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U3BECTHUY
TOMCKOI'O OPAEHA TPYIOBOTO KPACHOTO 3HAMEHHM
MOJIMTEXHHYECKOIO MHCTUTYTA um. C. M. KMPOBA

Tom 148 1967

OYUCTKA CTOUYHBIX BOL OT $EHOJIOB UTATCKUM BYPbIM
YIIEM U KOKCOM U3 HETO

K. K. CTPAMKOBCKAH : y

(IpexcTasnesa HayYHO-METOJHYECKHM CEMHHAPOM XHMHKO-TEXHOJOTHYECKOro (aKyJbTera)

OCHOBEBIMH Bpe[HbIMH IIPHMECSMH B CTOUHBIX BOAAX, 06pasyolAXcA
npH TEPMHYECKOiN mepepaGoTKe TBePJAbIX TOMMIMB, ABJSIOTCSA cMOJa H (eHo-
abl. COpoc Takux BOA B BOAOEMbl OOLIEro MOJib30BAHUSI HAHOCHT 00JbHIOH
yulep6 HapoAHOMY XO3AHCTBY. :

B Hacroswee BpeMs [Jsl OYHCTKH CTOUYHBIX BOJ NpeoXKeHo GoJblloe
KOJHMYeCTBO METOJOB, ONHCAHHBLIX B MHOTOYHCJIeHHOft JuTepatype. OnHako
MHOTHEe MeTOJbl He JHIIeHb CYliecTBeHHbIX HeaocraTkos. Hanpumep, cambifl
pacnpocTpaneHHblii 1 HauGosee 3PPeKTUBHLIH MeTOL 00e3BpexxuBaHus ¢e-
HOJMbHBEIX BOA 3KCTPakKuHel OyTH/AleraToM He AaeT HeOOXOAUMYIO CTelleHb -
ounctkd. Ocrarounas KOHIeHTpauus ¢eHosoB B 3aBHCHMOCTH OT COCTaBa
N0JACMOJbHBIX BOA 06buHO KoseGuercs or 0,4 1o 3 r/n [1}. Jloouncrka
TAKHX BOJ OOBIUHO OCYLIECTBJAETCS OMOXHMHYECKMM METOAOM, MNpPH .3TOM
B cjyyae IpHMeHeHHs GHOJIOrMyeckux (UJIbTPOB HAYaJbHAA KOHLUEHTPALHs
deHonoB He moaxHa npesbiwate 100 mr/m, a maa asporedkos 500 Mr/i.
"B npou3BOACTBEHHELIX YCJOBHsAX pasGaBienne (eHONbHBIX BOA A0 HeoOXonu-
MBIX KOHIEHTpALMil CBsI3aHA C JONOCJHHTEJNbHBIMH KaNHTAJOBJAOKEHUAMU
M He BCerja SBJSETCS palMOHAJbHOH. ,

BhicOKYiO cTeneHb OYMCTKH CTOUHBIX BOJ MOXKHO JOCTHTHYTb NMPHMEHE- -
HHEM aAcOpPOLHOHHBIX BEIIECTB, HampPHMEp, aKTUBHPOBAHHOrO YIJs, CHJIH-
KareJsl, OPraHHYECKMX HOHOOOMEHHBIX CMOJ H JDYIHX JA€WEBbIX COpGeH-
toB [2]. /

Tt OUMCTKH HAJACMOJbLHOH BOABI OT (PEHOJIOB MBI HCNOJIB30BANN OYpbIl
yrojb MTaTCKOTO MecTOpOK/AEHHst H KOKC M3 3TOrO YIVIf, MONYUeHHbIH npH
Temmepatype 850°C. XapakTepucrika STHX copOGeHToB MpHBEAEHA B Tabu. 1.
VCTILITHIBAMHCH OHH B DAa3jHUHOM H3Meabuenud or kKaacca 0—0.25 1o
1—10 mm. CooTHowlenne copbenTa x Bome mnpumensiocs 1:5, 1:10
u 1:16. Bpema koHutakra ¢ Bojofi H3MeHanoch oT 3 A0 30 MHH. O6ecdeno-
JIMBAHHe MPOBOJAMIOCH IyTeM B30aiTbIBaHMS BOABI C YIJIEM B KoJ0ouke H,
KPOMe TOro, B HEKOTOPBIX OMbITAaX A/ KOHTAKTHPOBaHHs BOJBL € copBGeHTOM
npuMeHsIach JadopaTtopHas (IOTAUMOHHAS MalUHA. .

