§1. OB AA XAPAKTEPNCTUKA S/TIEMEHTOB YA-IPYTMbI

')ry rpynny cocTtaBastoT aneMeHTbl a30T bl, poctop P. Mbiwbak A3, cypbMa 5b, BUCMY T
M ' (HekTpoMmas KOH(Urypauus BaleHTHOro ypoBHA aTomMoB Nb'np'. 3nemeHTbl Y A-rpynnsl 06-
W TOT coepmHeHna B cTeneHaX okucneHns (+3) m (+5). HekoTopble anemeHTbl (NL P) nmetoT Tak-
mt |py| He CTeNeHW OKUCNEHWs, B TOM YnCne U oTpuuatenbHyto (—3). A30T — TpCTHIT no anck-
(oL PMLITCALIOCTH HemeTann (nocne Topa 1 Kucnopoga), hoctop U MbIbAK — HeMeTansbl.
| \[M,MIL— TUNWNYHBIA aM(OTEPHbIA 3NEMEHT, a y BUCMYTa NpeobnajatoT MeTanInyeckme CBOMCTBA.

BbICLUAs CTeNeHb OKWUCNEHWS Y BUCMYTa HeycTolumnBa, 1 coefiHeHns BHCMyTa(Y), Hanpu-
Mep MMCMYTAT HaTpUs. MPOSBASIOT CUMbHbIE OKUCATENbHbIE CBOWCTBA:

blaBlOnT) + 6H++ 2e = B13++ N8*+ 3H:0

B 60MbLUNHCTBE COEAVHEHUN 3N1EMEHTOB Y A-rpynrbl CBA3M KOBIEHTHbIE, AaXKe B TaknX,
blH; OKCuA-xnopug sucmyTa B1(C1)0.

ArperaTHoe coCTOsHNe. B cB060AHOM COCTOSAHUN a30T N2— ras3. a NnpocTble BeljecTsa
III' lanbnbiX aneMeHTOB TBepAple. Mpy HarpeBaHWM OHW J0BO/LHO aKTUBHbI (Kpome 1MY). pearnpytoT
1 KMCNOPOAOM, ranoreHamu v cepoi, a P 1 A3 Takxe 1 C MeTalaMu, OKUCAAIOTCA a30THOM Kucno-



Toii (kpome N2). B psigy HanpsbkeHuii me Tann BUCMYT CTOMT Moc/e BOAOPOAA W He pearupyeT ¢
KHENoTaMn-HeoKHeNNTenamMn.

BopaopogHble coefuHellw aneMeHToB YA-rpynnbl — ammuak Nels, choccpun PH3, apcun
A3bl3 1 enw6uH 3bH3 rasoo6pasHbl Npy KOMHATHOM Temnepiiype. 06n1afat0T HEBLICOKON YCTORYN:
BOCTbIO U YK€ Npu HeboMbLIOM HarpeBaHuu pasnaratotcs (kpome blH3). Mo xumuyeckum cBoit-
cTBaM OHM BoccTaHoBUTeNU. PochnH PH3 1 0cobeHHO ammumak blH3 06pa3ytoT CNoXHble KaTUOHbI
— hochoHmin PH'I1n aMMoHWii biH4 .

AnemMeHTbl YA-rpynnbl 06pa3ytoT ABa psga KACNOPOAHbIX COeANHEHU — oKeuabl 3203 1
3205. B KayecTBe rMapoKCMAOB UM COOTBETCTBYHOT KucnoTbl (41 N. P n A5), amdpoTepmble rugpa-
TUpOBaHHble okcuabl (5b) nNan ocHoBaHuA (ana BL3 B opTo- 1 MeTa-thopme). Bee KucnoThl, 3a uc-
KntoyeHnem HblO3 — cnabble 31eKTPONUTLI B BOAHOM pacTBOpe.

