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AMmMmuak. Cojim aMMOHMUSL.

MeTonbl nonyyeHus.
XUMHUUYECKHe CBOMCTBA aMMUaKa U COJIer aMMOHMUST



CHHE MOJICKYJIbI

Monekyna aMMuaka uMeeT GopMy
TPUTOHAIBLHOW MUPAMU/IBI C
aTOMOM a30Ta
B BEPIIIMHE;

AToM azoTa oOpazyeT
C TpeMs aToMaMHu BOAOPOJia TPU
KOBAJICHTHBIE MOJISIPHBIE CBSI3H T10
OOMEHHOMY MEXaHHU3MY 3a CUEeT
TPEX HECIAPEHHBIX JICKTPOHOB;

Y aTtoma a3oTa UMeeTCs OJHa
3JIEKTPOHHAS Mapa, 3a CUeT
KOTOPOM MOKET ObITh 00pa3oBaHa
OJTHA CBSI3b
10 JIOHOPHO-aKIENTOPHOMY
MEXaHU3MY




XUMHNUYEeCKHe CBOMCTBA aMMHUaKa

YXP B3aumopencTBUS aMMMaKa C BOJIOM,

ra3000pa3HOrO0 aMMHAaKa C ra3000pasHbIM XJIOPOBOAOPOAOM,
a TAaK)Ke PacTBOPAa aMMHaKa C PaCTBOPAMHM KUCJIOT,

C pacTBOpPaMHU COJiel — XJIOPUIOM aTFOMUHMUS, IIMHKA — PEAKIUU
oOMeHa,

cynbdaTom mezau (I1) - peakiyst o6MeHa ¥ KOMILIEKCOOOPAa30BaHUSA



AMMHAK — cJa0oe OCHOBaHHE

AMMHAaK — 3TO ¢J1abo€ OCHOBaHUE, BOJAHBIC paCTBOPHI aMMHaKa UMEIOT
C1a0O0IIEIOYHYIO CPEY U OKPAIIMBAIOT PAaCcTBOPhI MHAMKATOpA:
JJaKMyCa — B CUHUU 1IBET;
METHJIOBOI'O OPAHKEBOTO — B JKEJITHIN 1BET;
(deHondramernHa — B MAJTMHOBBIN LIBET
NH,+H,0=NH,*H,0=NH,OH = NH41Jr + OH'"

2uopam amMmuara  eUOPOKCUO AMMOHUS
BoaHblil pacTBOp aMMuaKa — ¢j1a00e OCHOBaHME

MexaHu3M 00pa30BaHMs KaTHOHA aMMOHHUS:
DNEeKTpOHHAs IMapa aTomMa azoTa (JIOHOD) NI@ B3aMMO/ICHCTBYET

C BAKAHTHOI SIIEKTPOHHOI opOuTankio mportoHa Bogopona oH* (akuenrop):

+ IZIH1+—> [NH4] 1+



B3 UCTBHE AMMHAK
C XJIOPOBOAOPOAOM H PACTBOPOM COJIAHOM KHMCJIOTHI

2. Ilpn B3aUMOJEMCTBUU:

a) Ta3000pa3HOTO aMMHAaKa C ra3000pa3HBIM
XJI0POBOAOPOAOM 00pa3yeTcs TBEPAbIN
MEJIKOKPUCTAIUTMYECKUUN XJIOPHU aMMOHUSA

NH,  +HCI  — NH,CI

0) pacTBOpa amMMHMaKa C PaCTBOPOM COJISTHON KHCIIOTEI
IIPOUCXOIUT 00PAa30BaHME PACTBOPA XJIOPHUIA AMMOHHUS:

NH + HCI — NH,CI

3(pacmeop) (pacmeop)

(meepoviti X10pUO AMMOHUSL)

(pacmeop)



B3aumMoaercTeue pacTBopa aMMHaKa
C pacCTBOPaAMHU KHCJIOT

3. AMMUaK B3aMMOJICUCTBYET C KMCIIOTaMHu, 00pas3ys COn
AMMOHMS

a) C CCPHOH KHCIIOTOH — cynb(par WX THIPOCYIb(ar
aMMOHMUA:

2NH, + H,SO, —(NH,),SO, cynsdar ammonus
NH, + H,50, — NH HSO, ruapocynsdar ammonus
0) ¢ a30THOH KHCIIOTON — HUTpAT aMMOHUS:

NH, + HNO, — NH,NO,



B3anuMoaercTBue pacTBOpa aMMHAaKA
C pacTBOpaMHu CoJieH

4. AMMHaKa WM THAPOKCHU]T aMMOHUS pearupyer

C pacTBOpaMu CoOJI€H, 00pa3yst HEPAaCTBOPHMbIE OCHOBAHMS WJIH
HEPaCTBOPUMBIEC aM(POTEPHBIE THIPOKCHUIBI:

a) 6NH,*H,O + AL(SO,), — 3(NH,),SO, + 2 Al(OH), |
2UOPOKCUO ATIOMUHUS
6) 2NH,eH,0 + Zn(NO,),— 2NH,NO, + Zn(OH),|

2UOPOKCUO UYUHKA



anuMo/ielicTBHe aMMHAKA ¢ COeJUHEHUSIMHU
veau (II) u apyrumu coassMu

5. Komiiekcoobpaszosanue — monekynsl NH, moryT BxoauTs

B Ka4eCTBE JIUTaH[a B KOMIIJICKCHBIC COCIUHECHUS, Ojarogapss CBOUM
3IEKTPOHOIOHOPHBIM CBOMCTBAM.

BBenenne n30bITka aMMHUaKa B paCTBOPBI COJIEU TTPUBOJNAT

K 00pa30BaHUIO0 UX aMMUHOKOMILJIECKCOB:

CuSO,+ 4NH,— [Cu(NH,) SO, — n3meHenune OKpacku
pacTBOpa ¢ rojiyOoi Ha SpKO-CHHIOKO

Cu(OH), + 4NH, — [Cu(NH,) J(OH),— pacTBOpeHHe ocajika
rojiyooro mnsera, 00pa3oBaHHUE MPO3PAYHOTO SIPKO-CUHETO PACTBOPA
Ni(NO.), + 6NH, — [Ni(NH ) J(NO,), — n3meHeHne OKpacKku

pacTBOpa C 3€JICHOM Ha CUHE-(PHOJICTOBYIO



AMMMAK — CHJIbHBIN
BOCCTAHOBUTEJIDL

Tak kak B aMMHake atom N - HaXOJIUTCA B HUBIIIEU CTEIICHU
OKHUCJICHUS, TO AMMHUAK IIPOSBIIAET CBOMCTBA CHJILHOIO
BOCCTAaHOBUTES



~_(CBoiiCTBa amMitaK BOCCTAHOB S

1.1 1. B3auMoeicTBHE C TaJIOTCHAMH:
a) dTOp MTHOBEHHO OKHUCIISACT aMMHUaK J0 TpUGTOpHIA:
N‘?’H3 + 3F, — N+3F3 + 3HF;
0) XJ10p OKHCIIIET aMMHAaK JI0 CBOOOIHOIO a30Ta:
2N—H,+ 3CL, >N, %+ 6HCl
8NH,+ 3Cl,— N,”+ 6NH,Cl (npu u36sITke amMmmuaka oGpasyercs
HE XJIOPOBOIOPO/, a XJIOPUJ aMMOHHS)
B) BpoM Takke OKHCIIsSET aMMHUaK J0 CBOOOHOrO a30Ta:
,‘ZN‘3H3 + 3Br, — N2O + 6HBr
8N‘3H3 + 3Br, — N2O + 6N—°H ,Br
2. B3auMojeicTBie ¢ KUCIOPOIOM:
a) aMMHaK B KHCJIOPOJIC TOPUT 3€JICHOBATO-)KEIThIM TIAMCHEM
4N‘3H3 +30, — 2 N2O +6H,0
0) KaTaJIMTUYCCKOE OKUCIICHHE
t°C, Pt
4NH, + 50, — 4N**0 + 6H,0
3. BoccTaHOBIICHHE METAIIIOB U3 OKCHJIOB
2N—H, + 3Cu™0 = N,?+ 3Cu’ + 3H,0



MeToabl MOJIyYeHHSI aAMMHAKA

HpOMBIIHJ'IeHHBIe MCTOAbI ITOJIYUCHUSA aMMHUAKA,

JlabopartopHbIe METOBI NOJIYUYEHHSI aMMHUaKa U (hocPuHa
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POMBINIJICHHBIN METO MMOJTYYCHUS

aMMHuarKa
[Tpsimoe B3ammozelicTBue Bogopoaa u azora (mporecc I'adbepa):
p=200 amm
+ = +
N, o) 3H, 209 2NH3(r) 91,84 xJIx
400°C,

