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flolyveuue cy.nrQara KaJrIrfl r.r3 xJroprrAa KaJrHq u cepHofi rncaorbr MeroAoM
Maurefinra.

O6pa:onaHrre cynb$ara KaJrvrfl. I4 xnopr4croro BoAopoAa nyreM B3ar4MoAeircreux
xnopnAa Kalrr4fl H cepuofr KllcJrorbr MoxHo Bbrpa3r4Tb cneAyroquu o6pasou:

?KCL+Hz S O+:Kz S O 4+2IJCL

PeamHaq peaKrlr4r rrpor4cxo4r4T B ABa 3Tana:
KCL+ HzSO+ ---+ K2SO4* KHSO4 + H2SOa+ t(2SO4+ HCL

Ileperrfi sTarl: 3ro exsorepMr,rqecKar peaKrlr{r, Koropar npor4cxoAvrr rrpvr
orHoaI4TeJIbHo Hlrsxofr TeMneparype An.rr nonyr{eHr4f, rnApocynr$ara KaJwrfl.

Bropofi 3TarI: O6pasoeaHIze cynr$ara KarrLrfl v3 rr4Apocynr$ara KaJrr4.f,

{BJrrerc{ 3HAorepMu.recxofi peaxrlraefi .
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CynsSar KaJrLrfl o6pasyrorqeit npu uusxofi reMneparype, rrro HHKarrcynr4pyercfl Ha

[oBepxHocrr4 xnopr44.a Kanvfl ra o6pasyer HenpoHr{uaeMyro nleuxy, Koropa,rr

3aMeAJrrer peaKur4ro HJrr.r roqru ocraHaBJrnBaer. Kounepcur xnopr4Aa Karr4s. B

cynrSar KaJrLrA HeBeJrr4Ka. KHSO4 ra I(zSO+ rBJlflercfl Hara6oree cra6umnbrMr4 B

Kr{cJrorHoru cymsare Karr4-s. Zx reuneparypa rrraBJreHr4q cocraBr s.er 218, 60 C ra

2680 C coorBercrBeHHo. lloeroiray peaKi{r4ro nonyrreHr4r cynrsara Karrufl cneAyer

rrpoBoAr4rb Bbrrrre 268u C.

CreueHr [peBparqelnvrfl, xnopura Ka[H.rr e cynr$ar KaJrufl, yBennr{zBaerc-s c

rroBbrrrreHr4eM TeMrreparypbr, a cKopocrb peaKrlurr ycKop{ercr. O4Haxo, KofAa

TeMrreparypa cnr4rxKoM Bbrcorax, o6opyAoBaHr4e He pa3perxaerer, Lr

3KoHoMr{qecKar cror{Mocrb He rBJrflercr p€Byuuofi npr4 paccMorpeHr4r4

norpe6neHr4q Marepr4ana - pereHTa 14 TorrJrr4Ba nnfl. ororrJreHlrq. Onu4raarrbHafl

reMneparypa peaKur4n cocraBrqer 540u C.

Cawas Hr{3Kar reMneparypa [nfl. rrpou3Bo4crBa xnoprrcroro BoAopoAa cocraBJrrer
, -^(t ^450" C, Xropu4 Bolopotra sBrterc-s ocHoBHbrM ycnoBrreM nonyr{eHr4x cynrQa'ra

Karnrfr, r4Har{e peaKrlr4-s He 6yAer BbrrroJiHeHa. lloerouy reMneparypa 540'C e

rIerII4, tBJI{erc{ Hau6oree noAioAsrqefr Ettr_ npor43BoAcrBa xnoprrcroro BoAopoAa.

MaurefinroBcKaq rreqb 6000 x 4 000 ,2 xouu.neKTa.
O6pasonaHne cynb$ara Karrvrfl 14 xnopucroro BoAopola nyr€u B3auMoAeirctsvrs
xnoplrAa Karrurfl ra cepHofi Kr4cJrorbr MoxHo Bbrpa3vrb cneAyrotuzu o6pasolr:
KCI + H2SO4 -- K2SO4 KHSO4 + H2SO4 _ K2SO4+ HCI
llepnlrfi rrrar: 3ro 3K3orepMl4rrecKa-rr peaKrlr{{, Koropa-r npoucxoAr4T npr4
orHocr4TeJrbHo nzsKofi TeMneparype Anr noryr{eHr4.s rraApocynrSara Karrr4fl.

