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AEPXAAHE
NATEHTHE

ElaoMcTBo

(54) KP14CTAIlqHqft OOCOAT AKBAAMlHtlt4HKv
,OnnHy Eln0rO TA CnOCl6 fiOrO OAEPXAHHR

Rr cTuMvnnToq Pocry KvKvPva3l4

oo) s432rss3, oz.o6.s: fzn3(NHr),liolsllrrsal, oz.oo.el . . . ) : . Pnr(NHr)dHzoh-:{Porh}:(0-l}Hzo

[il1131":33"' e xawcrae c*uvanropa pocra rvrypv3u !r ro'
\21 8.0?.91 nrHa 6ero'o.

[{3li"t;9f:11"?li;Ttlv.r0.'N', p.rsr4-rsz' 2. cnoco. norvroxrae rprcta,ur'i,€croro
Miptrerion G.2.. wetl 1.A,. Xlnnal.d l,K, "Th€ Oocoara a|(BaaMrrrqr'rHr(', 3axno{eountrct B

svnrhosls and . propottla! , ot .. roM, qto xpllcr!^n[{6c(ni rotpetuapgl
diammlnodlnltraiocobtlt {ll} 8nd .relrtod . rpox3aM€qe Buri oo98t qt{ xa pac opt|or
dlammlno conplexes" (npororxn): ! . ' 6 l@Hqe|tPnpoBaHHoi aoalloM-pacroopo aM_

(72) Konl,rodtrq gonoA|,Mtlp A6paMooe.t, Ml,|ara c nocneay{rulxM AooatncHMoM t
tlterooo ,lcoHla Mr,rxon!0lolnq, Bonr€B(o :: oopaEooalureMycc pEcrBopyMoraHo,ra' l3tlo-'
nipr.rca BnaAucaaslora, rsogpoBa ArtBMlpo . ao 0 xonDlecroo (2,9-5,7) sec' qacrei Ha I Eec.,

oai3paxMaHoBl|a (Ka, EerMoroBa HlHa Xf qacrL o(crAa q|.lH(a' coaopxaqsaoct a ucxoA
calxoona (KZ), oouinio BexlaMlH Bac,lnlool,fi ' HoM, pacrpope, notyqeHByKt cM6cb au_

(73) yrpalricr(un aepxootixl sapapsqi r' Aepx|4oa|ol ao llAenodut (prcrannniecloto

irrrgepcurer (UA) ': ocarixac nocteay@u$lMoraon€8leM l|cylxl(oR ]

(57) L Kphcrann[eoc(r0 oocoat arcorMl,ir|''r '] ocaAto. j

l(-
t>

qhH(a oopMytu

(..)

o
N)

lol-peqoouH (oopAr,|t|aqlnrlol 6yAostt, a caMe Ao
aisaamlararla qttxy o rDepAoMy ctalll 9atoru'
xor oopMynu [zn(NH3)n(H2O)o(Poah ' xHzo.
Ac n - l-4: m-t-2;x-0-l,taAocnocoEylx
otpxMallllt.

B(asafll cnony({ qHHKy y rsepAoMy craxl;
li Enacr{locrl I cnocl6 oAopxaHr|{ y

nlreparypl Ho onxcaHl.

Oocogr axoaaMlxul|try uoxa aM'
(opLcroByoa ic! ik oloroalqHo oxrltaro cno'
ryxa, ulo Mtclxlr oAHorlacro M8|(pooneMaHrn

oocoop, a3or l'Mlipoerl€Mefll qxh|(' anl
np|4c(opellrtt po3Drrry poc4tH 3 clrllcbl(oiay

rocnoAopcrBl. a. Taiox [( raranlsgrof y

oDtaHlqHoMy cl,ll|TG3l.

