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fitejeOMyfte Hjdzjdedw ofSHT BiNHE Blssfdlsid d & ¢
EflsOdse dls! dO slsfdlsjd d § fedese’ OsltsdOlsdyjms
BOXOHSd MdMmisj & sy dj ddy @y ds fsdadL dls: Isjdfjt

JrRurt duvUT @

MmO t L s Sdztsy § dedfiwdzj el Isftgjsmads o2] toj Mz o]
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%B0%D0%BC_%D0%A0%D0%B8%D0
%B7%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B
8%D1%8F_%D0%B2_%D0%9B%D0%B5%D0%BE%D0%BD%D0%BE%D0%B2%D0%B5

(HOO tsBtONM pOZA/KY 15. 03.

2. adMmlsj d3r Isj ff dzisfpdzOB 3 j dad W d Slstsf dzj dzd v n tc O d3t
http://kesler.ortox.ru/2012/12/20/sistemy-teplosnabzheniya-i-otopleniya-

xramov/ ?ysclid=lugriOwf8z906263593 (HOIO tBtEON
3. 4l 50.13330.2024 cuJjtf dzsio OWis o 1OGQP02PIs QURL: L H O dzd :
https://ovmf2.consultant.ru/cgi/online.cgi?req=doc&base=STR&n=33661&dst=1000000001
&cacheid=4ACC1282A2A8BABDDEGA8IC14A3B7041&mode=splus&rnd=PciG7Q#g3Pjjg
UslclJvkLL1 (HOISO ®BtOh jddw 15.03.2025) ;

4 . a1} 131.13330.2020 G ulstedd f jsiz< dz@W Qﬂzq&,Olststﬂ
https://ovmf2.consultant.ru/cgi/online.cgi?req=doc&base=STR&n=30822&dst=1000000001
&cacheid=075F70579876652809362B17243F5CD6&mode=splus&rnd=PciG7Q#3SejjgUNv
tpCe6UB (HOIO BB®©ON jddw 15.03.2025) ;

5. w} 391.1325800.2017 .¢ M tddg'd dafotec Qf otessiy:df Asolfply &j® O dzd v
2025.URL:https://ovmf2.consultant.ru/cgi/online.cgi?req=doc&base=STR&n=31839&dst=10
00000001&cacheid=2EEA1A29F8823B4578A58B33224F3313&mode=splus&rnd=PciG7Q#
cCnjjguSyCviwO0OYl (HOBO tsBtOh jdgdw 15.03.2025) .
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O 58@0 ftefB'™H,jojdzsyfjwO, LOEBOIT &O ftodsete]ls  ddj
Mssddksmis! fsCdzOHSd odzjhdedi ddzyj dzj todzr = ¢ 533z dadf
dZz0 ootH o | CM{dkzoOy@dz, OnssQlnOdtj ¢ tsdf Odedd
CejHdlsO® [ 2] .

ltcdotsHY HOdzdz' j] MlsOlsdmisdSd ddzv jSMse yjdz L O
CBHO d 5 Oackfl 2024 EBHO oCd ydlsjd des (Is. j. 8
HgZOBAS 2 yj dz &0 Ghdse d jOds tets duisdjddd dgef Sjlz  d3Qilsdd tedfO
tor dzSq dzyw .

I BOBddyjy 1 ftejHmisOodzjdz ddeuj SMr yjdz dzO
ZOwOMsOs h dds dlssetsd, dzOyddzOw f) wdzo Otew 2019 GiSHO.

v OB dzdyo 1

RdzH j € Mr yjdz dz0 fjteoduyudzetsds tor deCJ yddz w dz©O
((wdzo . 2019 eBHO BOLO = 100%) [ 3
cdeo| Ajo| [ Ot ¢ftc| fOREAgRE A doG|ujdd [Cls| 1 BBW| [ 4¢C

