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BBEJAEHUE

Perynupysi mapameTpbl TEXHOJOTUYECKOIO PEXUMA, WHKEHEP-TEXHOJIOT
yHOpaBIseT JACHCTBYIOIUM IMPOU3BOJICTBOM, JOOHMBAsCh Hambosee palruoHalb-
HOTO HCIIOJB30BaHUS ChIPbs, MAaKCHUMaJbHOTO BBIXOJIa TOTOBOTO MPOAYKTa M
HanOOJIbIIEH POU3BOIUTETLHOCTH PEAKIIMOHHOMN amnmapaTyphbl.

TexHOomornyeckue pacyeThl, Kak MpaBUiIo, HAYMHAIOTCA C BEIOOpa MeTo/Aa
MIPOU3BO/JICTBA, TOCKOJIBKY B 33JIaHUU HA MIPOEKTUPOBAHUE OOBIYHO YKa3bIBACTCS
o0111ast MOIITHOCTH OYAYIIEero 3aBo/ia WIH LieXa.

[Tocne BbIOOpa METO/Ia TPOU3BOJICTBA TEXHOJIOT MPUCTYIAET K COCTaBIIe-
HUIO TEXHOJIOTUYECKOW CXEMBI, KOTOpas BKIIIOYAET B ce0sl BCE OCHOBHBIE arma-
paThl U KOMMYHHKAIIMM MEK]Ty HUMU, a TAK)KE TPAHCTIOPTHBIE IMHUK TTOAA4H ChI-
pbs ¥ TOTOBOM NPOAYKIMU. B OCHOBY HOBOTO IIPOM3BOJICTBA BCET/Ia 3aKJa/IbIBa-
IOTCSl CaMbl€ MPOrPECCUBHBIC, HHTEHCUBHBIE, BEICOKOITPOU3BOIUTEIIbHBIC arla-
paThl, UMEIOIIUE K TOMY ke OOJIBIION CPOK CIYKOBI, MPOCTHIE B 0OCTY>KMBaHUU
Y BBIMIOJIHEHHBIE TI0 BO3MOKHOCTH U3 JIETKOJOCTYMHBIX, JCIIEBBIX KOHCTPYKIIH-
OHHBIX MATEPHUAJIOB.

CocTaBUB TEXHOJIOTMYECKYIO CXEMY MPOU3BOACTBA U OIPEIECIUB OCHOB-
HbIE HaNpaBJIEHUS MOTOKOB CHIPbs, MOJYNPOIYKTOB WU Moy(dadbpukaroB, a
TaKX€ TOTOBOW MPOAYKIHH, MPUCTYMAIOT K COCTABICHUIO MATEPUATIBHOIO H
HYHEPreTUYECKOro OaTaHCOB.

1. PACYETBI PACXOJAHBIX KOOPPUILIUEHTOB

Pacxonnbie k03 PUITUEHTHI - BEIUUYUHBI, XapaKTEPU3YIOIIHUE PACXO0 pas-
JUYHBIX BUJIOB CHIPHS, BOJIBI, TOIJIMBA, dJICKTPOIHEPTHH, T1apa Ha SIUHMITY BhIpa-
OaTeiBaeMoi ipoayKiuu. [Ipu KOHCTpYHPOBAHUHM aIapaTOB U OTIPEICIICHHUH I1a-
pPaMeTPOB TEXHOJOTUYECKOTO PEXKUMA 33IaI0TCA TaKXKe€ YCJIOBUS, IPU KOTOPHIX
palOHAJILHO COYETAIOTCS BBICOKAs MHHTEHCUBHOCTH U MPOU3BOAUTEILHOCTH MPO-
11ecca ¢ BBICOKUM KauyeCTBOM IPOAYKIIMH M BO3MOXKHO 0oJiee HU3KOM cebecTon-
MOCTBIO.

IIpumep 1. OnpenenuTs TEOPETUUECKUE PACXOIHBIE KOIPPUIMEHTHI IS
CICIYIOIINX >KEJIE3HBIX PYJ B MPOIECCE BBIIJIABKK YyTryHa, coaepxaiero 92%
Fe, npu ycioBuu, 4To pyJsl HE COACPKAT IyCTON MOPOABI U IPUMECEH:

MouJibHas Macca

[ITmaroBsiii xene3usk FeECO; 115,8
JIumonut 2Fe,03-3H,0 373
[etur 2Fe,03-2H,0 355
Kpacusriit xxene3nsik Fe,03 159,7
MarauTtHbii xene3usak Fes04 2315
Pewenue
FeCO;

N3 1 kmonb FeCO3 moxHo nonyuuts 1 kmoub Fe nmm u3 115,8 kr FeCOs; -
55,9 kr Fe. Otcrona nis monydenus 1 T ayryHa ¢ coaepkanuem Fe 92% (Macc)
HE00XO0IUMO:
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1.0,92-1158

559

AHAJIOTUYHO HAXOJWM 3HAYCHUS TCOPETUICCKUX PACXOIHBIX K03 dhuim-
€HTOB JJIS IPYTUX PYA:

19T

2F€203-3H20
1:092-373 _ g5 ¢
4.559
2F€203-2H20
1-0,92-355 _145 T
4.559
F6203
1-0,92-159,7 ~133 T
2-559
FE3O4
1-0,92-2315 _128 T
3-559

IIpumep 2. PaccuntaTth pacxoaHbiii KO3(PGUIIMEHT IS IPUPOJTHOTO Ta3a,
coaepxkaiero 97% (06.) MmeTaHa B MpOU3BOACTBE YKCYCHOM KUCIOTHI (Ha 1 T) U3
aretanpaeruja. Berxos aneTuiieHa u3 MeTaHa cocTaBiseT 15% oT TeopeTudecku
BO3MO>KHOTI'0, alleTajibJerua u3 anetuiacHa - 60%, a yKCyCHOM KUCIIOTHI U3 alle-
tanpaeruaa 90% (macc).

Pewenue

YKCyCHas KHACJIOTA IOJYy4aeTCss U3 METaHa MHOTOCTaJUWHBIM METOIOM.
CxeMaTuyHO TPOIIECC MOXKET OBITh OMHCAH CIEAYIOIIMMH, MOCIEI0BATEIHHO
MIPOTEKAIOIIMMHA PEAKLIUAMU:

2CH, <> C,H,+3H,
C,H,+ H,0 <& CH,CHO
CH,CHO + 0,50, <> CH,COOH

Monexynsapuas macca: CoHy - 26; CH3CHO - 44; CH3COOH - 60;  CHy-

16.
Teopernueckunil pacxoa MeTaHa Ha | T YKCYCHOM KHUCJIOTBI COCTaBHUT:
1000 - 2-16
———— =534 xr
60
C YYETOM BBIXOJa MPOAYKTA MO CTAAUAM
%34 6590 Kr
0,9-0,6-015
WJIn
6590 - 22,4

=9226 cm® CHy4

500041



9226
" 0,92

Ipumep 3. OnpeaeauTs KOIUISCTBO aMMHaKa, TpeOyeMoe I IPOU3BO/I-
ctBa 100000 T/Toa a30THOM KHCIIOTHI, ¥ PAacXo BO3AyXa Ha OKUCIICHHE aMMHaKa
(B M%/4), ecnu 11ex paboTaeT 355 mHeH B roxy, BBIXOJ OKHCH a30Ta X; =
0,97%, creriennr abcoporuu X, = 0,92, a coaepkaHUe aMMHaKa B CyXOH aMMH-
a4yHO-BO3AYIIIHOM cMecH - 7,13% (macc).