BnHaxla olArlocr,rllcl Ao tloB$x xlMl{Hrx Haffolrhu, 6nrurixM 3a xlMlqro|o cyrno I

aocnfHyr|nM pe3ynlraloM Ao sxHaxoAy, ulo
neD€Aoaqaerbc!, € cnocl6 oaepxEHHt Elrpaty
rerpaaMlHqurKy [zn(NH3)d(Norh nl. Hlrpar

. terpaarnl u$Nry oAepxyoarl14 urt,xoM
KDncranl3aqll 3 r|acMqeBolo po3tlr'lFy

' rlaparooaHoro zn(No3h y Koirl€tlrpos-a{oMy
ooa8oMy aMlaKy npl,| oxorloAxeHHlAo 0"C.

. HeAonlxoM cnocoby_nporoluny g to' l,lo
orAlanrn oocoar aroaaMllt[l'tdl(y llrrlrxoM

: x9|,tcranl3aqll .tpl,i oxonoAr(eHfll ]lsMoxJllllo
oHtcnlAok oxcotoT po3ql Hocll xoopAr'l'

I fiaqlilrol cnonyr|4 ql,tH(y 13 Morooocoafllt.nt
, aHloHoM y l(orqeflrpolafiolly soasoMy

Dos,i|,hl aMlary.
Meto|o otrHaxoAy e oAepxaflht cnorylol,

qo Mlcrnlh y oAHl[ Mone(yll uatpo- la
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rllxPOeneMeHTx xr,lBnerHr pecruH | fiKa
irnoJlrneq olonorlqHy t(trsHlcr6, a ta(ox 3r"
lr)3no\efi H! or,tco(oro slxoAy Uln[oBoro
npoayxTy I nla€|.uleHxr eo6(Trte|locTl
inpo^y(x48Hocrl ) cnoco6y. 5

I rocraBne[a Mera aocrraeThcq Tl1M. tllo
,trnLosr{i ||I)oay(r 6pyrro_c(naAy zo3(po{h x\aNHr' (l-3)ll2o - roepA!$l (pucranlqHni
ooc+ar a(BaaMlrqhH{y oaepxy|olr Facryn-
{rM cnocoooM: t0t B c|(ocrl srxlAH|,lx pcareHrlo Er-
\opr.tcroayors xpl4cra^lq||ull 00c0aT qlrHxy
rer p;rrlnpar Znr(POch .4HzO, xoxUerjrDo06-
H I aoAHr.|li poaghH t]Mla{v I MeraHon.

2. CnHres npoooArrs y HacrynHoMy ls
no prA(y. HaBax(y Znr(pOah .4HzO
floBHrcTn po3rlL||rrorI y BoAnoMy |(ox-
rteHrpoaaloMy aMlaxy. Ao po3qqfiy, qo yr-
Bopuocn, IooaanrlorE Meral|on, nph qsoMy
yrsopnerscf, pyxnusa 6e36apoHeao|rHaoa3a, 20
Rxa a nDorr3t l5-50 xEelnM! ,6epA €,
nepcrooproloq{ct y (ptcranlqHy peqo6tlty
l)|noro (on60py. florlM Maro,rH|,|!i Do3quH 3nrF
ll9re]!; oca4 cyurarr, ao nocrtllHol Macli nph
25-40"C. OAepxyDrb rlpt6BoKpucrantq;y 25

:l:jya:l::l p6qo6,8y,'.qo srAno6rAee

'6txlAfiol DeqoatnHl| Bta r oDl]trro!y Do,t,
rf)box3aMlqeHuq oocoar qrH(y rorparlApsr
bpyrro-crnany 3,0 ZnO . p2os , 4,2H2O, pos-
qxH rerpaeMlaxary qrH(y oAgpxyogrlt urnr-
xoM po3ql4HeHHr 180 r o(xlAXoI peqo6uHr4 o
JUU M,| (O[qehrpooa oro Doa oto Do3rlrl|y
oMla(y (22.5 Mac,%).