§2. AtO I

B coefuHeHMAX a30T NposBAsAEeT Bce cTeneHn okucneHns ot (-3) go (+5) (CM. cxemy Huxe).
PaccmoTpum Hanbonee nogpo6Ho coeguHewws M3, bT3un b3,
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B cBO60HOM COCTOSAHMM a30T bl2— GecLiBeTHbIN ra3 6e3 BKyca 1 3anaxa, rnaBHas COCTaB-
Has yacTb BO3dyxa: cofepxxaHue B Bo3gyxe 78,09% (no o6bemy) un 75,52% (no macce). B moneky-
ne N2xummnyeckas KoBaneHTHas (HenonsipHas) cBs3b, TPoiiHas (bl=bl), o4eHb ycTOlUMBaAs 1 KOPOT-
Kas (Ece = 945 k[xx/Monb, /cB =110 NM); 3TUM 0BBACHAETCH XUMUYECKan MHEPTHOCTb a3oTa npu

06bIYHbIX YCNOBUAX H B OTCYTCTBME KaTanu3aTopoB. B Boge a30T oueHb Mano pactsopum (15,4
M/l n H20 npm 20 °C).

Mpn komHaTHOI Temneparype N2 pearvpyeT ToNbKO C AUTHeM (BO BNaXHON aTmoctepe), obpasys
HUTPUA NUTHA 11 3M HUTPUABI LPYTUX 3N1EMEHTOB CUHTE3UPYIOT NPY CUNBHOM HarpeBaHuu, Ha-
npumep Takune, kak M 13" 1 Bbl. MaccnBHOCTb ra3006pa3HOro as3oTa UCNO/bL3YIOT ANA CO3AaHUA

MHEPTHOM aTMochepbl Npy NPoBeAeHUN XUMUYECKUX PeaKkLMN MeX.y BELLecTBamMU, YyBCTBM-
TeNbHLIMMK K KUCNOpPOAY.



W npombILWneHHOCTY a30Tbln nonyyatoT npy hpakLMOHHOR ANCTUNNALUN XUAKOTO BO3AY-
‘|| 14 MKWIpCMeENno nony4aloT KACNOPOA) NAN yAaneHeM KUCNOpoAa LW BO3AyXa XMMUYECKUM ny-
nM Hanpumep no peakuun 2C(kokc) + Og= 2CO npu HarpeBaHUK. B aTux cnyyasx nonydvaror
|HV copepaLimii npumecy 6naropoaHbIX rasos (rnaBHbIM 06pa3oM aproHa).

1! nabopaTopun HebonbLLNE KONNYECTBA XMMUYECKN YUCTOrO a30Ta MOXHO MOY4UTh Mo
[ 2 N1l KOMMYTaLMK NP YMEPEHHOM HarpeBaHUW HUTPUTa aMMOHUA

NANO: = N2+ 2bl:0

M M NpU CNMBAHUW TOPAUYMX HACbILLLEHHBIX PacTBOPOB X/Iopuia aMMOHUSA U HUTPUTA Ka/ins:
I +5

N”01 + KIMO: = H>" T+ 2H:0 + KC1

B npupoae a3oT — CeMHaALaThlii Mo XUMUYECKOI pacnpocTpaHEHHOCTU 3/1EMEHT: MOMUMO
[H111\"a. BCcTpeyaeTcs (peako) B CBA3AHHOM COCTOSIHUM B BUAE CENUTPbI — MNaTPOHHOM blabkO3 nnn
MuHuHo KblO3: ou coaepXXnTCs BO BCEX OpraHM3max, sBNSeTCS 31eMEHTOM OpraHoreHoMm (co-
| wnnm YacTb 6enKoBbLIX TeN, BXOAMUT B COCTaB remMornobuHa, HyKNeMHOBbIX KUCNOT U T.4.).

Ammuak N111— 6ecLBeTHbI ra3 ¢ pe3kMM XapaKTepHbIM 3ana\om. 3Ha4MTeNbHO Nerye
mH| A\a. OyeHb xopoLuo pacTeopum B Boge (700 n/1 n 1bO npwu 20 °C).

1lanHyHe y aToma a3oTa B Monekyne NI-13 4OrtopHOlA Napbl 31EKTPOHOB Ha Xp'-rMGpUAHOI
npunuwmn 06ycnoBnmBaeT XapakTepPHYH0 peakLMio NPUCOeANHEHNS KaT1OHa BOAOPOAA, MPU 3TOM
HUPUYYCTCA KaTUOH aMMOHUS (Hanpumep. bll13 + HC1 =bl1-LIC1).