A = 9500 M IPUPOAHOrO Ta3a

Pewenue

OxkucieHue aMmmMuaka siBJII€TCS IePBOM CTaANEH MOTYyUYECHUSI a30THOU KHC-
JOTHI U3 amMmuaka. [1o aTomy MeToay aMMuak OKUCIISIETCSl KUCIIOPOAOM BO3/1yXa
B IPUCYTCTBUU IIaTUHOBOrO Kartanusartopa mnpu 800-900°C mo okuciioB a3oTa.
3aTeM, NOJly4YeHHass OKUCh a30Ta OKUCIISIETCS 10 ABYOKHCH, a MOCIETHAS I10-
IJI0IIAeTCS BOJOM ¢ 0Opa3oBaHHMEM a30THOM KHCIOTBHL. CXEMaTHYHO IIPOIECC
MOYHO U300pa3uTh CICIYIOMUMH YPAaBHEHUSIMMU:
4NH3 + 50, = 4NO + 6H,0
2NO + O, = 2NO,
3NO, + H,O = 2HNO3 + NO
JI71st MaTepHualibHBIX PACYeTOB MOKHO B MEPBOM IMPHUOJIMIKEHUE 3aMKCaTh
CyMMapHO€ YpaBHEHHUE 3TUX TPEX CTAIUN B BUJIE:
NH3 + 20, = HNO3 + H,0
Monexynspnaas macca: NH3-17; HNO3 -63.
Heo6xonumoe komuuectBo ammuaka jiist moxydenus 100000 T HNOs ¢
Y4E€TOM CTEMEHU OKUCJICHUS U CTENEeHU abCOPOIIMH COCTABUT:
100000-17 30300 T
63-0,97-0,92
Pacxo1 aMmMmaka cocTaBuUT:
1000 - 30300
355 - 24
O0BbeM aMMHaKa COCTaBUT:
3560 - 22,4
17
Pacxox Bo3ayxa (B M3/4), TpeOyeMblii 171 OKHCIeHHsT (B COCTaBE aMMH-
a4HO-BO3/YIIIHOM cMecH), OyJIeT paBeH
4680-(100-115)
115
rae 11,5 - conepxanue NH3 B cmecu B % (00), TO ecTh
713

=3560 Kr/4

= 4680 M

= 36000 M3

-100

713 N 92,87
17 29,0

=115




2. CTEXHOMETPUYECKHUE PACYETBI

PacueTbl TEXHOJIOTMYECKHUX MPOIIECCOB, B PE3YIbTATE€ KOTOPBIX MTPOUCXO-
AT XUMUYECKOE U3MEHEHHE BEIIECTBA, OCHOBAHBI HA CTEXMOMETPUYECKHUX 3aKO-
Hax: 3aKOHE MOCTOSIHCTBA COCTAaBa U 3aKOHE KPATHBIX OTHOIIICHUI, KOTOPBIE BbI-
paxaroT coO0i B3aMMHOE OTHOIICHHE aTOMOB U MOJIEKYJI MIPU UX XUMUYECKOM
B3aUMOJICUCTBUHU JIPYT C APYTOM.

CoryiacHO 3aKOHY IOCTOSIHCTBA COCTaBa, JII0OO€ BEIIECTBO, KAKUMU OBl
croco0aMu €ro HM IMOJydyaid, UMEET BIIOJIHE OIpPEACNICHHbIN, TOCTOSHHBIN CO-
CTaB.

3aKOH KpaTHBIX OTHOIIEHUI COCTOUT B TOM, YTO ITPU 00pa30BaAHUH KAKOTO-
100 MPOCTOTO WJIM CIIOKHOTO BEIIECTBA DJIEMEHTHI B €70 MOJICKYJTy BXOJAT B
KOJIMYECTBAaX, PaBHBIX WJIM KpaTHBIX UX aTOMHOUN Macce. Ecnu ke oTHeCTH 3ToT
3aKOH K 00beMaM BCTYMAIOUIUX B PEAKIIUIO BEIIECTB, TO OH MPUMET CJICYIOIIYIO
(bopMyJIMPOBKY: €CJIU BEUIECTBA BCTYMAIOT B XUMUUYECKYIO PEAKIMIO B Ta3000pas-
HOM COCTOSIHHH, TO OHM TIPY OJMHAKOBBIX yciaoBHsX (P u t) MoryT coemuHsAThCS
TOJIBKO B 00BbEMax, KOTOPbIE OTHOCSATCS MEXIYy COOOM Kak IeJible Yuca.

IIpumep 4. XuMHUYECKHI aHATU3 TPUPOJTHOTO U3BECTHSIKA NTOKA3aJI CIIE1y-
romiee: u3 HaBecku 1,0312 r myTeM ee pacTBOpeHHUs], TOCIEAYIOMIETO OCAXKICHUS
noHoB Ca’+ 1aBeNeBOKKCIIBIM aMMOHHUEM U IpokanuBanus ocanka CaC,0y 110-
aydeno 0,5384 r CaO; u3 HaBecku 0,3220 r myTeM pa3iioxKEHUs KUCIOTOU MOJTy-
ueHo 68,5 cm® CO, (IpHUBEIEHHBIX K HOPMAILHEIM YCI0BUAM). Ilogcuurars co-
JepKaHuE YTIEKUCIIOr0 Kalblys U MarHusi B U3BECTHSKE, €CIIU BECh KaJIbLIMil B
HeM Haxoautes B Bujae CaCQOg, a yrojibHast KUCIIOTA - B BUJI€ KAPOOHATOB KAJIBIIHSI
Y MarHusl.

Pewenue

Monekynspuas macca CaO - 56,08; CO; - 44,0; CaCO3-100,1 1 MgCOs -
84,32. Monbnslii 06beM CO; 22,26 m%/kmonb (22260 cm3/kmoib). Tlo maHHBIM
aHanuza, u3 100 r npupoaHOTO U3BECTHSIKA MOTYYEHO

w =0,931 moiss CaO
1012-56,08

68,5-100
0,3220-22260
Otcrona cnenyer, uro B 100 r uzBecTHsika coaepxkurcs 0,931 moinb, wim
0,931-100,1=93,2 r CaCOs. Ha »to komuuectBo CaCO3 BbIACTUTCS TIPU Pa3Jio-
sxennu 0,931 mones CO,. Ocransabie 0,956-0,931 = 0,025 moap CO; cBsI3aHBI B
u3BectHsike B Bujae MQCOs;. CnenoBarensHo, B 100 T M3BECTHSIKA CONEPIKUTCS

0,025-84,32 = 2,1 r MgCO3. TakuMm 00pa3om, IPUPOTHBIN U3BECTHSIK CONCPIKUT:
93,2% CaCOs, 2,1% MgCO3 u 4,7°/¢ mycToii TOpOIbI.

=0,956 mosb CO»

3.PACYHETBI XUMHNYECKUX PEAKTOPOB



XHUMHUUYECKUM PEAKTOPOM Ha3bIBAIOT amlmnapar, B KOTOPOM OCYILIECTBISIOT
XUMHUKO-TEXHOJOTUYECKHUE TPOIECCHl, COYETAIONINE XHMHUYECKHE PEAKLIUU C
TEIUIO- U MaccooOMeHHOM. OT MpaBUIIBHOCTH BHIOOpA THIA PEAKTOpa U OT €ro
COBEpIIIEHCTBA 3aBUCUT 3 (HEKTUBHOCTH BCEro mnpoiiecca. MHOrooOpasue XumMu-
YeCKUX MPOLECCOB 00YCIOBIMBAET U Pa3HOOOpa3Ne XUMHUECKHUX PEAKTOPOB, HC-
N0JIb3YEMBIX B HUX. B COOTBETCTBHH C 3TUM U KJ1accu(UKaLMsI PEAKTOPOB MOKET
OBITh OCYIIECTBIICHA IO pa3InYHbIM Npu3HakaM. Hanbosee cynecTBeHHBIM 17151
pacyeToB SBJISETCS JEICHUE PEAKTOPOB 110 BPEMEHU pabOThl, @ UMEHHO,

1) neproaMYECKOTO ACUCTBHS; 2) HEMPEPHIBHOTO JICHCTBHS C YCTAHOBHB-
IIMMCSI ¥ HEyCTAaHOBUBIIUMCS NTOTOKaMU. Takoe aeseHne peakTopoB IPUMEHUMO
KaK JIJIs1 TOMOTEHHBIX, TaK U JIJIsl TETEPOr€HHBIX MPOLIECCOB, MPOTEKAIOIINX B KH-
HETUYECKOM 00J1aCTH, TaK KaK MaTEMaTUYECKOE OITMCAaHUE MPOLIECCOB OYyIET 01U~
HAKOBBIM.

CoBpeMeHHbIE KPYMHOTOHHA)KHBbIE XUMUYECKHUE IMPOLIECCHl OCYILECTBIIS-
IOTCSI B OCHOBHOM B PEAaKTOPax HETPEPHIBHOTO JIEHCTBUSI.