t3 A0H14x, npuBeAedux Bra6n,3, stanntoee,
ulo hpoaytr c(naay. 6nt3!xoao .qo
ctexloMeTpuqxoror yToop|oer5ci nph ax-,
KopncraHHt Ao3h MeraHo,|y 5,2-2,9 a Ha I r
ZnO y aMlaqHo-Uxlt(osoMy po3qnHt. npx q[o.
My or{xlA lrnsoooro npoAy(ry c|(,laAaE gg,9-
99,?% no ZnO ra l0O-99,8% no p2OE.
unrruanLHoKr MoxHa BBaxorn Ao3y 2.9 | Ms_
tasory. ra I r zno B aMla,{Ho-rlxH(oooMy
po3,ur|l, ,(o sa6e3nsqye Bux,A npoAy(ry I yr-
EOpeBHr .DOC4,aTy MOXOa{OAAMlHqnXXy, ulo
M lcruTs ||a|16lnLule noxuBHl,ix perlosl, l
(raOn.4).

. _3atq6dtrr4r pcHTreHorpaOl'flroro aHsnlgy(ra6r.5), cu tire3o oa Bu OocOar axsa-
aMlsUuH(y npeAcT€sIcHrai oAXle|o OaloD.
roolo r€rneruci tHAx6layanLt'o|o poqoEtr]to|!|.

PeBrresorpaMa srxtaHoro oocoary qntl-
*y r0ipartApaty cnlsnaAae 3 peltrreHomoMoO
anr 4-ronelry 3 opropoM6lgh|'M tnoM
t(rr[cra^lq oI peulr(]r I cnl/ly|oquMx
napaMeTpaMx e4eMeHrapxol (oMlpu -, -

Itpyrro-0opMynl

Zn3(POa)2 '4NH3 . (1-3)HzO.
30

B ta6n. 1 npuBeAono cnlocrso/letHr cno-
co6y. qo nponoHyerscn, 13 onrclM BlAoMr,tx
cnocoors. o 9r(r4x gx|(opficrooy|orb Hai6lnhu,
nourfiperrt npuffoMlr axalreHltr aMta(ar|! urrF
{y 13 po3'{{ry unixoM aoeaeflHr pl3Horo poay 35
ocaAxyBaqlo.

l3 nopl6rrc0anhfi oT xapaxtepl|crlttr4
EIAOM X CnOCO6IO I rOrO, tqo nponotty€t5cr.
(ntAy€. ulo pt3Hx(c Mlx HltMu nonrroe y cno-
a,obl BqAlreBHr t(pt4crant{Horo npoAykry 13 40
poJ'rl,,|Hy. xoaeH 13 hp|4ndMla, qo on{caHl y
alAoMux cnoco6ax! g nphsoAl.tb Ao
B{Atne Fc 0oc0ory rerpaaMIHqhH(y
d,Hac^lllox noro B,|coKoT po3{r.iHnocrl y ooaHo-
r'ry roHqoHrpoBafioMy aMlary. ' 45

npoBeAoBHr cxrrrooy Zm{poah . 4NH! x
r(l-3)H2O_ la 6|a|(opltcraHrrM' lnulex

' cpraHlqH!rx po3q!{||!lnxl8 3|l3qHo cnoslnSfi|oe
npoqec xpltcrarlsoqll AoHrtol oAstt, qo
flpr,tooaytt! ao 9l[,tx€Hhi eoex.rxsHocrl 50
tr poAy(rlrsHocrl) c noco 6y (ra6I.2).

Aarl El4b(eHl yMoel, cuHr€gy oocoary s(-
BaaMlflqrfi(y. nxl 3a6g3noqyor! ancoxni
BnxlA qhboBoro npoAyxry. CTexloMoTpu'tHlctb
torocxraAyra Bucotry npoAyrrlreHlcl5 cnoco 55
6y.

