponaux KOM­ 2** 56,54 21,80 7,54 6,99 

nOHeHTOB , I-1cnoflb3yeMbix B xaxectse 3*** 55,53 21,88 6,51 7,50 1,84 
CblpbR: 1-13BeCTHRKa 1-1 fIlHHbl [2]. 

AonycHl Mble npenenu 42-65 15-30 5-10 5-15 0,5-2,5 
XI-1Ml-1yeCKI-1H COCTaB MaTepHallos, 

1-1 3MeHeHI-1 R 
npencraaneauux B Ta61l. 1, 6blll onpe­

•AonR wnaMa Bnpo6e-1,5 %; * *nona wnaMa Bnpo6e- 2,25%; '* *AOJlH wnaMa Bnpo6e- 3,0% [5]. nene a no rocr 5382 -91 [3]. AaHHbie 

Ta6fl1-1 l\bl nOKa3b1Ba1OT, YTO cOAep)t{aHI-1R 

OCHOBHblX 3fleMeHTOS B cupsesux Ma­ Conepxaune B KflHHKepe C H C MI-1HepaflOrHyeCKHH COCTaB npof
35 3A 

repaanax, urnane 1-1 KIlHHKepe conocra­ onpenenaerpaHH1010 npOYHOCTb l\eMeH­ onpenensnca Ha AH<jJpaKTOMeTpe XRD 

BI-1Mbl, YTO RBflReTCR npeAnocblllKOH AIlR ra, KpoMeroro anur 3HaYHTellbHO snaser D4 ENDEAVOR MeTOAOM peurresoacxoa 
onpeAeneHI-1R npl-1rOAHOCTH urnaxa B aa CKOpOCTb rHApaTal.\HH. Conepxauae AH<jJpaKToMeTpoMeTpHH. 

xauecrse Ao6aBKI-1. 6ellHTa onpenenser 60flee n03A HIOIO KaK BHAHO H3 Ta61l. 2, npa A06asKe 

3KcnflyaTal.\I-10HHbie caoacraa l.\e­ npOYHOCTb ueneara 1-1 paaaanusaexocn, uinaxa B KflHHKepOT 1,5 AO3 % conepxa­
MeHTa onpenenmorca COAeplKaHHeM S KIlHHKepa [4]. HHe OCHOBHblX KIll-1HKepHbix MI-1HepallOB 

Kfll-1HKepe CfleAYIOLl\I-1X MHHepaIlOS: HapRAY C OCHOBHblMH MHHepallaMI-1, cocraercrayer AonYCTHMblM npenenaa 
• rpexkansuneaoro CHIlHKaTa (aIlHT) S KIlHHKepe npacyrcrsyer cB060AHblH H3MeHeHHR. 

- 3CaO·5i0
2 
(9); OKCI-1A Kallbl.\HR (CaDcB). HI-13KOe co­ 3KOHOMHyeCKaR l.\elleco06pa3HocTb 

• ABYXKaflbl.\l-1eBoro CHIlHKaTa (6e­ Aep)t{aHHe CaOcs CHl-1lKaeT aKTHBHOCTb YTHflH3al.\I-11-1 otieaaoxeuuoro uinaaa B 

fll1T) - 2CaO·Si0 (C KIlHHKepa H npHBoAHT K CHl-1lKeHHIO l\eMeHTHoH nponuurneanocra 3aBHCI-1T
2 25); 

• TpeXKaflbl\l-1eBOrO alllOMHHaTa ­ npOYHOCTH ueneura. OT HeCKOflbKI-1X <jJaKTopoB. Bcny-rae ecna 
3CaO·Al,03 (C3A); Pesynsraru nposeneuuux Ha onur­ I-1CTOYHHK 06pa30BaHHR WllaMa H norpe­

• -rerupexxansuaeeoro amonorpep­ HblX 06pa31.\aX HcclleAoBaHHHnpaseneuu 6HTeflb HaxoARTcR B6fll-13H npyr OT npyra, 
para - 4CaO·Al ,03 (C S rafin. 2. TO rpaacnopmue pacxonu Ha AOCTaBKY

20Je 4AF) . 