Mpu pacTBOpeHUn B BOfe aMMUaK NPUCOeAMHAET MONEKYy BOAbl 33 CHET BOAOPOAHONM CBA-
H| I' 06pa3oBaHMeM rugpata ammuaka bibB ¢ H;0 , KoTopblli B pacTBOpe UrpaeT posib €aboro ocHo-
nMVH

bH3 + bbO = N143 m1bO <>NI-1/ + 01-I, pH > 7, cpeaa cnabo LenoyHas

B 1M pacTBOpe aMMuaka npyu KOMHaTHOI Temnepatype coaepxuTcs Bcero 0,4% MOHOB
N1l 1 OH-.3T0 roBopuT 0 TOM, YTO BOAHbI PAcTBOP aMMuaka ABNseTCA cnabbiM aneKTponn-
[uMm. Pa3baBneHHbI pacTBOp aMMuaka (3— 10%) 4acTO Ha3blBAKOT HALATbIPHLIM CNMPTOM (Ha3Ba-
HUe NpUAYMaHo anxMmMmukammn) 1 UCNoNb3yeTcs B MEAULIMHCKOW NPaKTUKe, a KOHLEHTPUPOBaHHbIN
1H wop (18.5— 25%-Hblil) — amMMUayHo BoAON (BbIMyCKAeTCA NPOMBbILLIEHHOCTBIO).

Mpun f06aBNEHUM KUCNOT K BOAHOMY PacTBOpY aMmMuaka 06pasytoTcsi COOTBETCTBYHOLLNE
[MUM amMoHWs (cpefHWe — ANS CUMbHBIX KUCMOT, KUC/ble — ANs CNabblX KUCMOT):

bIH3+¢ bbO + HbIO3 = N~N03 + 1-bO
2(blHz ¢ 1-bO) + H3PO4 = (bIHAHPO, + 2H:0
Co/I aMMOHUsI B BOAHOM PacTBOPE MOABEPraloTCs rMApoAm3y:

N#1bIO3 = NH/ + N03” ( ruaponus no KatmoHy - Ki)



N11' + M30O = bIH3 « 1bO + H', pbl < 7, cpesa kucnas
AMMUaK NposiBNseT BOCCTaHOBUTENbHbIE CBOMCTBA 3a cHeT N 3
2(bl113+ H) + 601-T - 6e_ = N2 + 81bO
2blH/-6e_ =bl,T + 8H+
npuyem 6onee akTUBHOE BblfeNeHne a3oTa HabohaeTcs B LWEeN0YHON cpefe.

Mpy B3aMMOJEACTBAM € TUNUYHBIMUA METIIaMN aMMUaK CTAHOBMTCA OKWUCIIUTENIEM 3a CHeT
1>

2lW ) + 2bla= 2blalla+ H2
MpoayKThl TakMx peakuuun cofepxart amug-noH N11; ; n3secTeH Takxxe HMHZ iuTusa ubl.
B aTMocdepe 4MCTOro KMCN0poAa aMMUaK cropaeT ¢ 06pa3oBaHueM asoTa:
41 +30:=2bR+6H20
0fHaKo B NpucyTcTBUM KaTanusatopa (P1+ KW/) o6pasyeTcsi MOHOOKEHS asoTa:
4KH3+50: =4MO + 6H:0
(3Ta peakums NeXMT B OCHOBE NMPOMbILLIEHHOr0 cnoco6a NoayyYeHWs a30THON KUCNOTbI).

B na6bopatopun gns nonyveHUs He6OMbLUMX KONMYECTB aMMuaka mbo KUNATAT ero BOAHbIN
pacTBop, NM60 TepMMYECKN pasnaratoT MaI'IOyCTOVI“IVIBbIe CONMN aMMOHUA:

(N1L1211PO.) = Ne1] + NeLi(H;PO.])
21U 4C1+ Ca(OH)2= 2bIH3+ CaC 1, + 2160
(N114)2504 = N113 + N114(11504»

Age conn aMmoHus — HUTPUT MUY O2H HHTpar NH4ANO3 pasnaratoTca nHade: NN O:
faeT a30T N2 (ypaBHeHue cMm. Bbile), a N1|4blO3 faet okeung anaszora N20 (1. e. N=N=0) u Bog}.
HanuwuTe ypaBHeHWe peakLuid.