Pe3ylhraTu AocnlnxeHb no Bn3HaqeHHD
onrrMan6Hol Ao3r opraHlqlroro po3riHfllta(a
olera8ory, npraeAe o o ra6r.3, B riocrl

-10,66 A: b - 18,36 Ai c - 5,04 A; a=p =f
-90.; V - 979.6 n., Oaepi(aHuI 3a cnocoooM.
rqo npon_ofiyeTbcr. OocoaT a(oaaMlHrl|'|Htq
crnaAy [Zn{NHr)a(HzOXpOrh], srtnHo s
pe3ynItataM!r Iaurxx pmpaxytt|(lor Mae MoHo_
(nux || ni T14n Kp,|cranlrlrol poullT(u,
napaMerpu eneM€ Hrap, roI t(oMlp|<r rxolrarl: a

- 9.91: b - 17.81: c - 4.51 A: F 9O.tB; F
.-90,30: ta g0,03o; V.- 795.8 i3.
. 3tlAHo 3 glAoMMMt4 yrsneHHsMlr I|,|, aTo-

My qnH(y Fai6lnru xapgxtopra gor8epra
r(oopAu||aqh (nnoUxHBa MoA6nB). fiK Mx Aony-
cll4n14, o oocoarl a(laaMlsquHky G aoa renr,t
aroMlo qrHry, !4o MaK,rL olAMl Hocrl y
xoopAr4[aqltlHoMy otoqeHHt. y Mor€kyrl
peqoEURuaaa atoMll zn 3'eAHaHIOAHXM 3A.t3-
xoMS NHr, a oAuH {cepeAriHH|4fi)aroM MaeAsa
30'r3r(!r I aMhorpynaMu. OcraHBl xoopAr.r-
taqldHl Mlcqr 3atrrrTl atoMaMI trolo, ulo
sxoArTr E c(,|aa o(cloocoarHoao rerpaeapa I
Moneryr ooAr4. Anr cnony( Ta[oto r,!ny, ulo
MlcllTr ytpynyEaHSt, cxtirhl|l ao yr6opeHfia
qrcnefiHrx BoaHe6ru 3D'r3xlB (NH3, H2o),
lapaxrcpxa nollMeplro 6yAoO5. nbpeMlH tlt
sr.rlct Morexyn 00Au y 0oc08rsx oxBa.
eMhrqlttr(y noo'rsaHri s ruM, UO npl,| pt3 {X
yMoa6x chHrogy oAopxyroTs poroEgtU E
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pl3Hoo AooxxHoo nonlMepBlu naHq|oxxlo, y rA craAll iprox nhcrxld a raxox CepeAlr|(} Macy
rlnqeoux rpynax qrnx aroM rllllKy yroopne oAfllet poc[r1hn. llpu qboMy BaxntaBo, qo no_' 3. caor 3 H2O.

:....^111L.11ll-:i!! MrpkyoaHrr ntq0lpA:. _ aost qr|iiy y ;,arnrAr Oo"4,r,y 
"*",n,,*qn*"y,xypr6cx raxox AsHhr.in llQpa{€poonot 5 r.relutn }'i jasr'(f .i ii}n xa I ra), rrtx,ycflespocxonll; qo hpl.tseAoHl . 116r.6. : srrnrat 2nScil . ZAzO.

.__^-1".---D.!.:" Bcrrflorne.,o, I rqo ;B{ocntAox niia, oopoo*n 6i"4"ro" 
"*rr",n,ru",.*yKoorA Haqtl Mone(yfli rMtaxa !o loHv Merery FectHHr ,nnuHy 6;;;; cnocreptraerrcn

{Zn'-l,6lA6v.a€'j,:: 3Mlqe-xrlr. cr.tyrx'aarelr: s6tnsule6He croiocit-*a 4%. a rasoxHxx ronnlaHb 5 3316 | 3414cM'l(Arr €trsHoro lO a6tnburyersci eutcr a6cororrro cyxotNHt)no 3212 cM''. ra(ox 3MlHoerhcr- nolo-: poiloE$Hyt yrrcrrx Ba cre6^ax pocnk ,