Bropofi urar: O6pa3oBaHI4e cynrSara xasrug. rI3 rlrApocynrSara KaJrr4fl rBrrerc.f,
3K3OTepMr4rI e C KOr4 peaKrlr4er4.

Teep4rrfi xnopl4A Karrvrfl u 98o/o KoHueHrpr4poBaHHofi cepnofi KHcJrorbr 4o6aBnxror
B peaKul4oHHyio KaMepy B onpeAeneuHoft flponopUur4 r4 npoBop.vrefl xr4Mr4r{ecKyro

peaKIrI4Io B ycnoBrr{x ertcoxofr .TeMrreparypbr. Eapa6an Bpar{aercr Lr

nepeMelr{I4Baer paBHoMepno, sy6varbre 14 noBoporHrre pefixu Ha pyrrKe, Marepr4€Ln

(crrpre) nepeMerrlaercs. r43Hyrpr4 ra no4aerc{ Hapy)Ky c rrocro-flHnofi cKopocrbro, a

3areM 3aBeplxaerc.s [poqecc xr,rMr4qecxofi pearquefr. llp" ycnoBr4r4 rroAepxaHut
HopManbHoft nrtcorbl cJlo.a npoAyKIII4v rrpr4 panHouepHofi HerrpepbrBnofi uo4auu
cblpbt roroeofi npo4ytcqnz cyrirSar Karrvrr Bbrrpylr(aerc{ kr3 BbrxoAHoro
oTBepcTlrq B peaKrlrroHHbre KaMepbr.

Pearupyroulat [erlb B ocHoBHoM cocrovrr v3 KaMepbr cropaHr4.fl (nepxHra vacru),
pearqnouHoff KaMepbI (cpe4nra uacrr), 4rrlaoeofi KaMepbr (uIaxHxa vacrt) v
ocHaLI{eHa ycrpoficreou rolarrr4, MexaHr4rrecKoro nepeMelxarBaHnfl 14 ToJrKaHr4eM

roroeofr [poAyKrlr4r4.
l. Kavepa cfopaHl4{: B BepxHeit'aactu peaKrlr4oHnoff rarrepbr BXoA Bo3Ayxa, BXoA

r,nfr fa3a, o6renr Bo3Ayxa h Koirr4r{ecrBo ra3a MoxHo orpefynnpoBarb.



Irlcno,rrsyevrtfi ra3 [ocryllaer I{3 KoJrJreKTopa, u fiooJre Ao3r4poBaHr4fl B ropenKy
KaMepbI cropaHnt noAAepxvBaercfl Ha ypoBHe 680 - 730 C ltts. noAarrr4 rerrJra B

peaxqlzoHuofi KaMepbI. foprovufi ra3 nocryrraer B AbrMoByro KaMepy qepe3

AbIMOXOA, a BO3AyX nepeAaeTCr B KaMepy CfopaHr4_s BeHTr,rJrflTOpOM rrOCJre

Te[nonepel.aqv Llepe3 peKyneparop B AbrMoBoit raz, a qacrb xoJroAHofo Bo3Ayxa
oTlpaBnqeTcq B ocHoBHyro cHcTeMy ABr4faTeJrs. [nfl Bo3AyrxHofo oxJrax\eHr4fl.

2. flrtvona-a KaMepa B Huxsefi qacru peaKrrr4oHrioft rarraepbr BbrcoKoreMrreparypuofi
Iltuonoft fa3 I{3 KaMepbI cfopaHr4r HanpaBnf,eTcfl Ha noBTopHbrff uarpenaTeJrb
rrepe3 AblMoxo,q kr rpy6onpoeo4 AbIMoBbIX ra3oB nocJre [epeAarrr4 Te[Jra
xonolHbrM Bo3.4yxoM, 3areM nrr6pacuBaerc.{ B arir,loc$epy qepe3

rrHAylll4poeaHHsrft BeHrurqrop 14 lbrMoxoA. BucoxoreMneparypurrfi 4uvonofr
ra3 flpoAoJlxaer o6ecne.{HBarb rerrJro, ueo6xoAr4Moe B AbrMoBofi xanrepe, vro6rr
o6ecne.rarb HopMuulbHoe ABr{xeHr{e r4 noJrHoe r{crroJrb3oBaHus re[Jra.