69 · : Ilennonoaa 6YMara KapTOH. I'. I I .' 
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Mo pljlonorM~e CKMii COCTaS «nerxsx» OTXOAOS 

KOMn OHeHTbl 

6yMara 11 Kap TOH 

nOnlinpOnlineH (nn) 

n Onl13 TI1neH (m ) 

llpo-ree" 

Conepxas ae B OTXOAe, % 

n p l1 np0l1 3BOACTBe n p a np0l13BOACTBe 

Ka pTOHa Cf6 

18,62 77,8 2 

31,23 3,69 

23,85 2,89 

26,3 15,60 

"Ilpovae CI1HTeTl1yeCKlie nOnliMepbl: n3T<1l, nc. n BX; ApeBeCI1Ha; pesaua: MeTann bl; Te KCTl1n b 11 AP. 

Tafin aua 4. 

Iennora cropauaa OTXOAOS OT npoaaecncraa 6yMa r M M KapTOHa 113MaKynaTy p bl 

~3MepHeM b lii noxasarens 3HayeHI1e noxaaarena 
Wn a M OT otina- OCaAOK OT «nerxue» 
rOp alK li Ba HIi H OYI1CTKI1 OTXOAbl 

Bn alKHO CTb, % 

30nbHOCTb aa C.M., %
 

BblCw aH rennora CrOp a HI1H, KA lK/K r
 

urnaaa 6YAyT OTHOC(.1TellbHO HeBell(.1K(.1. 
llpa 3Ha4(.1TellbHOM YAalleH(.1(.1 OT norpe ­
6(.1Tellll crarsa TpaHCnOpTHblX paCXOAOB 
MOlKeT 6blTb npeotinanaioui ea. B 3TOM 
cny-iae npenno-rrarensuoji npencrasna­
erca cnenyiouiaa cxexa . 06e3BolKeHHbli1 
WllaM B aenocpencraeauo a 611(.1 30CT(.1 OT 
(.1CT04HI1Ka 06pa30BaH(.1ll nOABepraeTCll 
CYWKe (.1 ClK(.1raeTCll . 06pa3YlOlll(.1i1Cll 
3011bHbli1 oCTaToK cocrasnaer He 6011ee 
25 % OT (.1CXOAHOro KOll(.14eCTBa, 4TO 

CYllleCTBeHHo coxpa uiaer rpaucnopru ue 
pacxonu, 

Taioae 0AH(.1M (.13 B03MOlKHbiX uanpas­
lleH(.1i1 YT(.111(.13al.\(.1(.1 urna-ta asnaerca ero 
(.1CnOllb30BaH(.1e npa CTa 6(.111 (.13a l.\(.1 (.1 cna­

6blX rpYHTOB, koropue pacnpocrpaueuu , 
uanpaaep, aa Tepp(.1TOp(.1(.1 neH(.1HrpaA­
CKOi1 0611aCT(.1. 

~3BecTH~ (.1 APyr(.1e HanpaBlleH(.1ll 
YT(.111(.13al.\(.1(.1 urnaaa OT oonaropaxasa­
H(.1ll MaKyllaTypbl. lllnaa MOlKeT 6blTb 
(.1CnOllb30BaH B Ka4eCTBe auropaiourea 
A06aBK(.1 np(.1 np0(.13BOACTBe nOp(.130­
BaHHblX K(.1pn(.14ei1 (.1 KepaM3(.1Ta. OAHaKo 

Allll YCT0i14(.1B0i1 pafioru npennpaaras, 

CTOYHblX BOA 

47) 70.5 75 

42,85 3.29 12,5 

3573 9909 

npoaaaonauiero ClB, uenecootipaauo 
(.1 MeTb HeCKOllbKO nor pefiareneji OTXOAOB 
Bnpenenax reppu ro paa 0AHOro peruoaa . 
B 3TOM cnysae (.1CKll104aeTCll caryauas, 
KorAa B C(.111Y 06CTOllTellbCTB OTXOA He 
MOlKeT 6blTb nepea au nor peti ur eru o (.1 

OTCYTCTBYIOT YCllOB(.1 ll Allll ero XpaHe H(.1ll 
B Te4eH(.1e All(.1TellbHOro BpeMeH(.1 Ha 
Tepp(.1TOp(.1(.1 npennpasras. 