;:::::_"-1.V,: f."_q9p"iulfiHux rofl}ioax! NHr._y Taxa AtA Oocoary axsaaMtFr.l|,rHryr3onroaeHtt Mone(yIl ooHu 3HexoAitbcr y oq noo.f,3aHa 3 TqM, u1o y uonexyal cnonyxra 04.-nrcrt 1628 .cM-' (alrucuuerptarrt) | 950 cu'l no"r"no sr"rogori"" ipr- un"rrunr, *r-""-(crMerpu,.rHt). y Ooceart arsaaMtnqxr{y Ali lb .H! pocnltH, a ii 6yaoai 6iuarxa ao oynoal
j::.:lliT^"-"11T ilrS(y cnocrepkeprrcf H8- renerrrx peqoot-lH, qo nporencprr 6tonoriqxy(;rynBr qactolr4 agooDMaulrlHxx xon|.loaHh. skrlrsHlctb ato olAHquroHHto Ao poc,lhH,

:i^': lgl :1,i '. -q: ryo cu'L rlorea cuvu ' Hnxqe np{oeae't npuxnaa{ pe.rr3aqrl
:]l-l..i::l l" .tl, rr cnoxrpt oocoary a(Ba- -^ cnocoby oAepxaHx, Oocoary axoaaMtHquH(y.

:t::1lrl-y rlAnoBlAac oopMysrrrfl|o y m np xreA l. Haeaxry t0 uac,,r, rproi-
::li:t:Tl-:lvlpl1l:""ono(v.nrproro €oAHe . 9-8]'l'.!5e!ot9 oocoary qnt(v terparlApary
0olo 30 t3(y y Crpy(Typax ls CnprxoHuMri (53i3% ZnO) po3,{,lHrn|,| nooHtcr|o E t7 ;6,,t.." 

""1"I1:.-...._ ,-, (oHtleflrpb€aHoro soA{oro 6Mtary (22,5
Lnpoqel$r cne(rpyyoE acrl xonrsaks -_ I99.%), ao oAepxafioro Iro3,LtHy AoAarxo(cuooioarBoro rerpaeApy E(a3ye Ha 6ln!u 25 9g$-ntrl poavlrr raergtorry ie po:po'xyi.y 2,grrlqrle rloro 3e'r3yBafiHr s xartoxor. Znd. r CH3OH xa 1 r ZnO fsuxl4rrouy por,ruxr, u1o

.., J-a Aa:xMl1.YepMlrr}loro axanlsy. BuAa[er- otAnoBlAae 15.5 Mac.,t. (f g.S 06.,r:) opraxt,r{oro
:1:,.::ll I :"1"1! t3'oocoary Mo o3roa. po3{r4H {xa. np{ q6oMy ha aHt (0,|614 yr-
i1':uli.-y.:-"il*icr oa oeacHo. npx{oMy - soprinacL pyxnroa 6s36apeHa AoHHa ea3r,
i]-1.-"]1i, tj:-r!0"9, yAlnierrcr -3 uons 30 nr<a Ha nporrst tS_20 xu roepAaa, neper_
aMla{y | -0-.9 Mo/rs H2O, a nooF-o_srAaleHHr Bop|<,|o,{l,tct, y Apl6Ho(puctr[t,{Hy peqoo|. y

. aMlaky alabyBaethcn npn -480"c. lle e olnoro |(o,| py. Maro,rflgli oo3,{4x no M 3nt&
renprMr,rM cotAqeHHrM roro. iqo tNH!, I HzO . 6anx. oc6A cyuJunu npl, 4OoC Ao nocrldHol
3B r38r|r 3 atOMOM Zn (OOpA HaqtiHl,tMs 3A.n3- MaCU.