Jlns onpesieneHuss KOHCTPYKIIMU U Ppa3MepOB JIFOOOTO peakTopa HEeoOXo-
VMBI CBeIeHUs: 1) 0 CKOpOCTSX MPOTEKaHUS XUMHUYECKHX PEaKIUH, TEIio-
Maccorepeaayuu; 2) o THAPOANHAMHYECKOI 00CTaHOBKE B peakTope. Bo Bcex ciry-
YasiX MCXOJIHBIM COOTHOILEHUEM SBJIETCS MaTepUalbHBIN OanaHC, COCTaBJICH-
HBIW M0 OJHOMY W3 KOMIIOHEHTOB PEaKIMOHHON cMecu. VX 3aKoHa coxpaHeHUs
Macchl BELIECTBA CJEAYET, YTO Macca BEIECTBA, IOCTYHAKOUIETO CHCTEMY,
JOJKHA OBITh paBHAa Macce BEILECTB, MOKHUIAIOIUX CUCTEMY U OCTAIOIIUXCS B
HEW.

MarepuanbHblii 0ajJaHC MOXKHO MPEACTaBUTh B BUAE AU (hepeHInambHbIX
YpaBHEHUH, OTHOCAIIUXCS K €IMHULIE 00beMa. YpaBHEHUE MaTEpUAIbHOIO Oa-
JlaHCa, COCTaBJIEHHOE /JI1 OCHOBHOT'O MCXOHOTO BEILIECTBA, COJAEPKUT CIIEIYIO-
IIME COCTABJISAIOLIME. KOJIMYECTBO BEIIECTBA, MOCTYIAIOMIETO B 3JIEMEHTAPHBIN
00BbEM B €IMHUILY BPEMEHU, KOJIMYECTBO BEILIECTBA, BHIXOIAILETO U3 DJIEMEHTAp-
HOT0 00b€Ma B €IMHUILY BPEMEHHU, CKOPOCTh PACXOA0BAHMS UCXOTHOTO BEIIECTBA
B PE3yJIbTaTe XMMHUYECKON pEeaKiH, MPOTEKAIOIIEH B 3JIEMEHTAPHOM OO0BEME,
CKOPOCTb HAaKOIUJICHHsI BEILIECTBA B JIEMEHTapPHOM O0bEME.

Ecnu xoHIEeHTpaIus BellecTBa BO BCeM 00bEME peakTopa OJWHAKOBA, TO
MaTepuaIbHbIN OaJaHC MOYKHO COCTaBUTh Ul BCEro anmnapata. Eciiu jxe KOHIIeH-
TpalMs BEUIECTBAa pa3iMyHa B Pa3HbIX TOUYKAX PEaKIIMOHHOTO MPOCTPAHCTBA, TO
MaTepuaIbHbIN OajgaHCc COCTABISAETCS ISl 2JIEMEHTApPHOTO 00beMa, U 3aTEM ypaB-
HEHHUE UHTETPUPYIOT B COOTBETCTBUH C pAaCIpEIeICHUEM IMOTOKOB U KOHILIEHTpa-
Ui B 00bEME peaxkTopa.

Ecnu peakuus npoTekaeT B HEU30TEPMUUYECKUX YCIIOBUAX, TO MaTEpHaIIb-
HBIN OaiaHc paccMaTpUBAaIOT COBMECTHO C TEIUIOBBIM. TerioBoii OaaHc 3anmchl-
BaeTCs aHAJIOTMYHO MaT€pUaIbHOMY B CJIEIYIOLIEM BHJIE: KOJIUYECTBO TEIJIOTHI,
MOCTYIAOIIETO B 3JIEMEHTAPHBI 00bEM B €IMHUILY BPEMEHU = KOJIMYECTBO TEI-



JOTBI, OTITAHHOE AJIEMEHTAPHBIM 00BEMOM B €IMHUILY BpeMeHH) + (CKOPOCTH pac-
XOJIOBaHMsI UCXOTHOTO BEILIECTBA B PE3yJIbTaTe

XUMHUYECKON peakIuy, MPOTEKaIoIel B 3J€MEHTapHOM O0BbeMe + CKO-
pPOCTh HAKOTUICHUS BEIIECTBA B 3JIEMEHTAPHOM OOBbEME.

Jlisg pacdera peakTOPOB HUCHOJB3YIOT UX HJI€ATU3UPOBAHHBIE MOIEIH.
OOBIYHO BBIIEISIOT TPU THUIIA UICAIBHBIX PEAKTOPOB!

a) IepUOAMYCCKUN PEaKTOpP MOTHOTO CMEIIICHHS;

0) IPOTOYHBII PEaKTOP HICATHLHOTO BHITECHCHUS,

B) MIPOTOYHBIN PEAKTOP MOJTHOTO CMEIICHUSI.

Peaxmop cmewenus nepuoouueckozo Oeucmeusi — anmnapar, B KOTOPBIU
€IMHOBPEMEHHO 3arpy»KaroTcsl UCXO/IHbIE KOMIIOHEHTBI M HAXOSTCS B HEM OIIpe-
JIEJIEHHOE BpEMS, 10 TOCTHKEHHUSI HEOOXOUMOM CTETIEHH MPEBPAILCHUS. 3aTeEM
MOJTy4YE€HHYIO CMECh BBITPYKaIOT. B TakoM peakTope cocTaB peakIIMOHHOW MacChl
OJIMHAKOB BO BCEM 00bEME U HETPEPHIBHO U3MEHSIETCSI BO BPEMEHH.

Peaxmop udeanvroeo vimecnenus XapakTepu3yeTcs TeM, YTO JII000H d1e-
MEHT 00beMa pearupyrolel CpeIbl IBUKETCS 10 BBICOTE (UTMHE) peakTopa ma-
pallJIeNIbHO APYTUM 3JI€MEHTaM, HE CMEIINBAsCh C MPEABLAYIINM U MOCIEAyI0-
MMM dJIEMEHTAMU 00BHEMa.

4. MATEPUAJIBHBIE PACYETDBI
XUMHUKO-TEXHOJOI'MYECKHUX MTPOLUECCOB

MatepuanbHblii OalaHC OTpa’KaeT 3aKOH COXPAHEHUSI MacChl BEIECTBA:

BO BCSAKOW 3aMKHYTO# CHCTeMe Macca BelleCTB, BCTYIIMBIIMX B peak-
M0, PABHA MAacce BelleCTB, MOJYYMBIIMXCS B pe3yJibTaTe PeaKku.

[IpumMeHuTeNbHO K MaTepUAIbHOMY OanaHCy JIF000TO TEXHOJIOTHYECKOTO
Ipolecca 3TO 03HayaeT, YTO Macca BEILIECTB, MOCTYIHUBUINX HA TEXHOJOTHYE-
CKYIO OMEPAIUIO - TPUXOJ, PABHA MACCE BCEX BEIIECTB, MOTYUUBIINXCS B PE3YJib-
TaTe ee, - pacxoy.

MartepuanbHblii 0alaHC MOXET OBITh TPEJICTABIIEH ypaBHEHHUEM, JIEBYIO
4acTh KOTOPOTO COCTABJISIET Macca BCEX BUAOB ChIPbs U MAaTEPHUAJIOB, ITOCTYIIAK0-
IIMX Ha nepepadoTKy, a MPaBylo - Macca MOJyYaeMbIX MPOAYKTOB IUIFOC MTPOU3-
BOJICTBCHHBIE TIOTEPHU:

EMyex = ZMyon + ZMyor (1)

B mpomecce He Bcerma mnpucCyTCTBYIOT Bce ¢asbl, B OIHON (aze

MOKET COAEPKATHCSI HECKOJIBKO BEIIECTB, UYTO MPUBOIUT K YIIPO-
IICHHUIO WJIH YCIIOXKHEHHIO ypaBHeHus (1).

Teopernueckuii MarepuaabHBIM OalaHC pPACCUUTHIBACTCS HA OCHOBE
CTEXMOMETPUYECKOTO YPAaBHEHUs peakuuu. s ero cocraBieHUs] HOCTATOYHO
3HaTh YPABHEHHUE PEAKIIUN U MOJICKYJISIPHBIE MAaCChl KOMITOHEHTOB.

[IpakTHyeckuii MaTepualibHBIM OajaHC YYUTHIBAET COCTAB UCXOIHOTO
CBIPbSI ¥ TOTOBOM MPOIYKIINH, U30BITOK OJTHOTO U3 KOMITOHEHTOB CBIPbS, CTCTICHb
MpEBpAIIEHUs], TOTEPU CHIPbI U TOTOBOTO MPOAYKTA U T. 1.