B NpoMbILLNEHHOCTW aMMUaK NoyyatoT No 06paTUMOii peakLMm ¢ Kataim3aTopom
Pe/AbO3:

N2+ 31-b<=>2Nel3+ e

B cooTBeTCTBMU C NpuHUMNom Jlc-LLlarenbe yBennyeHne BbIX04a aMMuaka 4O/KHO Npowc-
XOAUTb NPY NOBbILLEHWUN faBNEHNS U MOHWKeHUW TemnepaTypbl. OfHaKO CKOPOCTb peakuuu npu
HU3KMX TemrnepaTypax O4eHb Mana, Mo3ToOMy TemnepaTypy nofAepXxusatoT B nHTepsBane 450—500
°C, pocturas 15%-Horo BbIxoga ammuaka HeHpopearmposaswne N2u H2 Bo3BpalLaloT B peakTop
N TeM camMbIM YBENMYNBAIOT CTeMeHb NPOTEKAHNA peakLmnu.



AMMMaK — BaXKHeliLLee Cbipbe ANS NPOM3BOACTBA BCEX OCTaNbHbIX COEAMHEHWIA a30Ta.
........ NT) coneil aMMOHMWA W a30THOW KUCNOTbI, @ U3 HUX — YA06PEHWIA, B3pbIBYATbIX BELLECTB.
[-Mm HKHeRn H gp.

§3. KpaTkas XxapakTepucTuka OKCUAO0B a3oTa.

M () — okcupa agmasoTa, (HeconeoGpasyralunii okcua) 6ecLBETHBIN ra3 ¢ NPUATHLIM 3ana-
MM («nccensawmn/l ras»), obpasyeTcs npu TepMuyeckom pasnoxeHun bILLBHO] (cm. Bbiwe); o6na-
|IH I HapkoTMueckuM AelicTBMEM, B CMECU C KMCNOPOAOM MCMONb3YIOT ANA Hapko3sa. Mpu Manbix
| MmHeM thaumsax bbO Bbi3biBaeT YyBCTBO OMbAHEHUSA, BAbIXaHMe YACTOro bbO 6bICTPO BbI3blBaeT
H 1||.Mncckoe cocTosHMe, a 3aTeM yaylube. MexaHu3M AeNCTBUS HEU3BECTEH.

NO — MoHOMKeHA a3oTa (Heconeo6pasytowwnii), 6ecLBeTHbIN ras, NPaKTUYeCKN He pac-
nHiM| |0 | n Boge, pearnpyeT ¢ KUCNOPOAOM (NpodyKT — NO:). obpasyeTcsa npu B3aMMOAelCcTBUN
|y T.L0 KMHOW a30THOW KWUCNOTbI C AUOKCUAOM CCpbl. & B MPUPOAe — Mpu rpo3oBbix paspagax (N2
1] *2bl0 ). ABNSETCA NPOMEXYTOUYHbIM MPOAYKTOM B MPOMbILLNEHHOM CUMHTE3e a30THOW Kre-
ML n | ammuaka:

— TpUOKCKS AnasoTa, (ConeobpasytoLwHN OKCKUA) Npu HU3KMX Temneparty
N MHU CUHSISL XKMAKOCTb, pasnaraetcs Bbiwe 0°C HAaNO n NO;, Ha Xxonogy npu B3aMMOAENCTBUN C
nuwm obpasyeT a3oTUCTyto Kucnoty HblO; (HanuwmnTe ypaBHeHWe peakuum).

N(>2— fgnokcup a3oTta, 6ypblil ra3 ¢ XxapakTepHbIM 3anaxoM, O4eHb A40BUT, NPU OXna-
| PN gnmepumsyeTcs (NPoAyKT — 6ecLBeTHbIN xnaknit (bbO.)): Nnpn B3aumogencTeum ¢ BoAon
n||infyct 1>kKB 1 NO, a co LenoyaMmy — COOTBETCTBYIOLLME HATPUTbI U HUTPaTbl, NO3TOMY faH-
HbIA OKCMA cooTBeTCcTBYeT Kak 1MMO:. Tak u HbKO}. [aHHbIli OKCUA ABNSETCSH MPOMEXYTOUHbIM
npy |\KU>M NpU CUHTE3e a30THON KUCNOTbl B MPOMBbILLNIEHHOCTH:

N~05 — neHTaoKeH[ Anas3oTa. GecLBeTHOe TBEpPAOe BELLECTBO, TEPMUYECKN HEYCTONYH-
1A (N >04- 4110: + O:), npu B3aHMOACKACTBHN € Bofol o6pasyeT HbHO3. T e. aBnseTCA aHrng-
ML M T'OMN 1011 KACTOTbL

A30THas kucnota HbHO3 — BaxkHeliLLee KMCIOpOACOAepXKallee CoeanHeHne asoTa. Mpu
nnMunmx ycnosusx HblO3 — 6ecLiBeTHas XXUAKOCTb, HEOTPaHNYEHHO CMELLMBAIOLLAsACS C BOJOM.
| NHUenrpmpoBanHas (4biMALLAA) a30THaA KUCMOTa NPU XpaHeHUK Ha CBET} okpalumBaeTcs B 6y-
>M|| umcT m3-3a pasnoxenus go NO; (a takxe O: H 1b0).

\ <oTHan kucnota HMO3 OCTATOUYHO CUANbHbIW OKUCIUTEND; NPOLYKTaMN BOCCTAHOB/IEHMUSA
HW'wKHes ogHoBpeMeHHO NO:, NO:”. NO, bbO, N2 1 biH4+. npuuem [0n15 NPOAYKTOB C HU3KUMU
11 MenuMH OKMC/NeHUsa a30Ta BO3pacTaeT No Mepe pa3baBieHNs KUCMOTbI, Ha COCTaB NPOAYKTOB
MUHe | cuna BoccTaHoBUTENS. [BOT noyemy ycnosHo 6yaem cumtath, 4To HblO”KonNL, ) nepexoanT
HiH Ja M NO:. 11blO3(pa36 ) — B NO H 11blO3(04eHb pa36.) — B bILLLWO3, ecnn KOHKPETHbLIA npo-
IM | He ykasaH B 3afjaHu 1Cxema B3aMMOAeNCTBIA a30THOI KUCNOTbI C MeTannamu npeAcTasneHa

1 11cmc 1.



MonypeakLnH BOCCTAHOBNEHUS a30THOM KMUCNOTbI:
blO3 + 2H+(koHuy,.) + le* = blOAT+ H20

bl03* + 4H+(pa36.) + 3e_ = NO1 + 21NO

Ne>3 + 10H+(ou. pa36.) + 8e_ = blH4++ 31bO

C a30THOI KMCNOTOW pearnpytoT BCe MeTansbl, Kpome Au n PL KoHueHTpupoBaHHas 1M 0:
naccusnpyet Al. Co, Cr, Pe n Pb.

Cxema 1 Oco6eHHOCTU B3avMogeicTBnMs bM 03 ¢ MeTannaMm pasinyHoli akTUBHOCTU

B oTnnume oT 1MbIOs ee conm — HUTpaTbl — B LENOYHON cpefie MOYTM He MPOsSBASIOT
OKUCNUTENbHBIX CBOWCTB, Y4TO 06BLACHAETCA CUMMETPUYHBIM CTPOeHUEM HoHa blO3' (TpeyronbHas
(hopma BCneACcTBMe N/r-rH6pLULLI3aL MY aTOMHBIX opbuTaneii asora).

Bce HUTPaThl TEPMUYECKN HEYCTOWUMBbLI U NPU HArpeBaHWN PasnaraioTes, NPOAYKTbl pas-
NOXEHWS ONPEAENsIOT N0 NONOXKEHWI0 MeTan/a B pAgy HanpsxeHui (cM. Npunoxexue 2):

(neBee M§)  2NaN03= 2NaNO0" + O:
(M3 — Cun)  4Cr(blO3)3 = 2Cr: 03+ 12)Xb + 302
(npaBee Cn) H°(blO3b = Hr + +03

M03TOMY BCE HUTPATbI MPU CMABAEHNN NPOSBASIOT CUbHOE OKUCANTENbHOE AeiCTBIE
(BblAeneHue aToMapHoro kucnopoga Ou).