3. PeaxuuoHriaq KaMepa: B cepeAuHbr KaMepEr cropaHr4r 14 ArlMoeoft KaMepbr
peaKllLroHurtfi cnofr cocraBJlter oKoJro 28 xea4parHbrx MerpoB s uraxHeft -l'aerkr, a
eepxuufi - BblcoKoreMneparypnslfr ycrofiurznrrfi r<pyrnufi r<ynolrsrrfr .lepurrfi
xpevHeerrfi KI,IpnI4rI. Bepxuaa qacrb peaKuuoHHoro cJror ocHaqeHa
BpaularcunMl4 ay6rxuu. Cxopocrr peAyKTopa npou3BoArrrbcfl B ABr4xeHr{e
ABufareneM, a ero cKopocrb cocraBJlter oKoJro I .1 o6lwtuu, npor43BoAr4Moro B
ABI4xeHr.Ie ocHoBHbIM BaJroM ABr4fareJr.f,. Oir Hclonb3yercq B KarlecrBe
[epeMelrlr4Bannfl MareprraJla, w gpo6teuux, [epeHoca roHequoft npoAyKrlr4r{ rr

noAAepxaHI,Iq Bblcorbl cJlo.s Marepr4ana. Bepx ocHoBHoro Barra cua6NeH
pac[peAeJlrrreJleM cepuofr KI4cJrorbI kr xnopr{Aa Karrvfl coorBercrBeHHo, a
pacnpeAeJlrrreJlb cepnofr Kr4cJrorbr cua6Neu HailpaBn-srouefi xaHaexofi:
pac[peAeJI]ITeJIb xnopl4Aa Kalwrfl. cHa6xeH AByMf, KaHaBKaMr4 rroroKa, BepxHst
qacrb pacnpeAeJII,ITeJIf, [oAarrl4 cua6xesa noAaloruefi nrylxofi, a BTynKa
[poxoAl4r r{epe3 KaMepy cropaHn{ cBepxy [eqn. Tpy6rr lnq [oAar{r4 cepuoft
KI{C,rIOTIM XnOpHA KaIU.q BBOAT4T B BepXHHe KOHrIbr AByX paonpeAelHrelefi
coorBercrBeHHo rlepe3 pyKaB. PeariIHoHHar KaMepa ocHarreHa cr4MMerpurrHbrM
paclpeAeJIeHI,IeM BbIXoAa roroBoro npoAyKTa Karrprfl c o6eux cropoH 14 coeAHHeHa
c roJIKaIoUefr uaurl4Hbl r{epe3 HaflpaBnqroqyrc Tpy6y. Bepxurx qacrb peaKTopa
o6opyaoeaHa ycrpoficreaNaz 1.nfl Ao3vrpoBaHr4r noAar{r4 xnopr4Aa Kalrkrfl ra cepuofi
KI4cJIorbI coorBercrBeHHo, .{ro6rt no44epNr4Barb pa:ynrulrfi Koe$$nqr4eHT
[orar{I4 rlpu npou3BotrcrBe cynlSara KaJrvrfl H o6ecnerrr4Barb BbrcoKoe Kar{ecrBo H

uusxnfr, pacxoA npoAyKra v Envrrgnnuufi cpoK cnyx6rr eydren peaKrlr4oHHoro
cro.q. KoHrponupyfire MllKpoorpr4rlareJrbHoe AaBJreHr4e Bo BpeMr pa6omr
peaKunoHuofi xaueprr.

