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(5tr) cnocoS noJlv'lEHllt rtlnP000C0ATA
APTAHqA OHOTfiIPATA

(57) llsotiperesre orHoc'rcn x rexHotro-
Th, peaxr,rBHbrx conei oocoopxoi x'cno_
t6t, E '.racrHocrrl x cnoco6y nonyqeHht

oocoaToB HapraHqa ' t(oTopue nprMeHior-
cF a KaqecrBe xvMl4qecxrx peaxltlBog'
Karanr3aropoa, rtrKpoyao6peH"t c|aK-

xarvaoB, Teprocroi(xx noKpu i! xoM_

noHeHToB, IILXTU nnt nonyqeH{F qBeiHblx

cre(on. SMane;, rna3y?ei' a r'A' Uenbb
N3o6pereHri FBnFercF noshrueHxe Bbrxona

2
,! xaqecT6a npoayKra. rhap@ocoar Map-
raH{a MoHorrApat nonyqaFr o6pa60rKoi
yrneKucnoi con, NapraHqa nph nepexe-
u,rEaHr, B revexre 2-3,r 20-50t-Ho;
oocoopxori Kucnorl npH cTexro,{eTpqqec-
xoM pacxone, xoropH; onpeAenfipi no

(A-B) K
oopMyne m . raem -Facca

oocoopHol (rcnoru, A - acca r|Apo-
(cNAa Maprasqa 6 NcxoaHoM pacYBope,
B - raacca noreph rrApoxcrAa NapraHqa
npk ocaxteHlr ylneKuanok cofli apraH-
qa, D - xoHqeHrpaqr,rr oocoop8ori Kricno-
ru, xac.?, l( - xo3oorqxeHr paEHHtr
ll8,l4; npoqecc BeAyr npl,i 75-llooc
ao o6pe3osaHrr rycroi Macchr, Koropyro
cyuar no o6pa30BaH|1n (pqcranr[qeci<oro
npoay|(Ta, npeABapNren6Ho yrnexlicny|.
conh MapraHqa oca aaDr N3 

^rapraBeq-coAepxaqero pacrsopa o6pa60rKoi ero
rfiApoxapdoxaraxr nprj pH 7-8,7. Uene-
cooljpa3Ho cyurl(y npoAyKTa secrr np,
50-75o c. y{a3aHHue orllrrrlar no3BorFror
noabrcrrb s6,xon nponyxra no 99,5 -
99,8? |a coAepx{aHke ocHoBHoro Beqecr-
Ba ao I002. I 3.n. O-nH. 5 ra6n.
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ll3o6peteHre orHocr,rrcF K rexHoJlorrh
DeaxrNausx conei oprooocoopHoh (hcno_
TU, B qactsoclra K cnoco6y nonyqest{F
oocoaroE,.€prtHqa, xoropue npruesr|or_
ct a xaqeclEe xq lqecKrx pea|(Tt'lBoBl

xatan!3atopoE gucoxoi clenex, ceneK_
tr6|oct|, r,|la KpoyAodpe Hh i , cr'lKKarlasoB,
repxocroixrx noxpurri, Ko nolieHToB

uMxrll AnF nonyqeHrn qgeiHblx cle(orl,
o'.anet, ara3ypei' h r.a.

Uen6 r3o6pereHnF - noBHu,eHxe Bbr-

xoaa l,r xaqecTBa .nooiykra,
n p |,l r e p 1. B e|.{Kocrb saoAfir

124,1 rac.q. Kprcrannh,reckoro cynuoa-
ra xapraHqa neHrarrapara (29,42 MnO),
go6aanaor 350 Mac,q, ArcrrnnhposaHHoi
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Hn HPO.. H,G HyrFi AooonHhren6Hai
craahn nepdpa6otKr, llpll ra(oM cnoco6e
crHTeSa t xaqecTBe npn{ecet Mc,ryl
6urb Oocoart fpexBaneHrHoro r4apraHqa,
Hanpraep ihPoa'1,5H40, a raKxe npl,l

t4366llke Xrcnolbl B peaKqkoHHotr cxect{ -
aHrrinpooocoar uapraHqa N npn ee He_

aoclaTke _ cpeaHni oocoal (apra8qa.
B ta6n. I nphBeaeHH AaHHHe, noKa:tu_

Bapqre, qlo coAepxaHre nprMec,{ oocoara
MaDraHua Buculhx creneHei oKrcneFrn a

npoMexytor.rHol, xoHeqHor npoAyxTax
chHTesa gaBrchr ot pH cpeal pacrBopa'
B KOTOpOM OCaxAaoT rloHH MapraHqa B