Cmecb 1-MO3(kounu.) n HCLIKOHL,.) — «Liapckas BoAKa» — COAEePXUT O4eHb CUNbHBbIIA
oKucnuTenb — aTomapHsblii xnop C1"

HbI03(koHu,) + 3HCLIKOHL,.) <=> blO| + 3C1°T + 21-bO



18 CYET A0r0 CMech OKUCASET caMble 61aropofHble MeTan bl — 30/10TO N NAaTUHY:
/v | 11bI0s (kony,.) + 4HC1(koHy,.) = H[AMC14] + NO? + 21bO
MM+ 4 HL 3 (koHL.) + 18HC1(koHu.) = 3H:[P(CIr,1 + 4bl0| + 8H:0
H'NTWNN KOMNNEKCHbIX NPOAYKTOB 3TUX PeakLyii:
11]1uCun] — Terpaxnopoaypat(LU) Bogopoga

1 [I'1Cl] — rekcaxnoponnaTHHaT(1Y) Bogopoaa.

Il MNIMLLWIINEHHOCTY a30THYH0 KUCNOTY CUHTE3NPYIOT B TPU CTaAUM:
1) KaTa/IMTUYeCKOe OKUCNEeHNe aMMmMaKka 0 MoHookeuga azota NO (CMm. BbliLe);
0> okuncnenme N O kucnopogom fo anokeuga asotra NO::
'blO+O"rbl O:
1) gncmyrauns NO; B ropsveli Boge (Mnm pas3baBneHHON a3oTHON KUCNOTe):
IMG; + 1b0 = 2HbIOs + NO1

Monookeug aszoTta N O Bo3BpalLatoT B cTaauto (6), NoNy4aroT KOHLEHTPUPOBAaHHYHO a30T-
1M wunTy (60%-Hy0).

JInuHas K1cnoTa — OAUH M3 BaXHEWLUMX NPOAYKTOB XMMUUYECKON NPOMbILLNEHHOCTH.
| HUH 1>% npoun3BoAMMONA KMCNOTbI UCMONL3YeTCA AN BbIpaboTKM yA06PeHNiA, Kpome TOro, oHa
[H1 "W LT ren Ha NoNyYeHWe HUTPATOB U Pa3NNYHBIX OPTraHUYECKUX HTTTPOCOEAHHEHWIA.

JNiowble yao6peHns cogepxkar a3oT B KaueCTBe OCHOBHOMO MITarenbHOro anemMenTa. nas-
1 HH N1a30THbIX YA06peHNi:

XKUAKNIA amMmnakNe 13 cmech (bIH-O’BO.) H bIHMO3
MoueBnHa (N112)200 cMecb NLANO” 1 CaCO3
| ym.chaT ammoHusa (N114)2504  cenuTpbl blablO3, KO3, Ca(blO3)2

T reHns ycBamBatoT a30T B (hopMe HUTpaT-MoHoB NO3 - NO3TOMY amMMuak, KaTloH aMMo-
HAM H MOYeBMHA CHayana NepeBOAATCH MOYBEHHbIMU GaKTEPUAMMU HOHbI bIO3 .

11n cpaBHEHWIO C YrnepojoM, BOAOPOAOM U Kucnopogom asoT N fBAsSeTCA He CTONb YMHBep-
m || MMMopraHoreHHbIM 31eMeHTOM. [103TOMY 1 ero MaccoBasi jON11 B OPraHN3Me 3HAUYMTeNbHO HIke.
" MH |H M4OAMT B COCTaB YrNeBOAOB, XMUPOB (TpuUramuepnaos). OfHaKO OH ABAAETCA 0653aTeNbHbIM
HWHTToM Takux 6MONOrMYecKN BaXHbIX BELLECTB, KaK aMWHOKUCNOTbI, GenKu, HYKNemHoBble
Il HMM JTroMbl a30Ta BXOAAT B COCTaB 60NbLUMHCTBA BUTAMUHOB U FOPMOHOB.

| prav HeopraHuueckux COefMHEHWI a30Ta, Y4acTBYIOLMX B 0OMeHe BeLLecTB, crefyeT yka-
W, NMMWT Nlis. HATPOKCWAbHBIN pagmkan N O. nornbl ammoHus bll-I+ HHTpar-rnonsl NO;.



OTHOcKTenbHO wrrparr-noHoB N O, cnefyeT OTMeHMb, YTO OHU MONajatoT B OpPraHuM3M C pac-

TUTENbHOW NMULLERA 1 B 60MbLUMX A03aX — Gonee 5 Mr Ha 1 Kr Macchl Tena — 0Ka3blBaloT TOKCUYECKOe
[eiicTBMe, NPOSBNEHWAMU KOTOPOrO SIBASIOTCS OFeK NErKuX, Kallenb, oCTpas CepfevHo-cocyaucTas
HEeJ0CTaTO4HOCTb W Ap.