Conepxaune QeHONOB B CTOUHBIX BOAAX OCYUIECTB/AANOCH METOAOM 6po-
mupoBanus [3]. :

Jlns ouucTkH ObLia B3siTa BOAa, MOJYYEHHasi HAMH B MPOLECCe TEPMHU-
4EeCKONO Pa3JoXKeHHs MTAaTCKOro Gyporo yris Ha YCTAHOBKE, ONHCaHHOH pa-
‘nee [4]. Ananua 3THX 06pPa3UOB BOAbI MpUBejeH B Tabm. 2.,
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OnbiTel OUUCTKHY BOABL O4eHb Meakoil dpakuued (koke 0—0,45 MM) no-
kasanau (puc. 1), uto BbicoXas crenedb ouncTky 88% mnpu HavaAbHOH KOH-
uHeHTpaund ¢eHosa B Bode 2,63 r/m OblJIa LOCTUTCHYTA NIPH COOTHOLIEHHH
copBenr Boxa 1:5 u BpemeHu koHrakruposanusa 10 mun. Ho B 3tux ycno-
BHSX AOJIAKHO PAacXOA0OBATbCH OueHb GOJLILOE KOJHYECTBO Koxca (Ha Kax-
Jble N51Th TOHH BOJALI OLHA TOHHA KOKCA) M BLIAGJACHHE TOHKOH (parKUHH
copbeHTa W3 BOJAL OUEHb 3aTPYAHHTENBLHO.

Ta6auna 1

XapaxTepucTuka coplenra .

CoaepiaHus Ha ropouyno

he Copbennt we | A | VE - marcy, %

TLLIIL.
, cF H N‘|s.‘|ur

Wratcknit Oypuii yroas | 10,30 7,29144,74(70,78| 5,03 | 0,79 { 0,42 | 22,98

Koxc u3 nrarckoro 6ypo-
ro yrasa . . . ... .| 0,63/12,95| 4,13]|94,30| 1,56 0,85 | 0,27 | 3,02

[S+]

Ounctka BoAbE copOeHTaMu pPas3JUuHONH KPYNHOCTH NPOBOAMIACH IIPU
cootTHoweHn Kokc: Boda 1:10. Ilonyuennoie pesysnbTaThl M306paKeHBl Ha
pHc. 2. C yBesnveHHeM KPYHHOCTH cOpOeHTa CTelleHb OYHCTKH OYeHb CHJIBHO

YMEHbIINWJ1AaCh. Onnako KpyI-

Hble KJjacchl 3a Bpemsa 10 mMunyr
norJouanu 6oapllioe KOJHYEeCT-
BO (eHoJioB. [Ipu 3TOM 10 OKOH-
YaHNH MepeMeIlUBaHUuA OHH Obl- 9 - 032
CTPO OTHEJSIOTCS] OT BOLBI H MO- R \
FYT ObITb yAaJeHbi. gw 065 3
S
S 70 x
Ta6banuna 2 § 098 a‘
X
XapakTepHCTHKA HAACMOAbHOH BOJAB ) 60 \ 131 g“’
% 38
Codepikatine Ppedonds rln o 0 a 166 89
Cogenkanne S \' S8
00mero | cymap- Hate- 40 & ©
: 197 8
aMMpaxa Hpix | TETYHIHX Tyunx g
. S
0,90 3,80 2,06 1,74 263
3,90 3.60 | 2,48 | 1,12 Comny K18
: wienye
4,60 263 | 2,00 |0.,63 coetenma x bode
3,80 3,54 2,30 1,04 Puc. 1

BoJsblunyww COpOUHOHHYIO CHOCOOHOCTE K (PEHOIAM IOKa3blBaeT BHICY-
WIeHHBIH 10 BO3AYIUHOCYXOTO COCTOSIHHS HCXOAHBLIH Oypblil yrosb, KOTOPBIH
B OAMHAKOBBIX YCJAOBUAX C KOKCOM, IMOIJOLAeT (DEHOJOB MEHbIIE TOJAbKO
‘Ha 9—10%.

Jlaunbie puc. 3. yKas3biBaloT,  uto (eHOABl COPOUPYIOTCA KOKCOM Men-
JeHHo. [/ JOCTUXKEeHHs1 BbICOKOH CTeNeHH OYUCTKH HEeOOXOoAHMO 00ecneuHTh

COOTBETCTBYIOLLee BpeMs.

s onpeneneHdss eMKOCTH KOKca no (eHOJy OfHA M Ta KE HaBecka
HCIOIb30BaNaCh JAJA OYHCTKH CBEXKeH MOPHHH BOABI HECKOJbKO pa3. Koke
B cooTHOoweHHH ¢ Bopoit 1 : 100 mocne necATHMHHYTHOTO B3OaJTHIBAHHS OT-
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$HUABLTPOBBIBaJACA OT MpPeAbIAYIUeil HOPUHH BOABI H MOKPbIM B30ajiThiBajics

* € HOBOI BOAO{ B TOM Xe cOOTHolleHHH. [Toc/le MATHKPATHOrO KORTAKTA NATH.
- TpaMMOB Kokca, KpynHoctbio 0,25—0,5 mm, norsoraan 0,66 r ¢denona, ure
COCTaBHJIO €MKOCTb JaHHOro copbenra no genoay 13%.
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BO3MOKHOCTH [IOCTHXKeHusi Haubonaee

MUH.