W3 maHHBIX MaTepuaabHOTO OalaHCca MOYKHO HAWTH PACcXOJ ChIPhS U BCIIO-
MOTraTeJIbHbIX MAaTEPHUAJIOB Ha 3aJaHHYI0 MOIIHOCTh allapara, 1exa, Mmpeamnpusi-
THSI, CE€OECTOMMOCTh TPOAYKIIMH, BBIXOJBI MPOIYKTOB, 00bEM PEaKIMOHHOMN
30HBI, YWCIIO PEAKTOPOB, MPOW3BOACTBEHHBbIC MOTEPH (HEMPOU3BOAUTEIHHBIM
pacxoji ChIpbs, MaTEpUAJIOB, TOTOBOTO MPOJIYKTa HA Pa3jIuB, yTEUKY, YHOC).

Pacuerpl OOBIYHO BBIMOJIHSIOT B €IMHHUIIAX MacChl (KT, T); MOXXHO BECTH
pacueT B MOJIIX. TOJBKO JJIs Ta30BBIX PEAKIIUM, UAYIIHNX 0€3 U3MEHEHUs 00beMa,
B HEKOTOPBIX CITy4asx, BO3SMOKHO OTPaHUYUTHCS COCTABJICHHEM OanaHca B KyOu-
YECKUX METpax.

Pe3ynbTaThl MoIcu€TOB MaTepUaIbHOTO OajlaHca CBOAATCS B Ta0uILy 1.

Tunosas Ta6JIHHa MaTCpUuaJIbHOTO OajaHca

[Tpuxon Pacxon
CraTbu npuxoaa Kommue- CraTbu pacxoja KommuecTBo
CTBO
[Iponyktr A Ma [TpoaykT A (ocTaToK) Ma1
[IponykT B Mg [Tpoaykt B (ocTaTok) Mp1
ITponykt C Mc
[Tponykr D Mp
[Tpon3BOACTBEHHBIE T0- Am
TepH
Hroro: m m

Ecau 6amaHc He cXoauTCs, TO CUMTAIOT HEeYBs3Ky Oananca (H), kotopas He
JOoJKHA npeBbImaTh 1,5%.
H= m”m_—m” .100% |,
np
rjae My, - CyMMa Macc BEIIECTB BCTYMUBIIUX B PEAKIUIO; My, - CyMMa Macc Be-
IIECTB MOJYYUBIIUXCS B XOJI€ PEAKIIUU.

CocraBiieHrne MaTepHAJIbHBIX 0AJIaHCOB

IMpumep 5. CocraButh MaTepuaIbHbIA OallaHC TIEYH ISl CKUTAHUE CEPBI
pou3BOAUTENBLHOCTEIO 60 T/cyTku. Ctenenb okucnenus cepol 0,95 (octanbHas
cepa BO3roHsieTcst ¥ cropaeT BHe nieun). KoadduimeHT n3opiTka Bo3ayxa o
= 1,5. Pacder cneayer BeCTH Ha IPOU3BOAMTEIILHOCTD ITEYH TIO CKUTAEMOM cepe
B KI'/4.

Pewenue

I[Iporiecc TOpeHUs CEPhI OMMCHIBAETCS YPABHEHUEM; PEAKIIUH
S+ 0,=S50,
HpOI/I?)BOI[I/ITe.HBHOCTB IICYHn

% =25 /7 = 2500 Kr/4 cephI

KonuuectBo okucnennoit 1o SO, cepbl



NI

2500 - 0,95 =2375 kr
OcTanoch B BUJI€ TApOB HEOKUCIIEHHOU Cepbl
2500 — 2375 =125 xr

HSpaCXOI[OBaHO KHCJIOPOJa Ha OKUCIICHHUC
Vo, = —23753'222’4 =1670 M3

C yuetoM kod(durmenTa n30bITKa O

1670-1,5 = 2500 m3 mma 222032 _ 3560 xr O,

C KHCJIOPOJOM IIOCTYIIACT a30Ta

v _ 250079

v =y = 9450 v om0

22.4
O0pazoBajiock B pe3ybTaTe peakilui IBYOKHUCH CEPBI

237564 _ 4750 KT

=11800 kr

Vo =@-22,4=1675 M
> 64

Ocranock HCU3PACXOAOBAHHOI'O KHUCJIIOPOAa

1670-0,5 =835 m° 835 351185 kr
22,4

N

HOJIY“IGHHI;IG JaHHBIC CBOJAHUM B Ta6J'II/II_[y1

MartepuaibHblii OaTaHC TTeYU I CKUTAHUS CEPhI

[Ipuxon Pacxon
HEXOAHOC KT M IPOMYKT KT M3
BEIICCTBO
S 2500 S 125
O, 3560 2500 SO, 4750 1670
N> 11800 9450 O, 1185 835
N> 11800 9450
Uroro: 17860 | 11950 Hroro: 17860 | 11955

IIpumep 6. CocTaBuTh MaTepUaIbHbINA OaTaHC TPOU3BOJCTBA OKHUCH ITH-
JIeHa MPSIMBIM KaTaTMTHYECKUM OKMCIICHHEM dTHIIeHa BO3ayxoM. CocTaB UCXOI-
HOM ra3oBoi cMecH B % (00.): aTusieH - 3, Bo3ayX - 97. CTeneHb OKUCICHUS ATH-
neHa X = 0,5. Pacuer cnenyer BeCcTH Ha | T OKUCH STUIIEHA.

Pewenue

Oxuce dTHIICHA SIBIISICTCS OOHHUM U3 BaXKHEMIIINX MOJYIIPOAYKTOB, UMCIO-
X HIMPOKOC MPUMCHCHHUE B PA3JIMYHBIX CUHTC3aX - IJIA IMOJIYUYCHHA 3TUJIICHIJIN -



KOJIs1, TIOJIUTIIMKOJICH, JIAKOBBIX PACTBOPUTENCH, TUIACTH(PUKATOPOB, dTAHOJIAMU-
HOB, PA3JIMYHBIX SMYJITUPYIOIIUX U MOIOIIIUX CPEJICTB; COCIUHEHUS, CHHTE3UPY-
€MbIE U3 OKUCH ITHJICHA, HAXOISIT MPUMEHEHHE B MMPOU3BOJACTBE CUHTETUYECKHUX
BOJIOKOH, Kay4YyKOB U JIPyTUX MPOJTYKTOB.

B Hacrosiee Bpemsi MPUMEHSIOTCS JIBAa OCHOBHBIX METOJAA MOIYyYECHUS
OKHUCH ITHUJICHA:

1. TUNOXJIOpUPOBAHKUE ITUJICHA C MOCIEIYIONIMM OTIIEIIIICHUEM XJIOPH-
CTOTO BOJIOPOJIA OT MOJTYYaIOLIErocs STUICHXJIOPTUAPUHA;

2. MpsAMOE KaTaJIUTHUYECKOE OKUCIeHue sTuiieHa. [lpu npomycka mporryc-
KaHUM CMECH BO3[lyXa C OTUJICHOM (HIJKHMHA Tpenen B3phIBAEMOCTH 3TH
JeHoBo3AyIHON cMecu - 3,4% C,Hy) Ha cepebpsitHoM karanuzarope mpu 250-
280°C oOpa3yeTcsi OKUCh ITHIICHA:

2CH,=CH; + O, = 2CH; - CH;
N/
O

Okuch 3THIICHA U3 Ta30BOM CMECH BBIJICIISIOT BOJIHOM a/icOpOIIMeit, a ocTa-
TOYHBIM a3 HAIMPAaBJISIOT BO BTOPOM KOHTAKTHBIW anmapar.

[To ypaBHEHUIO peakIMy HAXOAU PacXo]l ATUJIEHA HA | T OKUCH ATUJICHA.
N3 28 kr stunena oobpazyercs 44 kr C,H,0 unu pacxon CoHa Ha 1000 kro okucu

O9THJICHA COCTAaBUT.

28 -1000 _ 640 ko

C Y4YCTOM CTCIICHHU OKUCJICHHA!