1 1

20 1,00 | 1,00 | 1,010 | 1,02 | 1,02 | 1,03 | 103 | 1,04 | 1,06 | 1,06 | 1,07 | 1,08
19 00 80 58 18 74 18 79 84 00 75 48 01
20 108 | 109 | 111 | 112 | 113 | 115 | 1,16 | 1,18 | 1,20 | 1,22 | 1,25 | 1,28
20 72 95 32 73 88 03 39 04 27 97 76 29
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20 1,30 | 1,33 | 1,36 1,39 1,43 | 1,47 151 | 15 1,57 1,60 1,62 | 1,66
21 92 26 30 70 00 21 07 424 | 54 17 92 59
02 1,69 1,73 | 1,78 1,82 1,87 | 190 | 19 | 19 2,00 2,01 | 2,01 | 2,02
2 93 82 42 77 07 90 07 814 | 60 85 86 03
20 2,00 (1,99 | 1,98 1,97 1,97 | 1,98 | 2,00 | 2,0 2,06 2,11 | 2,16 | 2,19
23 82 28 03 41 70 71 44 291 76 36 03 76
20 2,22 | 2,24 | 2,24 2,25 | 2,27 | 230 | 247 | 24

24 01 02 22 72 81 20 36 881

10LdMmde §j ddeHj SMr 5 yj dod o0 dsstshmiswes2¢d o
esfMisO yjdz dZz0tcOMlsOs h dd3 dlstsetsdz L O o jMm! LOMMA&3OIsted e

[ Odzij § ©WOMMdi3slstedds ddzv j S M Yyjdz dz0 ftesHizSC yds
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v OB dzd yo 2
RdzH § €T tytg sle HAOY d tzlsdafs @B f tes 3 h dzj dzdetsmisd dzOte OMls

((wdgo . 2019 egtsHO BOLO = 100%) [ 3]
cdeo| Ajo| Ot ot [ O2 R R ¥ boclujd JCIs| 8w J¢
dZ.J dz!

20 1,00 | 0,99 | 1,00 | 1,00 | 1,01 | 1,02 | 1,03 | 1,03 | 1,02 | 1,02 | 1,02 | 1,00
19 00 09 47 69 89 62 07 38 81 43 05 38
20 101 | 1,01 | 1,02 | 1,083 | 1,04 | 1,05 | 1,05 | 1,04 | 1,04 | 1,03 | 1,03 | 1,01
20 23 03 04 95 90 17 09 75 68 81 80 98
20 1,02 | 1,02 | 1,02 | 1,04 | 1,06 | 1,07 | 1,08 | 1,10 | 1,12 | 1,14 | 1,15 | 1,16
21 91 38 96 49 19 44 78 71 31 18 36 73
20 1,17 | 1,19 {123 | 1,27 | 1,30 | 1,33 | 1,35 | 1,38 | 1,39 | 1,39 | 1,39 | 1,39
22 64 49 32 67 68 54 62 06 17 35 74 61
20 139 | 1,38 | 1,40 | 1,43 | 145 | 1,49 | 153 | 155 | 1,56 | 1,59 | 1,58 | 1,59
23 28 67 12 29 73 18 36 41 83 12 46 08
20 159 | 159 | 160 | 1,64 | 1,68 | 1,70 | 1,74 | 1,75
24 81 40 82 14 02 44 14 32
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dLetlstso dzj dzgdv dBdesedr Isdftse GBtstekzHtso Odzdw, Of f OO
tlsd dLH]jddY Bsckls Ctds0Skdutedl' dif o sH&sHEdRE] B
Cdfmdztslsr, BByjdzr OctejMmMmMdeodeyr d o7 LM o908l CtstetetsL ¥ f

COCMmyjtddsj dels Oclz! dzr | BjlssHT jBléls fsdLosH
dMmfrsOdzd?2, Colststerj B'o0¢ls HBescddd J &Okjed
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MisOlsd Mis dREHi? M or MsCddad Csi1 ¥Wdydi dzsOoOdsd Ctstetej

IMmi yohj wHdy fsdMEO ddWstedzOydd dMmfsd Ly Is
Bsy dets f sHBJOIs! B stsH T dmyr sOded 2, By ssHdSd df
B, HOdd j t {§tcddaddoh tfotstsdCapd ¢iswymhtsd [ :
JHAZOCts fted dMftsd LseoOddd fesMmisj2hdan dzj2tesMmjlsy
dzj f sdzd 3Odedw L Of tetsftse, cdzgj 2RtesMilsior n 6 Odzdzs yd dzOy«
dzi Mstslse jlsflsolzs h j2 ftoj Hd3d Isdats? tsB dz®Misdf 4 rEfnC @,j L
CtsdeS te j3s7 S d [