flpnmeHeHr{e:
Ocuoeuoft norpe6arerr cynrSara Karrvr 

- ceJrbcKoe xossfrcreo.
Cyls$ar Ka,rrwr rBJuercr rIeHHbrM 6ecxnopusiu yAo6peHr{eM. 3S$exrraBHocrb
cylr'$ara KaIrLtfl nyque nporBn-sercfl Ha 6eAurrx KaJrueM AepHoBo-
rIoA3oJII4crbIX norlBax rpaHynoMerpr4r{ecKoro cocraBa ra ropSltrbrx noqBax. Ha
r{epHo3eMHbIX IIorIBax oH npI,IMeHf,ercfl o6lr.{Ho noA Kynbrypbr, Koropbre
ycBal4Balor MHoro Kalrvrfl v Harpvrfl (caxapHax cndxla, noAcoJrHeqHr4Kr4,
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IIJIoAoBbIe, Anfl KopHenJlotroB, oBorrlefi). Ha KarrrraHoBbrx u cepo:euurrx
rloqBax HcnoJIb3yloT B 3aBIrCI4MOCTr4 OT Blln.a KynbTypbl, TexHoJrofl414
BbIpalII4BaHr4fl vr coAep)KaHur Karvfl B rror{Be. CynrSar Rarrr4fl HaMHoro
e$SercrnBHee Brr'I.ser Ha BenI4qI4Hy ypo)Kar u ero KaqecrBo, eerrLr ero
npuMeHtrb B KoMrIJIeKce c a3orHbrMrr v Qoc$opHbrMr4 y,uo6peHraflMr4. Ha
KI4cJrbIX norlBax Aeficreue cylr$ara Karrvfl roBbrrxaerc-s Ha Soue
14C n O JIb30BA}lI/.fl 14 3 Be CTI4.

Kaxuit rIoBbIIrIaer coAepxaHue caxapoB v BlaTal.r.vTHoB B Bbrpalur4Baeuofr
rlpoAyKur4r4, a rroAKopMKr4 B KoHrIe aBrycra-ceurx6px cnocoScrByror nyqrxeMy
3HMOBaHI4TO nnOAOBO-qfOAHbIM r4 AeKOpaTr4BHbrM AepeBbrM r4 KycTapHZKaM.
tr4cnorr:yercr Ha pa3rr4rrHbrx rrorrBax, noA Bce Kynbrypbr, a raK)Ke Ans
KoMHarHoro u 6a-irroHHoro IIBeroBoAcrBa. CynrSar Karrus, npr4roAeH Anq Bcex
cnoco6on BHeceHI4f,: ocHoBHoro (nprz nepeKorrKe norrBbl eecHofi ralu oceutro)
v n.nfl. [oIKopMKr4 B Ter{eHHe BefeTaur4oHHofo [epaoAa.

llpuueH.aercr B repByro oqepeAb rtoA Kynbrypbr, qyBcrBnTeJrbHbre K

xnopy (xaproSe rrr, ra6aK, rdH, Br4HorpaA, rlr4TpycoBbre H Ap.). Harr.r.{ze B

ylo6peHlaa cynrQar-I4oHa rIoJIoxHTeJrbHo BJrHser Ha ypoxafi pacreHizft
ceMeftcrea KpecrorlBerHbrx (xanycra, 6prorna, rypHenc H rp.) H 6o6onrrx,
norpe6lrro[]ux MHoro cepbr.

Taxxe cynr$ar KaIIvrfl I4c[onb3yercf, B npon3BoAcrBe creK rra, pa3rrtrqHbrx
KBaCTIOB kt Apyfr4x coe4nHeHufi Karrr4r,, KaK slroc B Merannypfr4H. B
EnponeficKoM coro3e AonyuleH B KarrecrBe r4c[oJrb3oBaHzfl KaK nztueBa-s
Ao6aexa E5 1 5.

CseAeuus o 6esonacHocrr{:
Cle4yroulue 4eftcrBl4s cynb$arou Karrrtfr Ha r{acra TeJra Moryr Bbr3Barb:
f ras a : [onaA aHI4 e TI6IJII4 Mo)Ker Bbr3 Barb MexaHr4rrecKoe pa3Ap a)K eHr4e,
Koxa: norraAaHrre Ha Koxy Moxer Bbr3Barb pa3ApaxeHr4e,
llpoua:rllBaHue: ynorpe6neHrze B nurqy 6orrurux KornrrecrB Moxer Bbr3Barb
pa3Apax e Hr4 e x enyA orrH o - Kr4 uer{Ho f o TpaKTa,
BAntxauue: [pI4 BtrbIXaHpIH Moxer Bbr3Barb pa3Apa)KeHr4e Abrxare.]rbHbrx nyrefi,
flpz xpouurrecKoM ynorpe6n eHvrv cyrrsara Karrnfl orpaBneHr4-f, Moryr
Bo3Hr4Karb B peAKHX cnyqarx AJrr4TenbHoro eo:4efrcrnur.