§4. POCPOP

B coeanHeHuax doctop NposBnseT cTeneHyn okncnenuns ot (-111) go (+V), rnaBHoi U3 Ko-
TOPbIX AB/SAETCA 0CO6EHHO YCTOWUMBas cTeneHb OKucneHuns (+Y) (puc. 16). PaccMOTpUM BaXKHei-
e coeanHeHns gocdopa.

V' _ o5, FFE), R Th 04, NS84, NaciFe), FPS, FeB, e, I+

il - 2= B, s

+0- . P<P4' p,)

- FBPENe P M3

Puc. 16

13BeCTHO HECKONbKO annoTpomnHbIX opm doctopa B cBO60AHOM Buge: 6enbliii hocthop P4,
KpacHblIii hochop Pn n ap. Benbiii hocthop P4 3HaUMTeNbHO aKTMBHEE NOMMEPHOrO KPacHoro
thochopa: Tak, TemnepaTypa Benblwky 6enoro ochopa 34 °C (4acTo camMOBO3ropaeTcs Ha BO3gy-
Xe), a KpacHoro thocdopa 240 °C. [[anee B ypaBHeHMAX peakuuii hocdop 6yaem 3anucbiBaTb Npo-
cTo P]

dochop cropaeT npu HefocTaTKe KUCNOposa ¢ obpasoBaHmeM okecuga P:O3, npu U3bbITKe
Kucnopoga — okcuga P205. KOHLEHTPUPOBAHHOM a30THOM K1CNOTON docdop nepeBogmnTcs B op-

Tohoc-hopHyto KACNOT) H3PO4:
P + 511bl0O3(kounu.) = H3PO., + 5blO:T + HD

C ¢hTopom, X10poM 1 cepoid, NofobHO Kucnopoay, octop Takxxe obpasye TABa psja co-
eAnHeHnih — PP3, PC13, P:53 n PP5, PC15, P335, KoTOpble Nerko rmaponu3yoTcs faxe BO BAXKHOM
BO3/yXe.

B3anmogeiicTeue ochopa c MeTannamu NpMBOANT K 06pa3oBaHuni0 pochraos, Hanpumep
Me3P: H Ne 3P, KOTOpPble MOXHO CUATaTb NPOU3BOAHLIMU BOLOPOAHOIO COeAMHEHUs doctopa —
thocuHa PH3- B thocdnHe n hocmaax cTeneHb okmcneHms docgopa pasHa (— ). dochuabl
noABepratTcs HeoGpaTUMOMY TMAPONM3Y:

Mes3P: + 611,,0= 2P1131 + M§(OHbI



Vv (MH 1 hocUAb SBASIOTCA CUbHBIMW BOCCTAHOBUTENSAMM:

141. 1 20; = M3P04
Mu,I" | 101 MCblkoHu,.) = NeH:PCX]| + 8blO:1 + 4H;0 + 2blal03

] NPOMBILLINEHHOCTW (hochop NONYYaT T NPUPOAHBIX opTodocdhaTos npu 800— 1000
| HlwMLImMHNCM KoKca (Kak BOCCTaHOBWTENS) W Mnecka (4na cBssbiBaHUA neTyyero Cao):

( M(r0.]); + 5C(kokc) + 38H0: = 2P + 5CO + 3Ca3H03

1ivp hochopa (MMeeT cocTaB P4) oxnaxaeHMeM KOHAEHCUPYIOT B TBepAbl 6enblid doctop.

I | umn tocchop (Pn) nonyyatoT pacnnaeneHvem 6enoro hocgopa 6e3 4OCTY Na BO3AyXa: B 3aBH-

........ . 01 ycnoBuit cTeneHb NOAMMEPU3aLMN N MOXET ObITb pasnnyHoi. Benblii dhocthop XpaHaT
wm KpacHblIli (hochop— B 3aKpbITbIX GaHKax. Benblii hocthop YpesBblYaiiHO A[0BUT.