Allll APyr(.1X B(.1AOB OTXOAOB YCTaHoB­
neua uenecootipasuocrs TepM(.14eCKOro 
06e3BpelK(.1BaH(.1ll C noclleAYlOlll(.1M 
(.1CnOllb30BaH(.1eM 06pa3YlOlllei1cll 3011bl. 
K TaK(.1M B(.1AaM OTXO AOB OTHOCllTCll 

«nerxae» orxonu OT pocnycxa MaKylla­
rypu npa np0(.13BOACTBe xaproua (.1 Cl'E, 
OCaAK(.1 C 06111e3aBOACK(.1X 04(.1CTHbIX 
coopYlKeH(.1i1 (.1 (.136bIT04Hbli1 aKT(.1BHbli1 
(.111, a raxxe npesecau e OTXOAbl. KOll(.1­
4ecTBoocaAKOBOT04(.1CTK(.1CT04H~XBOA 

Ha pa604YlO Maccy cocrasnaer OKOllO 
20 TblC. T/roA, a KOll(.14eCTBO «nerxax» 
OTXOAOB - 200 r/ron, 

MopcjJollOr(.14eCK(.1i1 (.1 X(.1M(.14eCK(.1i1 

COCTaBbl «nerxax» OTXOAOB OT pocnycxa 
MaKyllaTypbl 3aB(.1CllT OT 3arpll3HeHHOCT(.1 

(.1CnOllb3yeMoi1 MaKyllaTypbl (.1 CTeneH(.1 

04(.1CTK(.1 6YMalKHoro BOllOKHa. 
B rafin, 3 npaaeneuu pesynsraru 

MopcjJollO r(.14eCKOro auanaaa pasuc­
BeCHO cyX(.1X npof «nerkux» OTXOAOB OT 
pocnycxa MaKyllarypbl npu np0(.13BOACTBe 
kaproua (.1 cauarapuux 6yMar. 

KaK B(.1AHO (.13 Ta611. 3, npa np0(.13BOA­
CTBe kaproua 6011bWYIO 4aCTb «nerkax» 
OTXOAOB COCTaBlllllOT non(.10necjJ(.1Hbl: 
non(.13T(.1neH bl BblCOKOro (.1 H(.13KOrO AaB­
neH(.1ll (.1 nonanponaneu . COAeplKaH(.1e 
M(.1HepallbHoi1 4aCT(.1 He3Ha4(.1TenbHO. 

flepsoaavansao 6bllla (.13Y4eHa B03­
MOlKHOCTb YT(.1n(.13al.\(.1(.1 nOn(.1MepHoi1 

cocraanmouteji 3T(.1X OTXOAOB. YCTaHoB­
neuo, 4TO TPYAHOCT(.1, B03H(.1KalOlll(.1e 
npa nepepafiorxe «nerkux» OTxoAoB B 
BbICOKOTeXHOnOr(.14Hble (.13Aell(.1ll, csaaa­
Hbl, C OAHOi1 CTOPOHbl, C TepMOA(.1HaM(.1­
4ecKoi1 HeCOBMeCT(.1MOCTblO YKa3aHHbix 
nOn(.1MepOB, a C APyroi1 - C Han(.14(.1eM 
HenOn(.1MepHblx BKnI04eH(.1i1: MeTannOB, 

crexna (.1 AP. 
Bc(.1ny 3T(.1X oticroarenscrs 3KOHOM(.1­

-recxaa uenecootipasnocn, YT(.111(.13al.\(.1(.1 

3T(.1X OTXOAOB AonlKHa 6blTb YCTaHoBneHa 
nononuarensuo . 

Tennorsopsaa cnocotiaocrs ocanxa 
OT 04(.1CTK(.1 CT04HbiXBOA (.1 «nerxax» OTXO­

AOB npa np0(.13BOACTBe xaproua, a raioae 
urnanaOT 0611arOpalK(.1BaH(.1ll MaKynarypbl 
npa np0(.13BOACTBe CfE npencraanesu B 
rafin . 4. AaHHble, npuseneaaue BTa6n(.1­
ue, nOllY4eHbi no MeTOA(.1Ke C(.1cnonb30Ba­
H(.1eM KanOp(.1MeTp(.14ecKoi1 60M6bl . 