Kamanuzamop: nopucmoe dxcenezo ¢ npumecsimu Al 203, K,0
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- JlaboparopHbIe METOIBI OJTYYCHUS
AMMHaKa ®ocpuHa
1. B3zaumoeiicTBue coen 1. B3zaumoeiictBuu 0€JI0oro
aMMOHHS CO IIEJI0YAMU docdopa ¢ ropsye MEINOYbIO:

[IPU HAIPEBAHUU:

2P, + 3Ca(OH), + 6H,0 —

Ca(OH), + 2NH ,Cl — 2PH, 1 ++3Ca(H,PO,),

— CaCl, + 2H,0 + 2NH 1

2. I'maponn3 HUTpUIOB 2. T'maponus pochuaoB METAILIOB:
METaJIJIOB: Mg, P, + 3H,0 —
Mg,N,+3H,0 — — 3Mg(OH),| + 2PH,1

— 3Mg(OH),| + 2NH,1
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IHoayuyeHre H TEPMOJIHU3 COJICH
AMMOHM A

Bce coinn aMMOHUSA TIPU HATPEBAHUU PA3JIArarOTCs;
[Ipy 3TOM BO3MOXHBI:

1) He OBP mporeccel — 11 TaJoreHUI0B, CYIb(PUI0B,
KapOoOHaTOB, Cyib(haroB, hocdaros;

2) OBP npoueccel — i1 CyiIb(OHTOB, HUTPATOB, HUTPUTOB,
OMXpPOMATOB



IoryueHue

1.1. Kapbonar aMmmoHHUs
2NH,_+ CO, + H,0 — (NH,),CO
1.2. I'mapokapOOHAT aMMOHUSI
NH, + CO, + H,O — NH HCO,
1.3. I'asjorennapl aMMOHUS
NH, + HHal — NH Hal
HHal = HF, HCI, HBr, HI
1.4. Cynpdua aMMoOHHMS
H,S + 2NH3p-p = (NH 4)2Sp-p
1.5. I'mapocynbhug aMMoHUS
H,S +NH, =NHHS

ra3 p-p 47 pp

3

Tepmoins

1.1. Kapbonar aMmmoHus
t°C
(NH,),CO, — 2NH,1+ CO,1 + H,0
1.2. I'mapoxapOOHAT aMMOHUSI
t°C
NH,HCO, — NH, 1+ CO,1 + H,O
1.3. 'anorenu il aMMOHHMS
t°C
NH,Hal -NH,1 + HHal?t
HHal = HF, HCI, HBr, HI
1.4. Cynedua aMmmoHus
t°C
(NH,),S —2NH,1 +H,S1
1.5. I'mapocynbhug aMMoHMS
t°C
NH,HS —NH,t +H,S1



IoryueHue

1.6. Cynbdar aMmmoHus

oNH, + H,S0, — (NH,),SO,

1.7. 'mapocynbdar aMMOHUS

NH, + H,SO, — NH,HSO,

1.8. I'mapodocdar ammoHuUs
2NH, + H,PO, — (NH ) ,HPO,
1.9. duruapodocdar aMmmoHus
NH, + H,PO, — NH H,PO,

Tepmouus

1.6. Cynabdar aMmmoHus
t°C
(NH,),SO, — NH,1? + NH HSO,

1.7. 'mapocynbhar aMMOHUS
t°C > 500°C

NH,HSO,— NH,t + SO,+ H,0
1.8. I'mapodocdar ammonus

t°C
(NH,),HPO, — NH,t + NH H,PO,
1.9. duruapodocdar aMmmoHMs

t°C
NH,H,PO, — NH,1 + H,PO,



IoryueHue

2.1. Hutput aMMoHUS
lloznowenue cmecu 2az000paznbix

oxucinoe NO u N 02 B80OHBIM
PACMBEOPOM AMMUAKA

2NH3p_p+ NO, + NO + H,0—

— 2NH, NO,

2.2. Hutpar amMoHus

NH, + HNO, — NH,NO,

2.3. buxpomar aMMOHHUSI

2NH, +H,0 + CrO, —(NH),Cr,O,,
2.4. Cynbput aMMOHUSI

2NH, -+ S0, + H,0 — (NH,),S0,

Tepmouus

2.1. Hutput aMMoHUs
t°C
NH,NO, — N,1+ 2H,0

2.2. Hutpar amMmoHus
t°C
NH,NO, — N,01+ 2H,0
2.3. buxpomar aMMOHUSI
t°C
(NH,Cr, 0, —
— N, +4H,01 + Cr,O,
2.4. Cynpput aMMOHUS
t°C
4(NH)),S0, —
— 3(NH)),SO, + 2NH,1 +H,S1
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CBoilicTBa coJeli aMMOHMUS