W npupoge thocdop — 13- N0 XMMUYECKO pacnpocTpaHeHHOCTM 3NeMeHT, BCTpeyaeTcs
H11> HcBA3aHHOM Bufe: BaxkHellne MuHepansbl: pochoput 3Caa<P04b mCa(OH): n anatut
M) Ca(C1, P)2

®ocop — XKM3HEHHO BaXKHbIN 3NEMEHT AN BCeX OPraHM3MOB, OTHOCUTCA K 3neMeHTaMm
H|H LWWH M.

lkenkoKeHa antocdopa P;0; — KUCNOTHBIA OKCWUA, KOTOPbI/ 3HEPTMYHO B3aHMOLEWCTBY-
ml | Mnnoii, 06pasys nocncgosa Tenbito MeTadochopmyto HPO3_ aHochopHyto H4P;07 n opTo-
1m, ompnyto kucnoTy M3PO4. Okeng P3O5— akTWBHOe BOAOMNOr/OLWaloLLlee CPeACcTBO, NCNoNb3ye-
u,| KuK ocywmTens (6onee aeKTUBHBIA, YeM CepHas KMCNOTa).

(>pTothocthopHas kucnota H3P04 npn KOMHaTHON TemMnepaType — 6enoe TBepAoe Belle-
| HM, ()ycnb xopoluo pacTBopseTcs B Boge (548 r/100 r bbO) B BogHOM pacTBope — cnabas Kuc-
1w,

11pn CTyneH4aTol HelTpanusauuy opToocthopHOI KNCNOTbl 06pasytoTcs ce conm — op-
11, hocchaThbl  KMCAble conu, cofepxkalne aHHoHbl 1-bP04~ 1 11P04 . n cpegnHe ¢ aHUOHOM
ro/ (nocnefHvie TONbKO AN peakLUuii CO LienoYaMu, Ho He ¢ rapaToB ammmaka). OpTodocdaTbl
Hv IMTLIX meTannoB (Ne3PO04 bla’HP04 n bhl 1?P04) n nouT Bce gurngpooprogocdarsl, na
npumep Ca(M;P04b. XopoLLIO pacTBOPUMbI B BOAe, OCTa/lbHble OpTodocdaThl BbiNagaloT U3 BOAHO-
M| pcTOpa B 0CafoK.

PacTBOpUMble CpeArHe opTodochaTbl M rmapoopTohocdats NoABEPralTCs rnapousy (s
<#l H.LUen CTeneHn — cpedHue conu):

P043 + H:0 « HPO4_+01-I', pH>7
HPO.N + H:0 O H2PO.' + OH-,pH >7
aHrnapoopToghochaThl ANCCOLMMPYIOT, CO3AaBas B PaCTBOPE KUCIOTHYHO Cpeay:

112P04 » HPO4- + H+. pH <7



BcnefcTare yCcTONYMBOCTM COCTOSIHUSA P' (hoChOpHbIE KUCNOTbI U COMU OKUCIUTENBHbIMU
CBOMCTBaMM He 06/1a4atoT.

B npombiwneHHocTH kucnoT} H3PO.1 nonyyaloT U3 NPUPOAHbLIX (hocdaToB Hanpumep:

Ca3(P04)2+ 3H2504KoHL,, rop.) = 2113P04+ 3Ca504)

®oc(|n)pHble yaobpeHns copepxat (ocdop B Ka4eCTBE OCHOBHOMO NUTATENIbHOTO 3N1EMEHTAa,
Ha3bIBalOTCA OHW cyneptocdaTamn. PasnnyatoT NpocToii 1 ABOIHOI cynepdocdarthbl.

MpocToit cynepgocat nosyyaeTcs Npu BCKPbITUM HOCHOPUTHBIX PYL XONOLHON KOHLEH-
TPMPOBAHHOW CEpHOV KUCNOTOW, OH COLEPXMT AHNLpoopTO(OCHaT 1 cynbdhaT KanbLms:

Ca3P04), + 21-b504= Ca(H:P04): + 2Ca504

[BoiiHO cynepdocdaT nonyyvaeTcs Npu BCKPbITUN POCHOPUTHBIX Py KOHLEHTPUPOBAH-
HOW 0pTO(OCHOPHOI KMCNOTOM:

Ca3(P04)2+ 4HPO4 = 3Ca(M2P04):

OH cogepxuT Talike npumecb CaHP04. Cynepocdar, BHECEHHbI B NOYBY, NErko yceau-
BaeTCA PacTeHUAMMU.