1 Of tetsfy dzO MCtstetsfls! ttOMmlse tstej dzgdv MlsOdzd BOS d
Cdmdztslsr fted Isj s jteOlskztej 50 Awu-Bis®HOBxGPHNYO digjiPag ts
Genie, DeepSeek d Mistral. [lsojlsr ftcdo J ) dz'} tedf® jted figold” v dgefi 2 to &
L 2Oy jfpgdwtcsmisd CtstetesL dd MIsOdzd fted L OHOdzdz 7 Efpdzse

[lns onpeaeneHna CKOPOCTM KOPPO3WK CTan B Cpeae cepHoi kncnoTbl (H.S0.)
HEOBXOANMO YUNTLIBATE MHOXKECTEO DaKTOPOE, TAKUX Kak COCTaB CTaNu,

TeMnepaTypa, KOHLIEHTPaUWA KMCAOTb W YC/IOBUSA SKCMepUMeHTa.

0OAaHaKo CKOpOCTh KOPPO3WMK CTaik B KMCAOTaX MOXET BapbUpOBaThcA B
3ABUCHMOCTH OT Pa3NNUHBIX YCNOBUIA W KOHKPETHBIX MEXAHWK KOPPOSHM.
O6biuHo ans cranu UC (Hanpumep, Cr3) B 0,1 H pacTBope cepHOii KMcnoTsl
npw Temnepatype 50°C MOXHO 0XunAaTh CPEHIOI CKOPOCTh KOPPO34M B

AWanasoHe 0T HECKONbKMX MWUIMMETPOB B rof A0 1-2 MWAIMMETPOB B MecsLL.

[ins nonyuenns Gosiee TOUHBIX SHAUEHWIA UaCTO MPOBOASTCS CIeLMaNbHbIe
MCNBITaHWs, Tak Kak CKOPOCTb KOPPO3UM MOXET M3MEHSTLCA B 3aBUCMMOCTM OT
COCTOAHWA CM/IaBa, HAANUWA 3aTPASHAILLIMX BEUIECTE, 8 TAKoKe APYTX

HaKTOpOE.

PexomeHyeTcs 06paTUTbes K HayuHbIM NybAvKaLvam nan

CreUmanM3MpOBaHHbIM CIPABOYHBIM MaTEpManam ro Kopposvn AnA

noyueHns Gonee TOUHOH MHGOPMALMM W AKTYaNLHLIX AAHHBIX OTHOCUTENEHO

CKOPOCTW KOPPO3WN CTanu B JAHHOM PacTBOpe.

t d m.J Isla. pdepSeek
326



B npegocTaBNeHHOM UCTOYHHUKE HET TOYHbIX YACNEeHHbIX 3HAYEHUI CKOpOCTH
pacTeoperus ctanu C13 8 0,1 N pacTBOpe cepHOM KMCnoTol npu 50°C.
OpHako ecTb 06las MHPOPMaLWMA 0 XapaKTepe npouecca:

1. CKOPOCTb KOPPO3MK YBENMYNBAETCS C NOBbILIEHNEM TemMnepaTypbl

2. Mpw koHLeHTpawmmn H2S04 okono 50-60% cKopocTb KOpPo3uKn
[[OCTUraeT MakCUMasbHbIX 3Ha4eHui

3. Mpw koHUeHTpaummn 70% CKOPOCTb KOPPO3UU CHUXKAETCSH A0 MUHUMYMA

N8 Nony4EHWA TOYHOTO 3Ha4EHMA CKOPOCTU PACTBOPEHMA NPW YKa3aHHbIX
ycnosusx (0,1 N, 50°C) HeobxoaMMo NpoBecTy Npsambie 3KCNEPUMEHTansHble
N3MEpeHUs], Tak Kak B UCTOYHUKE NPUBEAEHDI TOMbKO 00Lve
23aKOHOMEPHOCTH Npouecca B Go/ee WMPOKOM AVana3oHe KOHLLEHTpauui (5-
90%) u Temnepatyp (25, 40, 60, 80°C).

tdf.fs2.jls ¢ ddm'
a

K coxaneHmio, f He CMOT KaiT 1 TOUHOE 3HAUeHMe CKOPOCTH pacTeopeHus cTanm CT3 &
0,1 N pacTBope cepHon kucnoTbl npw 50 rpapycax Llenbcns. OpHako, s Mory
NPeANoXKUTD Criefytollee:

CKOpOCTb KOPPO3WK CTan B pacTBOPe CEPHOW KMCNOTb! YBENMYMBAETCA C
nNoBbIWEHWeM TeMNepaTypbl. HanpuMep, Npy TeMnepaTtypax 25, 60 1 80 °C ckopocTb

o KOPPO3WK cocTaenseT 17,2, 117 1 366 r/(M*y4) coOTBeTCTBEHHO . B )
,
Sources X
1 @ monographies.ru 2

HayuHan a3neKTpoHHan 6MGNUOTEKA

B ¢oHoBOM pacTBOpE CEpHOM KUCNOThI C
NOBLILIEHMEM TEMNERATYPLI CKOPOCTh
KOPPO3MM CHCTEMATUYECKU BO3PACTAET 1
cocTasnset 17,2; 117 u 366 rj(M274) npu
25,601 80°C

t .  s®.Mistral

liZ2tsfifistal e o jlsj ESOLOEO dfMistyda)l* ¢kt k01

ddaW qazéEL § jso. [ g, 1dzdj v P Isdzse s HJ2Mlsadw OL
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Ry Odedd, f5dmMS fesojHjd 5 GEHMSBW L Yds2 dzOk Y
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CKOpOCTE KOPPO3MK CTanW B arpeccMBHOI cpele, Takoi kak 0,1 H pacTBopa
CEPH(!ﬁ KWUCAOThI, MOXET 3aBUCETH OT pAAa (‘JEKTOPDB: TeMNepPaTypbl, CTENEHK
3arpA3HEHHOCT PacTBOpPa, HANWUMSA 3aLUTHLIX NOKPLITUA Ha NOBEPXHOCTH

CTann v ipYrvx ycnoBuii.

Ana cranm C13 (yrmepoaHas cTanb) CKOPOCTL KOppo3uK MoxeT konebatbes, Ho
B cpeasem npu 50 °C B 0,1 N pacteope H2S04 3Ta CKOpPOCTb MOXET COCTaBAATh
OT HECKO/ILKWX MUKPOH B FO/l 10 HECKONbKWX IECATKOB MUKPOH B OA.

HEI'IpHMEp, HEKOTOPbI€ UCTOYUHWKM YKa3blBatOT, YTO CKOPOCTb KOpPO3UK

YINEPOAHOM CTanu B TAKMX YCNOBMAX MOXET A0CTUIaTh 2-15 Mr/(m>u).

OpHako ans noayueHUA TOUHbIX 3HAUEHWA MOXHO ijpaTMThCﬂ K
CNeuMan3npoBaHHLIM IMTEPATYPHLIM MCTOUHUKAM WK SKCTIEPUMEHTaAbHbIM
AaHHbIM, TaK KaK MHOXECTBEO (paKTOPOB MOXET CyLIeCTBeHHO BapbMpoBaTh
pesyneTathl. JIONOAHUTENBHO ANS GoJiee TOUHOTO U3MEPEHUA CKOPOCTU
KOPPO3u#M CIEAyeT MNPOBOAWTL IKCNEPUMEHTANLHLIE MCCAEA0BAHMA B YCIOBUAX,

MaKCUMaNBHBIMW MPUBMKEHHBIMU K peaibHbiM YCIOBUAM SKCTUTyaTaLym

@ Cxopocts xopposux cram Cr3 5 0,1 N pacTsope ceprofi kuetots: np 50 rpaiyeax

Tleascus ofermo cocrasmaet oxomo 0,2-0,5 Mnr/ro, B 3ABHCHMOCTH OT KOHKPETHEIS
yC1oRmi. OFHAKO, AT IOy EHHA TOHOTO JHAMEHHA Ty e OBPATHTBCA K
crenEHIeCKHM SKCIePHMEHTATLHEM JAHEEIM, TAK KAK PasTHIHEE (aKTOphl, TakHe Kak
COCTOAHHE MOECPXHOCTH, HATHIHE 3arpAIHAOMINX BEINECTE, H XapaKTepHCTHKH CaMoH
CTAIH, MOTYT CYIIECTBEHHO TIOBTHATS HA CKOPOCTHEO KOPPOSHHL

Ecm Bau TpedyeTea doee aeTaTEHAL HHD EBI MO&KETE ITBCA C

HEYIHEIME CTATBAMH HIH OTIETAMH IO KOPP , E KOTOPBIX TTp: L THCE:

HCCIeJ0EAHAY, KACAIOMHECS JAHHOIO BONPOCa.
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