1. Bce conmm aMMOHUMS TpU HArpEBAHUM B3aWMOJEHCTBYIOT CO
EJIOYaMU

Ca(OH), + 2NH,Cl — CaCl, + 2H,0 + 2NH, ]

2. Bce coimm aMMOHUMS THAPOIU3YIOTCS I10 KaTHOHY



00DPa30BAHHBIX
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CIUIbHBIMH KHCJI0TaMH

1.1. TanoreHuab aMMOHUS (XIIOPUIBI, OPOMHUIBI, HOIMIBI)
NH,Cl — NH,* + CI'-

NH," +H,0 [0 NH,OH + HY* (rugponus mo KaTHoHy)
NH,C1+H,0 0 NH,OH + HCI

pH < 7, cpena — kuciaoTHas;

1.2. Hurpar ammoHwust

NH,NO, — NH41+ + NO31_

NH," +H,0 [0 NH,OH + H* (rugpomus mo karuomy)
NH,NO, + H,0 [I NH,OH + HNO,

pH <7, cpena — kucinoTHas;

1.3. Cyabdar aMmmoHus

(NH,),SO, — 2NH41+ + SO42_

NH,"™ +H,0 [/ NH,OH + HY* (ruaponus 1o KaTHoHy)
(NH),S0, + H,0 [ NH,OH + NH HSO,

pH < 7, cpena — kuciaoTHas
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MOHMS, 00PA30BAHHBIX

CJ1a0bIMU KHCJI0TAMMU

2.1. ®Topua aMMOHUS

NH,F — NH,'* + F"

NH," + H,0 [ NH,OH + HY* (ruaponus no xatiomy)
F'"+ H,0 0 HF + OH (runponus no anmnomny)

NH,F +H,0 [ NH,OH + HF

pH = 7, cpena — HeTpasbHas;

2.2. Hutput amMmmMoHHUS

NH,NO,— NH " + NO,"

NH," +H,0 0 NH,OH + H* (rugponus mo karuoHy)
NO," + H,O (1 HNO, + OH™ (ruaponus o anuouy)

NH,NO, + H,0 1] NH,OH + HNO,
pH = 7, cpena — HelTpanbHas



MOHMS, 00PA30BAHHBIX
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CJ1a0bIMU KHCJI0TAMMU

2.3. Cynbdug aMMOHUSA

(NH),S — 2NH " + S*

NH," + H,0 [ NH,OH + HY* (ruaponus no xatiomy)
S + H,0 [ HS" + OH' (rugponus mo annomy)
(NH,),S +H,0 [l NH,OH + NH HS

pH > 7, cpena — ciabolenoyunas;

2.4. KapOoHar aMMOHUSA

(NH,),CO,— 2NH " + CO,*

NH," +H,0 0 NH,OH + H* (rugponus mo karuoHy)
CO,” + H,0 [1 HCO," + OHY (ruaponus no auuomy)
(NH,),CO, + H,0 [ NH,OH + NH,HCO,

pH > 7, cpena — cinaboienoynas




00pa3oBaHHb
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CJIa0BbIMM KHCJIOTAMHU

2.5. Cynb(put aMMoOHHUS

(NH,) ,SO, — 2NH,"* + 8032_

NH," +H,0 1 NH,OH + HY* (ruapomnus o xaruony)
SO32_ + H,0 [J HSO;‘ + OH*= (rumponus 1o aHKOHY)
(NH,) ,SO,+H,0 '] NH,OH + (NH ) HSO,

pH > 7, cpena — ciabolenoyunas;

2.6. I'mapocynb(HUT aMMOHHUS

NH,HSO, —» NH,'* + HSO,"

NH," +H,0 [0 NH,OH + HY* (rugpomus mo karuoHy)
HSO," + H,0 [ SO,1 + H,© + OH= (runponus no anuoxy)
NH HSO, +H,6-00 NH,OH + SOt +H.6

pH = 7, cpena — HelTpanbHas;