640 =1280 KI' WiIH % =1020 M3

0,5
O0beM Bo3yxa B ATHICHBO3AYIITHON CMECH COCTABUT
M =33000 M3

B ToM umcIie kuciopona 33000-0,21 = 6800 m> wiu

@-32 =9700 kr
22,4

azota 33000-0,79 — 26200 m® mmu

26200 28 = 32500 kr

22,4

HBpaCXOI[OBaHO KHCJIOPOJa Ha OKHUCIICHHUC
1020 -0,5 5
SO 255 M

B npoaykTax OKUCIIEHHS COIEPIKUTCS KUCTOPO/Ia:

6800 — 255 = 6545 M°® wiu w =9340 KT

)

Pe3ynbTarhl pacueToB CBEJCHBI B TAOIUILY.
Martepuanbhblii 6ananc Ha 1 T OKMCH 3TUJIEHA
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[Tpuxon Pacxon
HCXOHOC KT M HPOIYKT KT M
BEIIECTBO
OTHineH 1280 1020 | Oxwuch >THIIEHA 1000 510
Boznyx OTHIICH 640 510
B TOM YHUCJIE: Kucnopon 9340 6545
KHCJIOPOJI 9700 6800 Asot 32500 26200
a3oT 32500 26200
HTroro 434800 34020 HTtoro 43480 33765

IIpumep 7. CoctaBuTh MaTepuaIbHBINA OaTaHC OTICICHUS OKUCICHHS aM-
Mmuaka Ha 1 T azotHO# KuCa0ThL. Crenenn okuciaeHus NHsz go NO - 0,97 u 1o N,
- 0,03; NO no NO; - 1,0 u crenenp abcop6iuu 0,92. Conepxanue amMmMuaka B
CyXoil aMMHauHO-Bo3AyIIHON cMecu 7,13% (macc). Bo3myx HacklllieH mapamu
BOJibI TTpu 30°C. OTHOCHUTENIbHASA BIaXHOCTH 80%.

Pewenue

A30THYIO KHUCJIOTY TOJy4arOT OKHUCJICHHEM aMMHaKa KHCJIOPOJOM BO3-
JyXa ¢ MocleayIolen nmepepadoTKoi 00pa3yronuxcs OKICIIOB a30Ta.

banancoBoe ypaBHEHHE MPOU3BOJCTBA A30THOW KHUCJIOTHI M3 aMMHaKa
MOYHO 3aIiCcaTh CIACAYIOITUM 00pa3oM:

NH3 + 20, = HNO3 + H,0 + 411,2 x[»/MOJIb

OkucneHrue aMMuaka 0 OKHCHM a30Ta MPOU3BOMST Ha IJIATUHOBOM WIIH
OKHCHOXPOMOBOM KaTajin3aTope.

3aTeM OKHCh a30Ta OKUCIISIFOT 10 ABYOKHUCH Y TIOCJIETHIOIO MOTJIOIIAI0T BO-
JIOM ¥ a30THOM KHUCIOTOH.

B cooTBercTBUM ¢ OanaHCcOBbIM ypaBHeHHEM U3 1 kmonb NHs oGpa3yetcs
1 xmomb HNO3. KonmnuecTtBo ammuaka, HEOOXOAUMOE JJIsi MPOM3BOACTBA | T
HNO3 coctaBurt

1-17
63-0,97-0,92

rae monekyspHas macca: HNO3; — 63; NH3 — 17
WA

=0,303 T=303 xr

300-22.4 =400 M3

Pacxon Bozmyxa Ha 1 T HNOj3 coctaBut

303(100-713) _ 3950 Kr
713

150301
3950-22,4

29,0

= 3070 M°

rae 29,0 — MosekyJsipHas Macca Bo3yxa.
11



B TtoMm uucie:

KHCIIOpoa
3070 - 21 — 645 M3 mi 645-32 923 kT
100 22,4
a30Ta
3070 - 79 o5 a2 2425-28 3030 KT
100 22,4

[TocTynaer cyxux razos 3070 m°. [TapuuansHoe 1aBieHUe HapoB BObI IIPU
30°C u orHOCHTENBLHOM BiakHOCTH 80% CcOCTaBHUT:
0,8-4,22.103=3,37-10°I1a
rae 4,22 - 10° [1a naBieHre HACHIIIEHHOTO BOSHOTO napa npu 30°C.
C razom nocTynarT BOJBI:
3070-3,37-10° 105-18
=105 wmnm
(101-3,37)-10° 22,4
Pacuet coctaBa HUTPO3HBIX ra3oB. OOpa3yeTcs Mo peakiuu
4NH; + 50, = 4NO + 6H,0

=845 Kr

OKHCH a30Ta

388-30 _ 518 Kr

400 - 0,97 =388 M® wm

BO/JbI

388 -6

T o582 M wim 582-18

=468 KT

Pacxonyercs kucnopona:

388 S 485 M° WM 485-£ =693 KT
4 22

1o peakumu:
4NH; + 30, = 2N, + 6H,0O
oOpazyeTcs a3oTra

400-0,03-2 3 6-28

6 M° MM ——=75Kr
4 22,4
BOJIBI
M =18 M° wiu % =145 kr
Pacxonyercs kucnopona:
400-0,03-3 =9 M wm 932 =12,7 Kr
4 22,4
CocTaB HHMTPO3HBIX Ta- KT M % (00)
30B:
NO 518,0 388 10,3
O, 923-693-12,7=217,3 152 4,1
N3 3030+7,5=3037,5 2430 66,6

12



| H,0 | 145+468+84,5=567 | 706 19,1
Pe3ynbTaThl pacyeToB CBEACHBI B TAOIHILY.
Marepuanbnbiii 6ananc Ha 1 T HNOs
[Tpuxon Pacxon
HEXOAHOC KT M IPOAYKT KT M
BEIIICCTBO pory
AMMHaYHO-BO3- HuTpo3sHbie rassr:
JyIIHAs CMECh: NO 518 388
NH3 303 400 | O 217,3 152
03 923 645 | Ny 3037,5 | 24,30
N, 3030 | 2425 | H;O 567 706
H,0O 84,5 105
Hroro 4340,5 Hroro 4339,8

3AJJAYN 151 CAMOCTOSATEJIBHOI'O PEHIEHUA

1. PaccuntaTh pacxoHble KO3 (ULHMEHTHI IO ChIPbIO IpoLiecca MoIyye-

HUS NIEPOKCUA HATPUSA:
2Na+0,—>Na,0,

€CJIM TEXHUYECKHUIN HAaTpHil coepxkuT 3% IMpuMeceil, TOpeHue HaTpus MPOUCXO-
JIUT B CYyXOM BO3JAYXE C cojJiepxaHueMm kuciopoaa 21% macc., creneHb npeBpa-
IIeHUS HaTpusl B iepokcu/ - 98,5%.

2. PaccuuTath pacxoHbie KO3()PHUIHMEHTHI IO CHIPBIO MPOoIIecca MPOU3BO/I-
CTBa cojibl Mo croco0y Jlebnana (crasnenue npu 1000°C):

NaZSO4+2C+CaC03—>Na2C03+CaS+COZT

€CJIM U3BECTHO, UTO CTENEHb IPEBPAILCHUs CyJib(aTa HaTPHUs B LIEJIEBOM MPOIYKT
coctaBisieT 80%, TeXHUYECKUI KapOOHAT Kaiblus conepkuT 15% npumeceit u
oepercs ¢ 25%-HbIM U30BITKOM OT TEOPETUUECKH HEOOXOJUMOTO KOJIMYECTBA.