iaMfffllftlo|o oara(oBoT cl'tnr4. .'.' : 35 y pe3ynbrerl oaepxan, nortaucnepcHyrarrM {u o^r! roMnnorcoM 013rxo- .. ,psqoBktiyolnorc (orropy coagy:51,b$ 2nO,xlulqrx)( MeroAla nlAJoepAxeHo; ulo ctnaA 30,0ft pzor 14,4i6 l t A;. 4,1* krO, Ui;no,(t:
c[HreloBariltx oocoarlB akBaaMtHrtt4Hry Mox- ;nrpHa 0opMynE, 3a AaH[Mh Ol3x(o.xlMlqfiir||a Bxpo3urn QopMyroto. . AocntAxsHr [Zn{NH3)4(H2OipO4hl, BlrxtA

fzn3(NH3)a(H2o)(1-zltporhl a o-r)Hzo. 
no "*fl ?,1? 

tf? 
f i]h'1":,i-"ll; 11;?t:

rploxjaMlqeHoro {'ocoary q!fl t(y rorparlA-
Culro3oBaHhft rlocqar axoaautrrlplrxy riirv Fr,3% 2^ot io"ri,*"1r, nosntcrro r 17

Mlcrurb,Marpo. lrll(poeneuetrra (qnrr, aaor, __ 06.{, -xonqeHrpogaHoro 0oAIoao aMlaxy (22,5
4!ocoop)-t Mo|(o 6yrr BuropucraHxa.y x.ocrt 45 Mac.?(). Ao oAepxaxoro poaqrHy AoAalr
MIxpoAoOpM0a d60 610rortqHo axruBHolcnortf ;98,(.Hrnpo3,turrr,{oranonytopospixyxr<y5,1
t t. .. r CH3OH Ha I I ZnO y EuxtAHoMy pog,tuxl, ulo

B ra6r. 7 | 0 npusoAeHl peayrlr.r, t rtAnortaae 2?,2 Mac.,i. (3q,i oo.q)iprant,tBoro .

arpoxlMl{n,|x AocnlAxex! d[ 0oc0araidxa6. .poaqurH|,|(a. flp[ qboMy a Afll *or6t yr
aMlHqliHt(y Ha eoe(T!.to'|lcT! poio$rty xy- 50 lopuracr:.pyxlloa 6eg6apoha AoxHa Oa3a, 

,
(ypyA3{ t ta plcr la po3ahrox nbnuHy nlcr,|, rt(6 Ha nporr3l 20-40 xB. trepAna,
oOpo6(r toao'naclhFr,

poeoBtaHy btnoao |(onhopy. Maro,{rui po3{nrl
AocnlAx€H t npoDeAeHl y nopl.Bl]tHt 13 norlM llroarlx, oca^ cyu{nlr n 30"C Ao(uHrBMlcrkxM np€naparoM ZnSO{.7H2O, 55 noctlntot Mac!. B po3yrlrarl oAopxall

rK|ln rpaAilqlfiFo Bx(opltclooy€Trci y norlA|4cnepc y poqornxy olnoro (onbopy
clrbcbxoMy rocnoAapcrel. Bctaflorneflo,.ulo . crraAy: 49,6S Zno,28,9S Pzol, '13,81 NHt,
4,ocoar ax8aaMllrqn'|Ky s6lrlruryS cxoxlcrb 7,7% H2O, MoneiyrrpHa oopMyra, ga Aaltx-
npopocrrl. (y(ypyA3l,r Ha 12 

'6. 

sncory pocnl,rB Myr (oMnnexcy Ot3tr(o-xlMl,tH9tx AocllAxe85i
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f sll B31gq1""xt;id*L f;;f "'o,-',, Izn-i(NHd04)1' (f94hl ' r,1H2o, BrxtAnpoar(ry no z.O _ g0,sF, flo pzo 6 _ 1008...
I a(rM trHoM! lnepure oAepxa,|l

- xpncrant{Hu oocoar a(oaaMlxqfiHty, gKnn5 nponarre 6lonorlqxy oxrxBBlcr! lta po3Dtrot
ra ptcr rryxypyA3n ra nroh}r y 6l,|010,

, FeqoBnHanpeAcraonelalHABElAyAnlltoK)
e-a3okrr ulo olApl3F erscr nSpaM€rpaM[ ro

.^ oo €MoM cneM6HrapHol koMlprx xptcra,|lqxolru p6uirr(t{. noprAt(oM 3D,r3xls apyn, qo ll cua-
aa1oT!.