Torccu.tHr,re cnoficrBa
Klacc o[acHocrIa cynrSara:r:aJrvfl or{eHb uusr<ufi, TaK KaK Aonycrr4Mo

ynorpe6neHue B [I4IrIy. llpz erol,r sa6rrearr, qro 3To xr4Mr4qecKoe coeAr4HeHrre
HeJTb3r. llepeus6lrroK arpoxLrM4Kara BeAer K Hapyueuzro pa6oru
luuleBapr{relrso fi cr4 cre,Mbr, yxyArxeHr4ro HMMyHHTeTa pacreHHs.

YqHrtreaerefl rr ror $am, rrro B cocraBe Mofyr 6rtrr AoIIoJrHI4TeJrbHbre
Mr4KpO3JreMeHTbr, KOTOpbre HyxHbr Kynbrype, Ho crroQo6Hu HaHecrr4 Bpe.q
3AopoBbro rleJroBeKa. rlro6rr o6esouacurn ce6q or nosAeficrB[q xr,rMr{qecKr{x
BeulecrB uo,rs:yfirecb 3arUurHbIM KocrroMoM, orrKaMr.r H pecnnparopoM. llpz
IIorIaAaHI4I4 Ha Koxy, clru3ncmre pa6or{ero pacrBopa r4nr4 cyxoro noporxKa:
noABepralorc-s o6pa6orrce noBpe)KAeHHbre Mecra.



He 4onycKaercfl yBenl4r{eHl4e peKoMeHAoBaHHbrx Ao3. llpenapar ne o6laraer
grtcoxofi ToKcutlHocrbro, Ho npeBbllxeHHafl Ao3rrpoBKa cnoco6crByer orMr4paHr,rrc
qacrefr pacreHr4f.

Tpaucnoprr{poBKa, xpaHeH rre

Cynr$ar KaJrvfl nepeBo3-{T BceMI4 r.r4 avra TpaHclopra B coorBercrBr4r4 c
npaBI4naMI4 nepeBo3Kl4 rpy3on, 4eficreynqrrMr4 Ha AaHHoM BrrAe rpaHc[opra.

Cynr$ar Karrvs xpaHrr B cyxoM Mecre. Tax xax BerrlecrBo He

B3pblBoo[acHoe, TeMneparypHufr pexr4M He BJrr4.rrer Ha coxpaHHocrb. Xelarelrno
BC e -TaKU He AOnyCKaTb rrepefpeBa, yBnaxHeHvfl , nofra1]\aHvlfl rrbrJrr4.

foroeHfi pa6o'mft pacrBop cynr$ara KaJrr4fl He noAnexr4T xpaHeHr4ro.
floerouy paccr{HTblBaerct crporo uo o6pa6arbrBaeMofi reppraropntr, Konr4qecrBy
pacreHufi. llor<ynarb nopotuoK peKoMeHAyerc-fl Ha ce3oH B cyxoM Br4Ae. llpo4aNa
[por43Borvrtbcfl B rraKerax or 500 r. Maxczualrnufi o6reu - 5 r<r.

flocne oKoHrIaHI4s cpo Ka foAHocrr4 cynr$ ar 3arrpeueHo r{crioJrb3oBarb.
XuMu.{ecxptfi cocraB Tepter IIoJro}Kr4TeJrbHbre cnoco6uocru. B cnyqae
npoMoKaHnt BelrlecrBa B npouecce xpaHeHr4q krrrv prcilo.rrb3oBaHr4x cyntSar
MeH{eT crpyKrypy z Sopnayny, rrro npaBoAl4r K yxyArrreHHro Kar{ecrBa fpyHTa.

Xzuuqecr<aa Sopvyna - KzSO+
Ynarconrca:
llpenap ar ynaKo BbIBaIor I4 MapKl4pylor coruracHo HopMarr4BH(x roKyMeHToB.
fapaHrufrsr,rfi cporc xpaHeHr{q [poAyKra: 3 roAa co trH.f, r43roroBJreHr4n.