3.Paccunrats pacxoaHbie KO3()PHUIIUEHTHI MO CHIPBIO MPOLECCa MOTYYEHUS
HUTpaTa Kajaus METOJIOM KOHBEPCUU YMIIMHCKONU CETTUTPBI:

KCI+NaNO3;—NaCIl+KNO3;

€CJIM COoJIepKaHWe OCHOBHOI'O BeIlecTBa B 0OOTraIlicHHOM HUTpaTe HaTpusa 56%,
cTerneHb npeBpanieHus coctaBisieT 80%, TEXHUUECKUN XJIOPU KU COACPKUT
15% nipumeceit u ucnonp3yercsa B BujaAe 73% BOJHOTO pacTBOpA.
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4. PaccunTaTh pacxoaHble KOA(PGUIIUEHTHI [0 CHIPBIO MPOoIlecca MPONU3BOI-
CTBa OKCHJa MarHusi u3 o0OraiieHHOr0 MarHe3uTa
MgCO;—>MgO+CO,T
C YYETOM COJIEpKaHUsI OCHOBHOTO BelllecTBa B MarHe3ute 48%, cTeneHpb npeBpa-
meHus - 85%. [1o6ouHbIMU TpoIIECCAMU, TPOUCXOASIIUMU NPU MPOKAIUBAHUU
MarHesuTa rnpeHeOpeyb.
5. PaccuuTath pacxoHbie KOO HHUIIMEHTHI IO CHIPBIO MPOIIecca MPOU3BOI-
CTBa BOAOPO/Ia IO PEAKIUU:
CaH,+2H,0—Ca(OH),+2H,T
€CJIN CTEIIEHb Pa3JIoKEHUs ruApuaa Kaiablus - 98%, conepxanue npumecei -8%,
a Boga Oepetcst ¢ 30% u30BITKOM OT CTEXMOMETPUUYECKU HEOOXOIUMOIO KOJIHYe-
CTBaA.
6. Paccunrare pacxojHble KO3()(OULIKUEHTHI MO CHIPHIO Mpoliecca Moryye-
HUS HETallleHOM U3BECTHU U3 KalblUTa (COJAepKaHUE OCHOBHOIO BELIeCTBa B 000-
raleHHOM MHUHepase cocTaBiisieT 58%, crenenb pasznoxeHus 90%):
CaCO;—Ca0+CO,T
[ToOouHbIMH TIpOLIECCAMU, TPOUCXOASAIIUMY MPU MPOKAIUBAHUN KaJbLUTA Mpe-
HEOpeyb.

7. Paccuntath pacxogHbie KO3()PUIUMEHTHI MO CHIPHIO MPOIEcca MOTyde-
Hus Gapys aTIOMOTEPMHYECKUM CIIOCOOOM B BakyyMHOM meun mpu ~ 1200°C no
peaxIuu:

3Ba0+2Al—->AlL,0z+2Ba

€CJIM CTEIeHb MpeBpalieHus okcuaa 6apus 96%, a TeXHUYECKU aJIOMUHUMN, CO-
nepxkaruit 2% mpumeceint 6epercs ¢ 15% u30bITKOM.

8. Paccunrarh pacxomnble KO3(PPUIMEHTH IO CHIPHIO TPOIlecca BOCCTa-
HOBJICHUS JKeJle3a U3 OKCUJa allFOMOTEPMUYECKUM CIIOCOOOM:

3Fe;04+8AlI—-4Al,03+9Fe

eClIi cofiepKaHue MpUMecel B OKcue xkene3a-6%, cTerneHb pa3ioKeHus COCTaB-
asiet 96%. Amomunmi, coaepxkamuit 3,5% npumeceit 6epercs ¢ n3obrTkoM 20%
OT CTEXHOMETPUUECKH HEOOXOIUMOTO KOJIMYECTBA.

9. Paccuutath pacxomHbie KOd(PPHUITUEHTHI MO CHIPHIO MPOIEcca MOTyde-
HUS CyJib(aTa aMMOHHS TIO PEAKIIUHU:

2NH3+HZSO4—)(N H4)2SO4

€CJIM CTeneHb npeBpaieHus ammuaka 90%, a 70%-Has cepHas Kuciora 6epercs
¢ 15% u30bITKOM.

10. Paccuntath pacxoanbie KO3(D(PHUIIMEHTHI IO CHIPHIO TIpoIiecca Mmoayye-
HUS BOJIOPO/Ia KapOUTHBIM CIIOCOOOM IO PEAKITUU:

CaC2+2H20—>Ca(OH)2+C2H2T

€CJIM CTENEHb Pa3JI0KEeHUsI TEXHUUECKOTo (coaepkanue npumeceit - 7%) kapouaa
14



KanbIus - 95%, a Boga 6epercs ¢ 20% U30BITKOM OT CTEXHOMETPHUUECKH HEO0XO-
JTUMOTO KOJIMYECTBA.

11. Paccuutath pacxoaHbie KO3(GGUIIMEHTHI MO CHIPHIO MpOIEcca MoTyye-
HUS BOJIOPO/IA MO PEaKIUu:

6NH3z+3Mg—>3Mg(NHy)2+3H,T

eciu ammuak 6epercst ¢ 10% u30bITKOM, cojiepKaHUEe MPUMECEH B TEXHUYECKOM
Marauu - 6%, cteneHp npespaiieHus - 87%.

12. CocTaBuTh MaTepHalIbHBIN Oananc nomydeHus ruapasuta NoHg mo pe-
aKIAH

2NH3+NaOCl—->N;Hs+NaCl+H,0

C y4€TOM TOTO, YTO CTETIEHb MPEBPAILIEHUS aMMuaKa coctaBiiset 25%, a 76% Boj-
ubiii pactBop NaOCI 6epetcst ¢ 20% u30bITKOM

13. CoctaBuTh MaTepHUaIbHBIN OalaHC TTOJIYYEHUS H0/1a 10 PEeaKIUu:

2KI+MnO,»+2H,S50,4,—1,+K5S04+MnS0O,4+2H,0

€CJIM CTETICHb IpeBpaiieHus noauaa kamus 85%, a 80%-nas H,SO4 OGepercs ¢
10% n30BITKOM.

14. CoctaBuTh MaTepHaibHbIN OanaHc nonydenus kaitomenu Hg.Cl, mo
peaxkuuu:

2HgC|2+SOZ+2H20—>Hg2C|2+2HC|+H2804

eclu crerneHb npepparieHus Texundeckoro HYCl,, cogepxkarero 7% npumeceit
coctasisieT 80%, auokcun cepbl Oepetrcs ¢ 10% u30bITKOM, a Boja - ¢ 40% us-
OBITKOM.

15.PaccunTath KOTMYECTBO CHIPhS, HEOOXOAUMOE JIJIsl MOTy4IeHUs | T IHK-
JIOTIPOTIaHa IO PEAKIIIH:

CI-CH2-CH2-CH2-CI+Zn—>CH2\-CI-}2+ ZnCl;

CH;
€CJIM CTENeHb npeBpamenus 1,3 auxnopnponana - 95%, a TEXHHYECKUN LIUHK
(mpumecu-15%) 6epetcs ¢ 20% U30BITKOM OT CTEXHOMETPUUECKHA HEOOXOUMOTO
KOJIMYECTBA.
16.PaccunTath KOIMYECTBO CBHIPHS, HEOOXOIUMOE AJIs MOdy4YeHus 1 T To-
JyoJa MO Peaklu:
C6H5-MgC|+CH3-C|—)C5H5-CH3+ MgC|2
€CJIM CTeTeHb TMpeBpaileHus GeHunmarnuixiopuaa - 80%, a XJIOPUCTHIA METHI
oeperca ¢ 30% U30BITKOM OT CTEXMOMETPUYECKH HEOOXOIUMOTO KOJTMYECTBA.
17.PaccunTarh KOJMYECTBO ChIPhS, HEOOXOAMMOE ISl ToJydeHus 1 T miia-
BUKOBOM KUCIOTHI HF 1o peakiuu:
CaF,+H,S0O, ->CaSO,+HF
€CJIM CTEeTeHb npeBpanieHus Gropuma kambius - 80%, a cepHast KHCJIOTa ¢ KOH-
neHtpanueit 98% oOepercs ¢ 15% HM30BITKOM OT CTEXHOMETPUYECKH HEOOXOIH-
MOTO KOJIMYECTBA.
18. CocTaBuTh MaTepUaNbHbIi Oananc moaydenus Banagus mpu 950°C mo
peaKInu:
15