~3BecTHo, 4TO Anll ClK(.1raH(.1ll OTXO­
AOB B Ka4eCTBe caaocroarensuo ro TO­
nnasa (.1X rennora cropauas Ha pa604YlO 

Maccy AonlKHa 6blTb He MeHee 7,0 MAlK/ 
Kr [6]. C3T0i1 T04K(.1 3peH(.1ll np(.1Hl.\(.1n(.1­
anbHbli1 (.1HTepeC npencrasnmor ocanox 
OT 04(.1CTK(.1 CT04HbiX BOA (.1 «nerxae» 
OTXOAbl . npaKT(.14eCKOe np(.1MeHeH(.1e 

AaHHoro uanpaaneaan rpefiyer ynaneuas 
anara C (.1CnOnb30BaH(.1eM COBpeMeHHblX 

MeToAoB. Taioce AonlKHa 6blTb Y4TeHa 
rpaacnopruas cocrasnmoutaa . 

llpa ClK(.1raH(.1(.1 «nerkux» OTXOAOB 
AonlKHbl 6blTb Y4TeHbi 3KOllOr(.14eCK(.1e 
acnexru. CBll3aHHbie co ClK(.1raH(.1eM 

nonunepoa. 

Uenmon03il 6yMaraKapTOH '. ••• • :. . • 70 
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K Te XHOnOr~RM 06e3Bpem~Ba H~R 

OTXOAOB B orpacna, nOnY4~BW~M npu­
MeHeH~e ~ paas arue B nccne nuae 
AeCRT~neT~R , OTHOC~TCR COBMeC THOe 

Cm~raH~e npeaecuux OTXOAOB ~ 06e­

3BomeHHoro ~36b1T04HOro ~na (OCaAKa) 

OT coopymeH~~ 6 ~ On O r ~ 4 e C KO~ 04~CTK~ 

CT04HbiX BOA B KOTnaX, 060pYAOBaHHbiX 

To nKaM~ co B3BeweHHbiM cnoen. AnR 
C03 AaH~R aaeeureuuoro enos ~cnonb ­

syerca neCOK onpeAeneHHO~ ¢paKl.\ ~~ . 

B 3TO~ re xaonorau 06pa3ylOTcR OTXOAbl 

n eT Y4 e ~ aonsr, ynaBn~BaeMOM CYX~M 

CnOC060M B anexrpodiansrpe, ~ AOHHOC1 

aonu, npeACTaBnRIO Ll\eMC060M CMeCb OT­

pafiorauaoro necxa ~ 30nbl, OCamAe HHOM 

Ha none B ronxe . npO~3BOA~TenbHOCTb 

xorna no TOnn~BY COCTaBnReT 52,6 T/4. 
CyMMapHoe Kon~4eCTBO aona COCTaBnReT 

oxono 10 TblC. T/rop" BTOM 4~cne, 3 TbIC. 

r /ror; neTy4eM aonu ~ 7 TbIC. T/roA ­

AOHHOMsonu. 
X~M~4ecK~~COCTaB npof sonu onpe­

AenRnCR MeTOAOM aTOMHO-3M~CC~OHHora 

cnexrpansuoro ananasa Ha ~Cn-cneK ­

rpowerpe «3 p~ Aa H»- 500 . 

B raen . 5 npencraeneuu AaHHbie 

o cO A epmaH~~ 3neMeHTOB, Bn~llIOLl\~X 

Ha BRmYLl\~e cBoMCTBa 30nbl ~ npos­
HOCTHble xapaxrepncraxa yxpenneauux 
MaTe p~anoB . 

np ~ YBen~4eH~~ COOTHoweH~ll B 

nonsay npesecuux OTXOAOB YBen~4~Ba­
eTCRaona coeA~HeH~M K peMH~ll ~ HaTp~ll 

B nery4ei:1 sone. a conepxasae Kallb l.\~ll 

YMeH bwaeTcR. 3TO 06CToRTenbcTBo Aonm­

HO 6bITbY4TeHo npa eufiope Aon~ A06aB­
K~ 30nbl K CMeCRM, BKnI04aIOLl\~M neCOK 

~n ~ cyrnnuo« ~ uene ur. Conepxauae 
cB060AHOro CaO B npotiax 30nbl onpe­
neneuo B COO TBeTCT B~~ C roCT 5382-91 

