2. PemieHue akTyalbHBIX HAayYHO-HCCIICAOBATENLCKUX 3a]ay; aJarnTallys, JOKaIu3aluus mpo-
eKTHBIX PELICHUI ISl pEerMOHANbHBIX MPEANPUATHI (B TOM 4YHCle B BUAE Pa3pabOTOK TUIIOBBIX
CTaHJAPTOB MPEANPHUATHH, OTPACIEBBIX CTAHIAPTOB; MOJATOTOBKA K CEPTU(UKALMYU PEIICHU; IO~
TFOTOBKA U MOJIEPKKAa 0O0BEKTOB MHTEIJIEKTYalbHOM COOCTBEHHOCTH; pa3paboTKa y4eOHBIX MOCO-
Owii, ClipaBOYHBIX PYKOBOJICTB, JIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB).

3. B03MOXXHOCTb HCIOIb30BAHUSI TEXHUYECKON, HAYUHO-HCCIIEIOBATENILCKON U METOJO0JIOTH-
4yecKoil 0a3bl B 00pa30BaTEIbHOM U HCCIIEI0BATENBCKHUX MPOLIECCaXx.
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YK 628.3

OBOCHOBAHUE BbIBOPA PEATEHTOB JIISI OUMCTKHM CTOYHBIX BOJ]
LEJITIOJIO3HO-BYMAKHOT'O ITPOU3BOJICTBA OT JIMTHUH-
U CEPOCOJIEPKAIIAX COEJUHEHUI

Muxaiizioa A.M.", I'mymankoBa n.c!
l®orE0y BO «IlepMcKUI HAUMOHAJIBHBIN HCCIEA0BATENbCKUM
MOJIMTEXHUYECKUIl yHUBepcuTeT», I. Illepmb

Knrwouesvie cnoea: yenntonosno-0ymariCHas npomMblulIeHHOCMb, CIMOYHAS 8004, cepocodep-
JHcawjue coeOUHeHUsl, ONMUMATbHASL 003a peazeHma.

Annomayun. B cmamve npedcmagnenvl pe3yivmamul UCCIe008aHULL PeaceHMHOU OYUCKU
CMOYHBIX 800 YELTI0I03HO-0YMANCHO20 Npou3soocmea. Hccnedosano enusnue nepekucu 6000pood,
cynvpama scenesa (1) u xnopuoa sncenesa (Ill) nHa oyucmxy cmounvix 800, onpeodeieHvbl ONMUMATb-
Hble YCI08Usl Npogedenus npoyecca ouucmku. Ha ocnosanuu sKcnepumeHmanbHbix OaHHbIX YCMa-
HOBJIeHO, 4mo Haubonee IPPeKmusHo oUUCmKa CMOYHbBIX 600 OM TUSHOCYIbHOHAMOS, NpomeKaem
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8 NPUCYMCMBUU KOA2YIAHMA — JHCENe3Hblll KYNOPOC U KamuoHHo2o @gaoxyranma — Ilpaecmon u
aHuoHHoz2o prokyrauma — Pyc®nok.

JUSTIFICATION OF THE SELECTION OF REAGENTS FOR THE PURIFICATION OF
WASTE WATER OF THE PULP AND PAPER PRODUCTION FROM LIGNIN AND SUL-
FURIZING COMPOUNDS

Mikhaylova A.M.}, Glushankova 1.8.
'Perm National Research Polytechnic University, Perm

Key words: pulp and paper industry, waste water, sulfur-containing compounds, optimal dose
of reagent.

Abstract. The article presents the results of studies of the reagent treatment of wastewater
pulp and paper production. The effect of hydrogen peroxide, iron (I1) sulfate and iron (111) chloride
on wastewater treatment was investigated, and the optimal conditions for the treatment process
were determined. On the basis of experimental data, it was found that wastewater treatment from
lignosulfonates, suspended solids is most effective; color reduction occurs in the presence of a co-
agulant — iron sulphate and cationic flocculant — Praestol, and an anionic flocculant — RusFlock.