. - AonepcBg. cnoco6y oAepxarlti +ocOsrya(saaMhqu|lxy slAHocirrcc:
- rpxcrarlsaqtr {lnrosoro npoAyrry nlc''ro BaeAefll|r Meraflony olA6yErerrci Ha npoligl

l:-lbu xt., r4o 3,a603no{ye BUcoiy
' tpoAyfi xBHlcrb cnoco6yi

^^ _-^gn^o-"j6, 
qo nponoHyerbcl. !€6e3noqye

.^ vYJ-Y!,9i-Hud DhxlA npoayxry no ZnO rszu r2us, I rpn qEoMy aMlaq l pogqrltln Moxhg sl,|-

Te6,||,|qi i
xoaaMlHq|4Hry,

13 r02

n ph rraa3. l1aeaxxy l0 reac,v.
l!*or.1a^".l5elolq oocoera qEHry rerpartA-
pAry (53.3% znO) poovuxenu nooitcro e t7
o(r q.roHqeHrporaHoro soAfioro aMtaxy (22.5
M!r-c. b). l.lo oAopxaHo.o pos,{r.tHy AoAant. 9B %_r.nr _po3i|ltH MeraHony lg po3paxyHry S.Z r
Lr r3uH rta 

-l-rzno 
y BMX|AHOMy pogqt4Hr, ulo

Dl,ilnoElAae 30,4 Mac.q. (38.3 o6,{.) oDraH lqHoropoJ{uxHltxa. npr| q6oMy t0 AHI xor6x tn_Boprt€Jbcr pyx,luBa Ao||ta $a3a, B(a roepAH€
Ha.-nporr3l 30-50 xr, neperooproo,trcb y
llrllo(p]'c raat,fl ,y po.toDt|Hy 6tnoro korbopy.
Maro{Hrai po3tlr{r norlM 3nuBanl,l, ocaA cyull,t_
nu nph 30"C Ao nocrliHol Macn.y pe3ynhrart oAepxAnq ADt6XoxDkcra-
nl'rny peqoB{Hy 6lnoro xolLopy cxrsly: 47,SS
z..o,21,6% PzOr 13,316 NFr, lt,6% HrO.
MonexyncpHa oopMynr. arlAHo 3AaHxMu ioM-nr0(cy Ol3rro-xlMt.tslnx AoCrlAxeHs, : xopt4croByoai4noBToplto.

Cnlscrabne Hc cnoco6y, rqo nponosyer[c, A,|x oAopxrHHr Oocoaty a
,, . .. qgntice|'l!,t.DlAoMMr CnOCO6le '

Ta6nxqr 2
Bfln'lE

I'tN Buxl4'xl pearerr4 I

C(nrA rrepAol OE3x

6

znCl2(x), NH3 . H2O (p6c,ux)
znl2((), NHr . t{20 (po3q}rH)

znS2Ot (pasrrH)
Zn(NOrh' 3t-t2o(.). lt2o

' Zn3(POr)2 . n"rOtO,
'trtus. trzo (pbgrun) t. 

.l

: ' , .: :il
Cnocl6, qo nponohy€rlct: l

znr(POrlz ,ilHzO(x): , 
I

NHJ ' llzo (pos'rlr) ':: 
I

KCt (()
K(.)