Brae rnapooKcoKap6oHala,

EOllU X nepeMeuJraaapl koMnoHeHlu npn

60dC Ao o6pasoeaxhn pacreoPa. B ADY_ 
I

roi exKoctr. roloBFt 108-t|ul pacrBop

rraooxap6onara Barpi,it hq pacqela

99,{ Bac.q. }raHCOt 
',| 

895 Mac.'r' Hco'
Pacr6opu cynboara taapraHqa l, rrAoo_
Kao6oHata HarptF nph 60'C r'r nocronx-
HOM Oepg|.erM6aHrx cnrBaoT (pH c ecr
N3 e8i€tct or 6,9 Ao 8,2)' tlepe3

40 xrn cycnenarap o6paSoaaBUerocF rtA-
ooKap6oHara HapaaHqa uextployrttpyor t

onoe[erltn |<onHllecrBo xr4a(oi OagH
(t200 |.ac.q.) x coaepxaHxe B Hei ilno
(0.021). t5

no oopr.{yne

(A - B).K

rAe n _ Macca HrPO+ AnF c|'lHresai 20

A _ Mecca Hno B r'tcxoAHdM Pacrsope;
I - {acca norePb flno npk nonyqe-

Hnh ocaaKa rnApoo(coxaP6oHara
MapraHqe;

I - *."u"tipjqr" HrPo+, ^iac.ti 
25

K - *o"oon,tr""t, Pieuul t38,t4'
onpeaentpl cTexHoMelphqecxyo ao3v
201-Hon HaPoa A'lF peaKqrh pa3no*eHtie

rr,upooxcoiaP6oHara t4aPraHqa.' -krinotv Harpesabr ao 75oc q nocre- 30

neHHO CMeUrBapT c ocaaKoM lqapol{co_
KaottoHara MapraHqa' - llepeMeorsaHhe
nynbni, npn 3roi reMneparype npoaon-
xapr I q Ao o6pasoBaHhF rycrori Kphc-

TanrrqecKori Maccbl, xoropyb 3areM cy- 35

uar nD,l 700c. B pe3ynbrate nonyqaEr

uHdhBxru/albHoe coelllHeH4e l1n tooH P04r

i fr,0 J 
"o*ono" 

loot no P2ot rn 99,4%

no inO 6ea yqera sexaHhqecKtax norepb
qeneBoto npoAyKra. Pea(T's He coAep_ 40

,o,tt np"r{""ui MapraHqa BHCUI}'X cTeneHe;

oKrcneHrt r,l oocoaToB apyroro aHtoHHO-

ro coclaaa.
Ilo ra3BecrHoMv cnoco6v lln HP04 J|120

nonyqaFr cneAyoul,ri o6pa3oM' l''13- UbZ_Ho-45

ao pacreopa H1PO4 roYoBFr ll'1U-Ht't
oacrEop OocoopHoi KrcnorLl' xoropbli_".r"rn 

no, KoMHarHoi teMneparype He;-

rpann3ylot yTteKhcnHM MapraHqeM Ao

cna6oKrlctoi peaKq,tlr no Mer'nopaHxy 50
(pH L!-4). llepxoarqecKtl nepeMeuuBabr

cMecb 15-20 q, noiyqehHue Kpl.cranru
nDoMbrBaPT Boaor, or,{l'1Ma01 x cyuaf
irp, 60_709c. EHxoA qeneBoro npoay(ra
6l,6? flo HlPo{, coaepnaHhe oCHoBHO'o 55

aeuecrei 98,5*. YcnoBXn ocYqecr-
BretirF cnoco6a o6ecneq,BaDT nony_
.'reHre lrtr HPo.. 3H20, a anF CvHre3a