~ CO CTa BnReT 6,73 % AnR nery4eM 30nbl 

~ 1,5 % - Ani! AOHHOC1 sonu. 3TO 06bllC­

HR eTCR TeM, 4TO B AOHHO~ sone B OCHOB­

HOM n p~CYTCTByeT neCOK C np~MeC blO 

aonu. Ta-ose 3T~ AaHHbie nOKa3b1Ba1OT, 
4TO neTY4all sona MomeT np~MeH llTbC ll 

B AopomHOM CTpO~T enbCTBe, KaK caao ­

CTORTenbHoe MeAlleHHO raepneto uiee 
~Vi ~.",~ '" II l{34eCTBe aKTHBHoro 

KO MnOHeHTa CMewaHHoro BlllKYLl\erO, a 

AOHHaR 30na MomeT ~cnOllb30BaTbCll 

Ta6 JHIl~ a 5. 

(O Aep lKaHMe 3neMe HTOB, BnMlllOLl\MX Ha cBoMCTBa 30 n bl 

M np0 'l HOCTHble xapaxrepacr au a yKpenn eHHbl x MareplianoB 

_ _ (oAe plK a~::. 010 KOHl.\eHTpal.\MJl, Mr/ Kr 

AOH HaJlsona neryxaa aona AOHHaJlsona lleTy4aJlsona 

Si 383300 205600 

4000 9000Fe 

4000 27000 

Al 

M9 

7700 29000 

Ti 100 300 

(a 5,70 57000 169800 

Na 0,7 4,1 7000 41000 

K 0,47 5,30 4700 53000 

npa coopyx euau 3eMn ll Horo nonorua B 

Ka 4eCTBe~He pTH o ro MaTe p~ ana, a TaK>Ke 

Mll cTa6f11lf13a 41lf1 cnafiux rpyaros , 
3Ta rexxoncras 6blfla orpatioraua 

Haonsrnrux otipasuax. KpoMeroro, npa 
04eHKe onaCHOCTf1 AaHHbix B~AOB OTXO­

AOB 6bln onpenenen nOKoMnoHeHTHbl M 

COCTaB sonu MeTOAOM pear reaodiasaoro 
asanaaa. Pesynsratu aHan f130B noxa­
3an~, 4TO OCHO BHbIMf1 KOM n O H e HTaM ~ 

neTy4eC1 sonu aanmorca KBap4 (44 %), 
naC1M (22 %) ~ «ansuar (11 %), a AOHHOM 

30nbl- KBap4 (82 %) f1 Mf1KpOKnf1 H(8 %), 
oruoca uiaecs K noponooti paayo uiaa , 

Bunonaeuasre ~c cn e AO B a H~ ll no­
3BOll ll IOT peKoMeHAoBaTb YT~n~3a4f11O 

~ 06e3 B pem~ B a H~e B coo TBeTCT BYIO Ll\ ~X 

aanpaaneuaax cne AYIO Ll\ ~X Bf1AOB OT­
XOAOB : 

- ofiessoxeunoro wnaMa OT ofin aro­
pam f1 Ba H ~ ll MaKynaTypbl ~n~ sonsuoro 

OCTaTKa or era c m~ra H~ll ; 

- «nerKf1X» OTXOAO B OT poc nycKa 

MaKynarypbl npa np0f13BOACTBe KapTOHa 
f1 Cr 6; 

- ocaAKOB or 04 ~ CTK~ CT04HbiX BOA 
Ha 0 6Ll\e3aBOAC K~ X 0 4 ~CT H bIX coopy­

meHf1llX; 

- neTy4eC1 f1 AO HH OC1 aonu OT CO­
BM eCTHoro Cm f1 raHf1ll npeaecsux OTXO­

AOB f1 f1 36b1T04Horo axra suoro una. 
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