NONHOMK

OYHUCTKH HAJACMOJBHO# BOABI OT (bEHOJMOB OJHY H TY XK€ NOPLUUI0 BOALI me-
pememtBaiau no 10 MUHYT TPH pa3a co cBe:kell mopuHed copOeHTa B COOT-

HoweHuH 1:

10. Pesyabrarhl npuBemeHs B Tali. 3.
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1

DTH 3KCNepHMeHTa/ibHble JaHHBIE [OKAa3biBAalOT, YTO HAACMOJAbHAS BOAZ
€ HayaJbHOH KOHLeHTpauHeill c¢enona 3,54 r/a npu TPEXKPATHOM KOHTAKTe
¢ MEJKHM KOKCOM MOXeT ObiThb OUHINEHA M0 OCTAaTOYHOTO CO/AepxKaHua ¢e-
Ho08 30—40 Mr/a. Boicokas cTenenb OYUCTKU Obljia AOCTHUTHYTA TaKXe npn
npUMeHEeHHH MeJKHX KJacCoB CYXoro -O6yporo yras.

Ta6anma 3

Pe3yabTaThl OUHCTKH HAJCMOJLHON BOAM OT (JEHOJOE

, Cojepxanue qf)eHo.na 1+ cop-
XapaxTepucTHKA Mopuns B BOLE 2/ Cyvapnbiii | Genta no-
copbenra copbenTa 1 Hocie % OUUCTKH (Il‘).)’é(:il(l).l;;%Tz
OYHCTKH OUYHCTKH
Vroap 0—0,25 repnas 3,54 1.38 61,0 0.024
. . BrOpas 1,38 0,58 83.7 0.008
” : TPeTbs 0.58 0,29 92,0 0,003
¥rons 0,25—0.5 nepeas 3.54 1,56 56,0 0.020
. BTOpas 1,56 0,97 72.7 0,006
. T)EThA 0,97 0,56 84.2 0,004
Yroas 0,51 nepsas 3,54 2,45 30,8 0,010
. BTOpag 2,45 1,69 52,4 0,027
» TPeTh 1,69 0,99 72,0 0,001
Kokc 0,25—0,5 nepsas 3,54 1,21 51,6 0,018
» BTOpas 1,71 0,35 90,1 0,014
\ TpeTbLA 0,35 0,04 99,0 0,003

TexHOMOrMUeCKH TIPOLECC OUMCTKH CTOYHBIX BOA YKA3aHHBIMM cOpOEn-
TaMH MOKeT ObITb OCYLIECTBJAEH B OGOPYILOBaHHH, NPUMEHSEMOM npu (Jo-
Tanuu yras. [I9THMUHYTHOE KOHTaKTHPOBaHHe YIJia ¢ BOAOH B Jlaboparop-
HOA JoTomallHHe, B KOTOPYW MO0JaBajcAd BO3AYX, MO3BOJHJIO OUYHCTHTL
HAACMOJbLHYIO BOAY MEJKHM KijaccoM yras Ha 77% npu COOTHOLIEHHH COp-
6ent:eoaa | :10. :

Takum 06pa3oM, NPHMEHEHHe CYIIECTBYIOUIEro CTaHAApTHOro 06opy-
aosauust (pAOTOMAWIWH W OTCTOHHHKOB) MO3BOJIMT OYHINATb CTOYHbLIE BOMbl
JeleBbM cOPOEHTOM HENPEephIBHBIM H BHICOKONPOH3BOIUTENbHBIM CIOCOGOM.
KpoMme Toro, meroa (OTAlUHH, NPHMEHEHHbIi HA CJAAHLUEXHMHYECKOM KOM-
ounate B Koxtaa-fpse, no3podui 3PHEKTHBHO YAAJAATb HAXOAALLYIOCH
B CTOYHBIX BoAax cMmodJy [5].

[To-BuAKHMOMY, npAMeHeHHe GYPOro yris M KOKCa MOXKET ObiTb 3KOHO-
MHAYECKH 1(eJeco00pas3Ho [N OUHCTKH CTOYHBIX BOJ C Majoil KOHlUeHTpaumuei
deHona, T. e. AA HX A00UHCTKH. B 3toM cayuae oTpabOTaHHLI Yro/ib MO-
KeT OblTh HCHOAb30BAH KAaK TOMIUBO.

Brioan

1. TIposenenHble ONLITH [OKa3aJd, YTO OypEIA yrojb Hrartckoro Me-
CTOPOKIEHHSI M KOKC H3 Hero 006/]ajal0T BBICOKOM cOpOUUOHHONI CcOcOGHO-
CTbIO H MOTYT GbiTb NPHMEHEHBI A1 OYUCTKH (JEHOJbHBIX BOA.

' 2. Koxc kpynzoctbio 0,25—0,5 mm noromaer denonos 13% mo secy.
[Ipumenenue Takoro cOpGEHTAa B COOTHOLUCHHH 1 : 10 no3BOIUNAO OUHCTHTD
HaACMOJbHYI0 BoAy mupoausa Mratckoro Gyporo yris L0 OCTATOYHOrO CO-
Aepxanus geronos 30—40 mr/a.
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