,0

tls aaHHux latin. I cneAyer r q;o npt1

oH 7-8,7 nonyqaeM$e oocoaru He coaep-
xar nDnMecefi. a npv pH 6onee 9,9_12
(onnrrecrso norMeceri l'h' i t n?+ pe3-
KO Bo3paclaert qro Heaonycll,no ann
coeat^Heq4'' peaKThBHO' ksanrol,(aqrl,t.
nph pH MeHee 7 (6,3) nplrrrecr orcyrcr-
syor! Ho sslxoa peareHta H opoayxie
Ht sxti', npta pH 6onee 8,7 BUxoA npo-
ayKTa Takxe cHhxaetcF.

B ra6n. 2 nprBeaeHo BntrnHre Pac_
xoAa OocoopHoi Kricnotbr , TeMneparypll
Ha noKa3aTen, npoqecca.

143 aaHHbtx ta6n. 2 cneAyer, '{to npu

ao3e OocoopHori xicnoru uenee 1001 or
cTexhoMelphtl noBUUaetcF coAepxaHtie
norMece; ann Bcero TeMnepatypHoro ttH-
TeDAana. noHti*aeTcF TaKxe coaepxaH,e
ocHosHoro BeqecrBa' nDla ao3e 6onee
1001 yny.rujeHre noxa3arenei He Ha6no_

B Ta6n. J npencrasneHbl A€flHHe o
BnrFHrH KoHqeHTpaqhh oocoopHoi K|,cno_

TU 14 BpeMeH' npoqecca Ha suxoa rl Ka-
qecTBo npoayKra.

l,l3 aaHihtx ra6n. 3 cneAyer, qro He_

norrHoe pa3nor(eHl1e rrApooKcoKap6oflara
MapraHqa np, BSah oAeicrBHh c 50 -
80?-xon H,1P0 4 o6aFcHf,erct noshlueHHol7
BT3XOCTbO fiocneAHei fi xepaBHor'repHoc-
T6rc nepeMeuxBaHl1n peaKqhoHHori nynhns,
qro nprBoAtrr K noBbrureBxo conepxaH,ri
,rpruecr C04 B npoAyxre. llpl,r rcno/Ib'
soBaHul,l oqeHi, pa36aBneHHoi HtP04
(t 3 rac.?) Ba6nrcAaercH o6pa3oBaH,le
cMecr. KprcTannrqecKoro, aMopoHoro
npoaykra. np|, 3ToM Ha noEepxsocln
nocJreaHeio MoTyr oKnoarpoBarbcF npn-
aecr4 EO41 noBuuaerct raxxe An[tetrb_
HOCTS npoqecca,
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B ra6n. 4 npeAcraBreHu AaHSle o '

BnriHNr Te|nepatypd npoqecca Ha no-
xlSatenr npoqecca.

,ls ea8Hrx ra6n. 4 cteAyer, qYo

rkapooocorr MapraHqa |tollorlrapar 06-
pa3yetct np{ yG,noB|.N ocyqecrE eH}lt
peak{NN B3at oaedctrl4t lrapooKcorap'
6oHara NapaaHqa c oocoopHofi ldcnotot
s ,txrepeane 75-ll0tc. llpr noH|xeBrn
rerdeparyps npoayxl craHtota coaeprol
np|.Neca4 repalno*taotrxct xap&Hatoo,
a no cocraEy oocoarion qacl, oH co_
otB€YclByet He d|rol(apatyr a rp|,r-
trapaTy, Ka|< B nssecrHor cnoco6€.
llosHueHFe reMnegarypt ao lqodc |r Bu-
||le'nptooAnt ( o6pagoBa to coeA|leHri
ngor{e[yroqBoro coctaia riexay r{ollo-
rhaparo|'| r}iapooocoara |{ag|-aHqa |,| non_
HOC?IO O6eSBOXeHHhlL COeA|,lSeHr€N'

llo peSyrblatar.r t€pru'rec(oro aHa-
ftrsa ilnHP0l rHro h nHPoq'Hzo c ksa-
3r,(,rSoTepMrqecKtr pexr oM Haipeaa
(ra6n. 5) ycraxoaner onrrxanrHHtl
ye neparypH$t r,iHrepBar cyllJlo,r cqporo
npoaykra, (oropHi occraBnrel 5O-90oC.