[{enmono3H0-0yMaxkHasi IPOMBIIIJIEHHOCTD - OJ[HA U3 BEAYIIUX OTPaciel JIECHOTO KOMILIEK-
ca. [Ins mpousBojacTBa OyMakHON MPOAYKLIHMH TpeOyeTcs 0oJbIoe KoMuuecTBo Boabl. Hampumep,
pacxoj BoAbl Ha BBIPAOOTKY OAHON TOHHBI OyMaru, BKJIO4asi IPOU3BOJICTBO MOJypadbpuKaToB, co-
crasster 100-1500 m°. Ha MPEeANPUATHIX PYHKIIMOHUPYIOT HECKOJIBKO MOIpa3/iesieHnH, crenudu-
Ka KOTOPBIX OOYyCNaBIIMBAE€T KAaU€CTBEHHBIM M KOJMYECTBEHHBIM COCTaB OOPa3yIOIIMXCS CTOUYHBIX
BoJ [1]. TTo BO3AEHCTBHIO HA OKPYKAIOIILYIO CPEAy dTa OTpacib OCTAETCs OAHOM M3 MPOOIEMHBIX
10 BEJIMYHMHE TOKCHYHBIX BBIOPOCOB B atMochepy u cOpocoB B Boay. Hamboimee skomoruvecku
OMACHBIMH OOBEKTaMH Ha ILIEJUTIOJIO3HO-OYMaKHBIX MPEINPHUITHIX SBISIOTCS MPOM3BOJACTBA IIE-
JI0JI03bl U TOJYLEIUII0NI03bl. B pesynbrare TepM0ooOpabOTKH JPEeBECHHBI BAPOUYHBIMH PacTBOPaMU
(cynbdatnble U OucynabhaTHbIC) U OTACTICHHS IEJUTI0I03bl OT JIUTHUHA 00pa3yroTCs IMIeNOKa, a TakK-
’K€ TIPOMBIBHBIE CTOYHBIE BOJBI, COAEPIKAIME JTUTHOCYIb(OHATHI, CyIb(PUTHI, CyIb(aThl, CEPOBO-
JIOPOJT U MepKanTaHbl [2], mepepaboTka KOTOPBIX SBJISETCS CIOKHON YKOJOTUIECKOW U TEXHOJIOTH-
yeckoil mpobaemoii. Ha GonpIIMHCTBE NpeAnpUsTUI OTPACIId CTOUHBIE BOJIbI MOABEPratOTCs MeXa-
HHYECKON M OMOJIOTMYECKOM OYMCTKE Ha OOIIE3aBOACKUX OYHUCTHBIX coopyxeHusx [1]. B cesas3u ¢
BBICOKHMM COJIEp’)KaHUEM B HUX OMOPE3WCTEHTHBIX JTUTHOCYIH(OHOBBIX KHCIOT M JIMTHOCYJIb(OHA-
TOB He 0OecreynBaeTcsi TpedyeMoe KaueCTBO OUHILEHHOM BOIBI.

Tax>xe Ha TEPPUTOPHUH TPEINPUATUNA U B 30HE UX BO3JIEUCTBHS MEPHUOINUYECKH HUKCUPYIOTCS
BBIOPOCHI JYPHOIIaXHYIINX COSAMHEHU (CEpOBOJOPO/I, MEPKANTaHbl), YTO CO3JaeT HEOIArONmpHsIT-
HYIO 9KOJIOTHYECKYIO U COIMaIbHYIO cuTyaluio [3]. ICTOUHHKOM 3MHCCHIT TypHOMAXHYIIHUX CepPO-
COJICPKAIUX COCIAUHEHHI SIBJISIOTCS MPOU3BOJACTBEHHBIE CTOYHBIC BOJBI [4], KOTOpBIE TOAAOTCS
Ha Ouonoruudeckue ounctHele coopyxeHus (BOC) orkpertoro tuna. Okcruryatanus bOC takxke
COTPOBOXKAAETCS MEPUOINIESCKUMH BEIOPOCAMH TyPHOMIAXHYIIUX BEIIECTB.

[lenpro paboOTHI SABISIACH pa3padOTKa CIIOCOOOB CHIKEHHSI BEIOPOCOB CEPOCOEPKAIINX CO-
eMHEHUN Ha TEXHOJIOTMYECKUX IJIOMAJKaX B Pe3y/bTaTe OYMCTKU CTOYHBIX BOJl PEarcHTHBIMU
MeTOJaMH. AHaJIM3 Hay4HO-TEXHUYECKOW MH(POpPMAIIK MTO3BOJIUI 000CHOBATH BHIOOP CIIEAYIOIINX
pEeareHToB ISl UCCIIEI0BAHMUS:

- JUI ONIEpaTUBHOIO YCTPaHEHMsI 3allaxOB CEpPOBOAOPOa (IpU 3alMOBBIX BbIOpOcax) BeIOpaH
CUJIbHBIN OKUCIIUTENb - IEPEKUCh Bojopoa. [Iponecc okuciaeHus cyinbpuT-, Cylb(pua-uoHoB mnepe-
KHCBIO BOJIOPOa MOXKET OBITh OMUCAH CIIEAYIOIUMH PEAKITUSIMU:

H,SO5; + H,0, =H,SO,4 + H,0, H,S + H,0, =S + 4H,0, H,S+ 4H,0, =H,SO,4 + 4H,0,

HS + H'+ H0,=S+2H,0, HS" + H"+ 4H,0,=H,SO;, + 4H,0;

- I7IS1 CHYDKEGHUS COJIepIKaHMsI CYTb(UA-HOHOB M CEPOBOIOPOTHOMN KUCIOTHI B OOIIEM IMTOTOKE
CTOYHBIX BOJ BBIOpaHbI cyibdar kenesa (I1), cynbdar xenesa (1) u xmopuz sxenesa (1), T.x. onn
CIIOCOOHBI 00Pa30BBIBATH TPYAHOPACTBOPUMBIE COSTUHEHHS C CYyIb(U HOHAMU
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HS + Fe*'= FeS + H', 2HS +Fe®*'=FeS+S+H", 3HS "+ 2Fe**=Fe,S3+3H".

Coun xene3a 00J1aal0T TaKXKe BBICOKOH KOary sIIIMOHHON CIIocOOHOCThIO[3].

- JUIS. TIOBBIIICHUS CKOPOCTH OCAXJICHHUS XJIOMIKOB KoaryisHTa [5] B paboTe MCHOIb30BAIH
POMBIIIICHHBIE (DIOKYISHTHI Mapok [Ipaecton u Pycdiok .

B 3aBucMMOCTH OT TIPHPOJIBI HOHOTEHHBIX TPYII BCE OpraHWYecKue (PIOKYISHTHI IESIT Ha
YeThIpe TUIA: KATHOHHBIC, aHUOHHBIC, HEMOHHBIC M aM(oTepHble. KaTHOHHBIE OpraHnveckue ¢iio-
KYJISIHTBI TP PAacCTBOPEHUH B BOJIC JUCCOIMHPYIOT Ha IMOJOXHUTEIBLHO 3apsHKEHHBIA MaKPOUOH U
HU3KOMOJICKYJISIPHBIC aHHOHBI, TO €CTh IPHOOPETAIOT B BOJIE TIOJIOKUTEIBHBIN 3apsiI.

AHUOHHBIE (DIIOKYISHTHI IPH PACTBOPCHHUH B BOJE TUCCOLUUPYIOT HA OTPUIATEIBHO 3apsi-
YKCHHBI MaKpOHMOH U TIOJIOXKUTEIBHO 3apsHKCHHBIC HU3KOMOJICKYIISIPHBIC KaTHOHBL. B 3aBrcHMOCTH
OT KOJMYECTBA MOHOTCHHBIX TPYIIT U UX MPHUPOJbI KATHOHHBIC U AaHHOHHBIC ()IOKYIISIHTBI JACTISTCS
Ha CWJIBHO-, CpellHe- U c1a000CHOBHBIC. HeMOHHBIE (IOKYISHTHI HE MMEIOT HOHOTCHHBIX TPYIIT U
pPacTBOPSIIOTCS B BOJIC 32 CUET 0Opa30BaHUs BOAOPOIHBIX U JIPYrMX HEMOHHBIX CBs3eil. AMdotep-
HbIe (JIOKYJISIHTBI COJIEP)KAT KATHOHHBIC U aHUOHHBIC TPYIIIBI, T.€. COUYETAIOT B ceOe CBOMCTBA Ka-
THOHHBIX M aHMOHHBIX (DIIOKYISIHTOB [6].