V,05+5Ca—>2V+5Ca0
€CJIM CTETEeHb NIPEeBPAILCHUs OKCHa BaHaAUsT 85%, a TEXHUUECKHUM KaJIbIIUi, CO-
nepsxkamuit 8% npumeceit 6epetcs ¢ 30% HU30bITKOM.
19.CocraBuTh MaTepUalIbHBIN OallaHC Mpollecca MoJydeHus: KapOuaa mar-
Hus Mg,Cs o cienyronieit cxeme
MgCI2+CaC2—> MgC2+CaCI2
6MgC2 - 3|\/|ng3 + 3C
€CJIM U3BECTHO, YTO CYXOM XJIOPHUI Maruus couepxkut 12% npumeceit u 6epercs
¢ 42% U30BITKOM, ITOCTYTAET C BIAKHOCTHIO 2,5%; B KapOue kanbius 3,5% npu-
MECEH, a ero CTerneHp npespamenus =0,88
20. CocTaBUTh MaTepUaIbHBINA OaaHC MOTYUYeHHUs] OOPHOM KUCIOTHI
Na,B,O; + 2HCI + 5H,0 — 4H;BO; + 2NaCl
€CJIM U3BECTHO, UTO Bo3aymHocyxas Oypa NaB,O7 conepxut 96,5% ocHOBHOTO
BEII[ECTBA, CTEMEHb MpeBpalieHus - 87%, MOCTyMaeT B peakTop C BIAKHOCTHIO
8%; 56% consiHas kuciota 6epercs ¢ 25% U30bITKOM.
21. CocTaBUTh MaTepUaAIbHBIN OaaHC MOTYYEHUS aMMHAaKa 0 CIIOco0y
NaNO; + 4Zn + 7NaOH + 6H,0 — 4Nay[Zn(OH).] + NH3
€CJIM W3BECTHO, YTO BO3IYITHOCYXOW TEXHUYECKUU HUTpAT HATPUS COJACPIKHT
13,5% npumeceii, BiaxxHocTh - 4,8%, Oepercsa ¢ 15% U30BITKOM; COJIepKaHUE
npuMeceil B nuHKe - 3,5%, crerneHb npeppamieHus -96%; KOHUEHTpauus pac-
TBOpa eJIKoro Hatpa - 68%, Oepetcsi ¢ u30BITKOM 28% OT CTEXUOMETPUUYECKU He-
00X0JIMMOT0 KOJIMYECTBA.
22. CocTaBUTh MaTepUATBHBINA OATAHC MOTYUYEHHUS a30THCTOBOIOPOTHOM
KHUCIJIOTHI TI0 YPABHEHUSIM:
NaNH, + N,O — NaN3; + H,0O
2NaN3 + H,SO4 pa36. — 2HN3 + Na,SO,4
€CJIM U3BECTHO, UTO CepHasi KUCI0Ta KoHIeHTparueit 15% G6epetcs ¢ 46% u30bIT-
KOM; OKCHJI a30Ta COAEPKUT 2% mpumecei (Macc), CTerneHb nmpespaiienus - /8%,
u30bITOK - 10% oT crexuomerpudecku Heooxoaumoro konuuectsa; NaNH; co-
nepxkut 6% mpumeceit (Macc), cTereHb nmpeBparieHus - 66%.
23. CocTaBuTh MaTepuadbHBIA OanaHc moiydeHus ¢ocdopa Mo ypaBHe-
HUSIM:
Cag(PO4)2 + 3Si0, — 3CaSiO3 + P,0Os
P,Os + 5C — 2P + 5CO
€CJIM U3BECTHO, YTO BO3YIIHOCYXOH (pocdat kanmpius coaepxut 22% npumecei,
cTerneHpb npeppatieHus - 89%, u3zowpITok - 18% 0T cTexuomMeTpudecku HEOOX0a1-
MOT'0 KOJIMYECTBA; TUOKCHU KPEMHHUS coaepkuT 12% npumeceit, cT. mpeBparie-
HUA - 77%, U30BITOK - 45%; TeXHUYECKUH yriaepoa coaepkuT 3,5% mnpumecei,
cTerneHp npeppamieHus =90%.
24. CocTaBuTh MaTepUaIbHBIN OaNaHC MOTyueHus cynepdocdara
Cas(PO4)2 + 2H,S0O, — Ca(H2P04)2 + 2CaS0,
€CJIM U3BECTHO, YTO BO3YIIHOCYXOH (pocdat kanpuus coaepxut 28% npumecei,
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cTeneHb npespameHus - 80%, BIaxHoCTb - 8%; cepHasi KUCI0Ta KOHIIEHTPALHEH
88% Oepetcst ¢ 25% u30bITKOM.

25. CocTaBUTh MaTepUaIbHBINA OaaHC MOTYUYCHHS TUTHOHUCTON KUCIOTHI

2NaHSO3; + H,SO3 + Zn — 2ZnS03 + Na,S,04 + 2H,0

€CJIM U3BECTHO, YTO BO3AYIIHOCYXO0M ruapocyibdar HaTpus coaepxkut 11% npu-
Mece, cTeneHb npeBpaiieHus - 85%, u30bITOK - 8%, BIAXKHOCTH - 6%; cepHas
KHcJIoTa KoHLeHTpauuen 80% oepercs ¢ 25% n30bITKOM; TEXHUYECKHI LIMHK CO-
nepkut 6% mpumeceil, cTeneHb npespaiieHus - 96%.

26. CocTaBUTh MaTepUATBHBINA OATAHC MTOTYUYEHUS XJIOPUTA HATPHUS

4NaOH + Ca(OH); + C + 4ClO; — 4NaClO; + CaCOs3 + 3H,0

€CJIM U3BECTHO, YTO €JIKHI HAaTp mocTymnaeT B Buae 84% pacTtBopa ¢ M30BITKOM
18%, crenens npeBpaieHus - 96%; BO3MyIIHOCYXO0M TMAPOKCUT KaJbLIUS COAEP-
*KuT 11% mpumeceit, B1axxHOCTh - 6%, 6epercs ¢ n30bITKOM 23%; TeXHUYECKHUI
yriepoa coaepxkut 4% npumecei, creneHb npeBpaiieHus =95%; okcuja xJjopa
oeperca ¢ 15% u30BITKOM OT CTEXHMOMETPUYECKHM HEOOXOJIMMOI0 KOJIMYECTBa,
crenenp npespauienus = 0,76.

25. CocTaBUTh MaTepUATBHBINA OaTaHC MOTyYCHUS Hoaa

2KI1 + MnO, + 2H,S0O, — |, + K,SO4 + MnSO4 + 2H50

€CJIM U3BECTHO, YTO CEpHAasl KMCJIOTa MOCTynaeT B Buae 75% pacTBopa ¢ U30bIT-
koM 18%, cTenenp npeBpanieHus - 96%; BO3AyIIHOCYXOM OKCHJT MapraHiia co-
nepxut 6% npumeceil, BIaKHOCTD - 9%, 6epercst ¢ u30sTkoM 23%; cTeneHs npe-
BpanieHus noauaa kamus = 0,88, comeprkanue B Hem npumeceit - 2%.

26. CocTaBUTh MaTepUATBHBINA OaaHC MOTYYCHUS Hoaa

NalO; + 35S0, + 3H,0 — Nal + 3H,S0,
4Nal + 2CuSO4 — 2Cul; + 1, + 2NaSO4

€CJIM U3BECTHO, UTO CyJb(aT Meau noctymnaet B Bujae 84% pactBopa ¢ U30bITKOM
18%, cremens npeppamieHus - 96%; BozmymntHocyxou NalOs cogepxkut 2% mpu-
Mece, BIaXHOCTb - 6%, cTeneHb npeBpameHusa-92%; TMOKCU Cepbl COAEPKUT
8% npumeceit, 6epetcs ¢ 20% u30bITKOM; Bojia Takxke oepetcs ¢ 15% u30pTkoM
OT CTEXMOMETPUUECKU HEOOXOIMMOT0 KOJIMYECTRA.

27.CocTaBUTh MaTepHAIIbHBIN OajaHC TONYyYCHHS IMHKA U3 cdanepura
(IMHKOBOI OOMAaHKM )

2ZnS + 30, — 2Zn0 + 3S0;
Zn0O + CO — Zn + COy

€CJIM U3BECTHO, YTO BO3IyX (coaepxkaHue kuciopona 21% macc, octanbHOE -
a30T) nmoaaeTcst ¢ M30BITKOM 22%; BO3MyIIHOCYX0H casieput comepkut 84% oc-
HOBHOI'O BELIECTBA, BIAXKHOCTH - 6%, CTEeNEeHb MpeBpaleHus=86%; okcuj yrie-
poaa conepxkuT 6% npumeceit, oepercs ¢ 15% U30BITKOM OT CTEXHOMETPHUCCKHU
HE0OX0aMMOro KoiudecTBa. Pacxon kucimopoaa Ha MOOOYHBIE PEAKIMK HE YUH-
THIBATb.