OopMyr!a !1 3o6perbxun

l. Cnoco6 noryqeH[F rrapooocoara
sapraHqe r{oHorHApala, BKnoqaulri 06_

. pa6orky yrae$.cnoi corl, NapraBqa Ooc-
OopHol xtcrtotoi npk nepereurgaHxr c
nocneay!{el cylt|{otr npoaytla, o t n N_

< qaoqr.licn le!|, qror c qenbo
' itoBhtlrer|ri glt(oaa x Kar{ecr€a npoAyKTa,

yrleKrcnyn corls r{Spranqa ocalAaor ,3
raD ra heqcoAep[3ult x pacraopoa o6pa6or_
xoi rx arnpoxap6oHataM npr PH 7_8,7,

tO 6epyt OocoopHyD rMcnoty KoHqeHrpaqr'llr
20-50 Nac.t o crexro eipnqecKoti konh_

'{ecraer onpeaenie^{o no oopr{yne
(A - B). Kn - ___-i_-_-_ ,

|-ae o - flacca oocoopBoi l(xcnolu;
A - lacqa okctiAa apraHqa E Hc_

xoaHoN pacraopei
B - racca noYepb or(craa Mapra|iqa

nPvl ocaxaeH|lr yrne(rcnot co-
. nvl r,Lrpab'|qa i

D - xortueNrpaqri oocoopHot Khcno-
tu. fiac. t;

K - |(ogtDoltqreHt, PaBHHt l38,ltl,
nepeaeulaBanT B TeqeFre 2-3 q npq reM_
nepqrype 75-llooc Ao o6pa3oBa8kt ryc-
iot\t{acc6r, Kotopylo cylar Ao nonyqeH,rt
Rpucrannrqec(oro npoflyKla.

2. Cnoco6 no n.l, o r i n q a o -
||l r,r i-c n re r qto cyllll{Y seAyt nP,1

50-75-C,

99,.7
99,9

r00
99,7
99,t|
98,8

t5

2o

25

l0

Ta6nBqa I

5,3 9\,2 0

1-8 99,8 0

8-8,7 99,9 0,005
9-10 99,8 0'r0
10-12 99,8 0, ?08* 99,8 o,4o

;;;;;; - t-2 0,7-t't' el'o e5'5-e7'7
--------------- ?-----

* npony*r aucyurert npr 40-60sC.
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Ta6rN qa 2

Terng-
parypa,

9C

Apsa HrPo+,
: ot cTe-
,(NOaeTpra|.

20
20
20
50
50
50
l5
75

I t0

99,0
100,0
r00,5
99,0

100,0
t 00,5
99,0

100,0
100,0

I,8
0,3
o 

'30,5
0,2
0,I
0,1
0
0

95,3
99,2
99,2
98 

'799;5
99,1
99,7

t00
t00

coaep aFro coz B nepe_
ltr C0s.

Ta6nr{a.3

t * ?acqer
cqete

no
ilil

t3 0 t.,rt 99,O-99,5,*
cnees

20 t- 3 1 99'5-99'q
i;;r-3ree'5-ee,gie e. ;.-., I 33:3:33:!60 0,1 t t)'z;;;:ir2ee'o-ee's

* o6paayerc" c.€c5 xp'crannvqec(oro N ar'@poHoro

iplavi,to" (cnoco6 cr.oaenupoea* no xsoecrHof'y' '
' rr l!,.i1615 noxasareni oag''c,"r or totl'ocrr'l yqera

,i*a**""*a* notepb ' npoqecce c'xrega ol Boe-

aa*" raroart* peareHroE AO nonyqeHrF qbneEoro

npoly(ra.
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lll:.llilllli
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