. NHr(l'5)
NH H:o (porqlrr)+

lznr(Porh(N Hrh(HzoI

lzN(N!t3)alct2
IZN(Nfh)dtz

lZn(NHr)r.SzOrl .HzO

lzn(N Hr)rl(NOc)2

YroopeHBr -r€epAoIOe3Br
|le cflocTeDlleeltcrl
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BMIcr noxxlHxx peqosnH y Oocoarax arBaaMlHqrFry

T.6nnqi 3

EHBqelxtr BnIxEyaogt{ MeTaHony Ha ciraA | 0 .!r.rxlA 0oc0ary sksraMtEttxHxy

t0

npoAoD4.tun. -a6'-z

T.6rx{r 4

T.-a6rrqi 5

Aosa
Mora||ony
TCHsOH

ErulA qhLosoro npoAyry s

I r Z^O zno P2OE

5,1

4,3
2,9
1,4

,''''--:----
3.0 ZnO ' PzOs . 4,0NH:' . 3,3HrO
3,0 ZnO . PrO5 . 4,0Nft ' 2,tH2O
3,0ZnO . P20i .3,9NH3 .2,tH2O
3,0ZnO 'PzOi .4,0NH3 . t,'tHro
3.0 ZnO . P2Oi , 3.8NH3 . I.OH2O

ooo
99,9
99.8
99,7
98.4

100,0
ooo
99,8
99.8
90,5

ZnO PzOs NH3 t
3,0 zno . p2os . 4,0NH3 ' 3.3Hto
3,0 Zno 'Pzos .4,0Nft .2,tH2O
3,0 ZnO ' P2O5 . 4,0NH3 ' l,lH2O

47.53
49,62
51,s0

21,63
. 28,85
29,95

t3,28
13,84
t4,37

89,42
92,3 |
95.82

d.A
lllo v10

6,25
5,04
4,80

,4
10

r3

4,3r
3,97
3,80

47

. 100

2l
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BlAHecoHHt

. 3727 ap,
3473 c.
it.to, cp.

. 3147 nn.

. . :,:

, . . 3333 cp.
3212 c.

.. 3160 c.j
. lOgZ ria.

,(H2O rlnrr)
It (HrO)

vt (H2O), /r. (NH3)

I (NHr)

2n(HzO)
2r2(H2O")



llnnnn"-.',,," ,.6-. t

c - c|lrlrat cp -copeaHr, cr - cla6rr, nn - nrele

To6rrqr 7
Onnuo Ao6asox, t{o MlciirL qur|r, lta edorrnrxlcrr polahr(y npopoculo xy(ypya3h

CxoxlT\ S Brcora poc-
,rNH |la Ctaall
3-r rscrrls, cM crpol cyxol

oo8 (NPKF ZnSO{ . 7H2O
(3 (rzn Ha I ra)

OoH (NPK)+ oocorr
axsaafilHq!tHry

(1,5 xrzn fla I rr) . .,

Oor (NPkF oocoar
axDaau|ltql.tHxy
(3 |('Zn ra I rr)

!4

56

t 6,l

14,9

21,3

0,37

0,40

q,68

0,06

0, t0

0,r2
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Ta0rnqr I
Bnn|lr !6sraqeHle l|acl'ttr ,lonlrHy 6horo co,rMu! qo MlCrrrr qxHt. xa plcr

TexpeA M.MopreHta,l Kopoxrop M.KgoouMal|YnoprABNr

Erpltxrx, qo
noploHorotlcr

Brcoro
poclr{}t, cM

BMlqla6co,|o o cyxot pa{Ooglr|,t y
. oprr ax pocrtrt, %

: oucfl topli|l|t creOro

O6po6{a cyrboaroM

I uurY
O6po6{a

0oc0aroM
otlraMrNqnHty

91,2

04,7 ?s,7

I t,4

l,l c

r0,7

12,0

3aMorrleH r 4099 TuDax. : ', ntAnuc'e
Aepxsr8e natotrxo slAeMcrgo y|.paf|rn,

254055, fcn, fuls-ss, Jluels$ia na.. I
Bl,q(p'.re 8{qloHoptrg toaapldrEo 'Ilaro}tl., M. yxropoa, Byr.faraptna, lO1