28. CocTaBUTh MaTepUATBHBIN OalaHC OYUCTKHA HE(PTEMPOITYKTOB, COAEP-
xamux 3,4% H»S o conepxxanus HyS = 0,3% npu momomu 1 T. cMecH BelIecTs,
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conmepkariei 16% stanonamuna, 41% denonsra mHarpus u KsPO4 o peaxiysm:
2NHzCHzCHzOH+HQS=(CH2CH20HNH3)28
CsHsONa+H,S=CsHsOH+NaHS
K3PO4+H,S=K;HPO4+KHS
CUMTATh, YTO PEAKIIMU NMPOTEKAIOT MOJTHOCTHIO.
29. CocTtaBuTh MaTepuanbHblii Gananc npousoactsa HNOsz u3z 1000 M3
NH3 (conepxkanue npumeceit -8%, crenenp npespaiienus - 48%) 1Mo peaxiusam:
4ANH3+50,=4N0O+6H,0
2N0+0O,=2NO;,
ANO2+0+2H20=4HNO3
JUTSL OKUCJICHHSI UCTIONIb3YETCSl KUCIOPO/] BO3/AyXa, U30BITOK - 24%.
(coctaB Bo3ayxa: kuciopon -21%, azot - 79%)
30. CocTaBuTh MaTepuaIbHBIN Oamanc mpon3BoacTBa H,SO, o peakiusam:
S+0,=S0;
250,+0,=250;
SO3+H,0=H,S0,
OKHUCJICHHE MPOBOJISAT KUCIOPOaOM Bo3ayxa (21% kuciopoja), n30bITOK KOTO-
poro coctaBisieT 36%, n30bITOK BOABI - 33%, coaep:kaHue MpUMecei B BO3/YIII-
HOCYX0M cepe - 12%, BnaxxHOCTh - 4%, cTeneHs npespamieHus -94%.

31. CocTtaBuTh MaTepuaIbHBIN OaTaHC IPOM3BOACTBA cyniepdocdara, ecim
M3BECTHO, YTO BO3QYIIHOCYXOM almaTUTOBBIM KOHIEHTpAT comepkuT 46% oc-
HOBHOTO BemiecTBa, cteneHu npepamenus CasF(PO,s)s mo peakiuu - 86%, 1o-
CTyHaeT ¢ BIAXKHOCThIO 12%; dhochopHas kuciora KoHieHTparuei 92% oepercs
¢ 18% un30bITKOM

C&5F(PO4)3+7H3PO4+5H20=5{C&(H2PO4)2'H20}+HF

32. CocTaBUTh MaTepHUAILHBIN OajaHC TIpoliecca IMOTyYCHHS XJIOPHIa XPO-

MUJIa TI0 PEaKIINHN:

K,Cr,0;+ 4KCl + 3 H,SO, —» 2C|’02C|2T + 3K,S0O,4 + 3H,0
eciu K,Cr,07 comepxut 12% npumeceit, crenenpb ero npespaiieaus 86%; KCI
coepkut 6% npuMecei u ucrnoiib3yeTcs B Buje 85% pactBopa; H,SO4 73% kon-
neHTparuu oepetcs ¢ 25% u30bITKOM.

33. CocTaBuTh MaTepuanbHbIi 6ananc mpoiecca nomydeHus Na,CrO, mo
peaKiuu:

Cr,03 + 2Na,CO3 + 3KNO3; — 2Na,CrO4 + 3KNO, + COZT
eciu CryO3 comepxkut 6% npumecel, ctenenb ero npeppaimieHus 64%; NaCOs
ucrosib3yetcs B Bune 94% pactBopa u 6epercs ¢ 40% nzopiTkoM; KNO3 conep-
xut 12,5% npumeceii U cnonb3yeTcs B BUjE pacTBopa 67% KOHIIEHTpaIUU.

34. CocTtaBuTh MaTepHAIbHBIN OalaHC Tpollecca TOMYyYCHUS TUCYIIb-
(baTepoKCOTUTAHOBON KUCIOTHI TIO PEAKITHH:

TiOSO, + H,0, + H,SO, — Hz[TiOz(SO4)2] + H,O
eciin TIOSOy4 comepxkut 16% npumMeceii, cTereHs ero npespaiienus 76%; H,0;
ucrnojs3zyercs B Buse 96% pactropa; H.SO, ucnons3yercs B Buje pactBopa 68%
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KOHIIEHTpaluu u oepercs ¢ 60% nu30bITKOM.
35. CocTaBUTh MaTepUaNIbHBIN OanaHc Mpolecca MOydYeHus: TeJUTypOBOM
KHCIIOTHI TIO PEaKITHH:
3H,TeO; + 2H,CrO4 + 4H,0 — Cry,03 + 3HgTeO;5
ecM TexHuueckas tesurypucras kuciota HoTeOs cogepxkut 3% npumeceit, cte-
neHb e€ npespainieHus 65% u ucnoaszyercs B Buzae 46% pacteopa; HoCrO4 uc-
MOJIB3yeTCsl B BUE pacTBopa 84% koHieHTpaiuu u 6epercs ¢ 40% u30BITKOM.
36. CoctaBUTh MaTepraIbHBIN OanaHc mporecca moydeHus Hs[AlFsg]
Al,O; + 12HF —» 2H3[A|Fe] + 3 H,0O
2H3[A|F6] + 3Na,CO3 — 2NaszAlFg + 3H,0 + CO»
€CJIM U3BECTHO, UTO COACPKAHUE OKCH/IA aTIOMUHUSA B ChIpbe 56%, CTENEeHb Ipe-
BpaieHust 69%; nnaBukoBas kucinota HF xonuentpamueit 76% Gepetcs ¢ 15%
M30BITKOM; KapOOHAT HAaTpUsl COIEPKUT 8% MpuMeceld, UCIOJIb3YETCS B BHUJE
pactBopa 60% KOHIIEHTpaIu ¢ U30bITKOM 25%.
37. CocTaBUTh MaTepHATBHBINA OATAHC MPOIIEcca MOMyUYeHUS THAPHIA
QTFOMUHUS:
4LiH + AICl; — LiAIH, + 3LiCl
3LiAlIH, + AICI; — 4AIH; + 3LICl
€CJIM U3BECTHO, YTO THAPHJL JIUTUS COAEPKUT 2% IMPUMECEN, CTETIEHD ITPEBPA-
mieHust 56%; xjaopu amomMuHus conepxkut 12% npumeceit, 6epercs ¢ 65% us-
OBITKOM, ITPOLIECC TPOBOAAT IIpHU Temmeparype 560°C.
38. CoctaBuTh MaTepHAIBHBIN OajlaHC Mpoliecca kapoboHara kamus (op-
MHUATHBIM CIIOCOOOM:
K2SO,4 + Ca(OH); + 2CO — 2HCOOK + CaSO,
2HCOOK + O, —» K,CO3 + CO, + H,O
€CJIM M3BECTHO, YTO COJEP)KaHHUE MPUMECEH B TEXHUYECKOM Cylib(aTe Kamus
13%, crenens npeppaiienus 69%; rameHas U3BECTh UCIOJIb3yeTCs B BUAE 35%
pactBopa, 6epercs ¢ 20% u30BITKOM; JIJIs1 OKUCIICHUS (hopMHUaTa Kajlus UCIIOb-
3yeTcs Bo3AyXx (coaep:kanue kuciopoa 21% macc.) ¢ uzdosiTkoM 15% oT crexuo-
METPUYECKH HEOOXOIMMOTO KOJTUICCTRA.
39. CocraBuTh MaTepuaIbHBIN OanmaHc nporecca moaydenus Hs[AlFsg]
Al,O3z + 12HF —» 2H3[A|F6] + 3 H,O
2H3[A|F6] + 3Na,CO3; — 2NaszAlF¢ + 3H,0 + CO,
€CJIM U3BECTHO, YTO COJICP)KAHUE OKCHUJIA aIFOMUHUS B ChIpbe 56%, CTENEHb Mpe-
BpaieHust 69%; nnaBukoBas kuciora HF konuentpamueit 76% Gepetcs ¢ 15%
M30BITKOM; KapOOHAT HATpHUsl COAEPXHUT 8% mpuMecei, UCTIOIL3YETCs B BUJIEC
pactBopa 60% KOHIIEHTpaIuu ¢ U30bITKOM 25%.
40. CocTaBuTh MaTepHaAIbHBIN OanaHc mpon3BoacTBa Metanona u3 1000
M cmecu CO u CO;, B cooTHOMIEHNH] 3:1 110 peakiusm :
CO+2H; -»CH;30H (1),
CO2+3H,—CH3OH-+H,0 (2),
Crenens npespatnienus CO = 62%; crenens npepanieHus CO;, = 93%; Bogopon
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oeperca ¢ 25% H30BITKOM OT CTEXHOMETPUYECKH HEOOXOIUMOIO KOJIMYECTBA.
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