Bbi0op peareHTOB MPOBOJIMIM Ha OCHOBE aHAlM3a Pe3yJbTaTOB MPOOHOTO KOAryJIHMPOBAHUS
BOJIBI. [Ipy ipoBeICHUH YKCIIEPUMEHTOB UCTIOIB30BAIH CIICAYIOIINE PACTBOPHI PEarcHTOB:

- cynbdar xenesa (I11) - pactBop ¢ koHmeHtpanuei 10 1/ M0 OCHOBHOMY KOMITOHEHTY —
Fe(lll). PactBop xoarymsiaTa conepkuT 3,57% ocHOBHOTO BetecTBa B nepecuete Ha Fey(SOy)3 vimu
1% 1o Fe (111);

- cynb(ar xenesa (1) — xene3Hslit Kyrmopoc - pacTBop ¢ KoHieHTpanuei 10 /1 1o 0CHOBHO-
my kommoneHty — Fe(ll). PactBop koarynsHTa coaepxuT 5 % OCHOBHOTO BEIECTBA B MEpPeCUETe Ha
toBapHbiii poaykT (TIT) - FeSO4-7H,0 mmu 1% o Fe (11);

- xsopu sxenesa (I11) - pabouwnii pacTBop KoarysstHTa ¢ KOHIEHTpanuei 10 /am’ MIPUTOTOB-
neH u3 40% pactBopa xyiopua xene3a pazdoasieHuem 1:10.

Hccnedosanue 803MONCHOCMU UCHONL30GAHUL NEPEKUCU 8000pP00A OJisi ONEPAMUBHO20 YCHI-
PAaHeHUs 3anaxos

B ucnbrtanusix ucnons3oBaiu 38% pacTBOpHI epekucu Bogopoaa. [1o ypaBHEHUSIM BO3MOXK-
HBIX PEaKIUH OKUCIICHHS CYIb(PUT- U CYIb(HUI-HOHOB IMEPEKUCHI0 BOJIOPO/IA OIpEIeICHa TEOPETH-
4Yeckasl 1103 Pearenta, Kotopas cocrasuia 147,9 mr/mm’.

Pe3ynbTaThl MCHBITAHUNA TIO ONPEACTICHUIO ONTUMAIILHON JT03BI TIEPOKCHAA BOJOPOIA TIPE/-
craBlieHbl B Ta0mune. 1.

Tab6muma 1
Pesynbratel uccnenoBanuii ontuMaabHOU 10361 HoO2 151 OYMCTKH CTOUHBIX BOJ
OT CepoCoIepKAIINX COSTMHEHNH TIETUTIOJI03HO-0yMaKHOTO TIPOU3BOJICTBA

Ne V1po6bl V pab. Jlosa 3anax cepo- Obmee co- hpex-
. JepKaHue TUBHOCTH
npo- CTO‘IHOI/I3 paCTBopa3 H202,3 BOJIOPO-/1a, HS S2 H,S OUHCTKE
OBl Boabl, cM~ | HoO», cMm MI/IM Oamn . /21M3 %
1 100 0 0 0 27,2 -
2 100 0,20 173,2 OTC. 6,4 76,4
3 100 0,40 346,4 OTC. 3,84 85,9
4 100 0,60 519,6 OTC. 1,6 94,1

Hecmotps Ha BbICOKYIO 3(()EKTUBHOCTH OYMCTKH BOJBI OT CEPOBOIOPOAA C UCIIOIB30BAHUEM
NEPEeKUCH BOJIOPOJIa, MPAKTUYECKas J103a peareHTa B 2-2,5 pasa MpeBbIIIaeT TEOPeTUYeCKoe 3Have-
HUE U B CBSI3U C BBICOKOM CTOMMOCTBIO peareHTa ero NpuMeHeHUEe SKOHOMUYECKU HelleIecoodpas-
HO.

Beinonneno uccnenoBanue 3pPEeKTUBHOCTH MPUMEHEHMs COJIEeH »Kemes3a Uil OYMCTKU CTOY-
HBIX BOJI OT CEPOCOEPIKALINX COENHEHUM.
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Pe3ynbrarel uccnenoBaHU OYMCTKU BOABI OT CEPOCOAEPIKALINX COCIUHEHUN C UCIOJIb30Ba-
HUEM COJICH JKeJie3a U MPEACTABJICHBI B TAOIHIE. 2.
Tabimra 2
PearenTHas 04MCTKa CTOYHBIX BOJI OT CEPOCOIEPIKAIINUX COCTMHCHUI U TUTHOCYJIb(OHATOB
B MIPUCYTCTBUU (QUIOKYJITHTOB Mapku [IpaecTomn

Ne | Bug Jlo3a pearenra pH | Ouenka [Tokazarenu kayecTBa OUMILIEHHBIX
Do. XJIOTIbE- CTOYHBIX BOJI
r/am° mr/am° obpaszoBa- | Lser- Tunpo- 9,%
1o o dm. Hus, OJIBl | HOCTh, | CYIIb-
TII - °I1 bua-
Koar. HOH,
MI‘/,Z[MS
OuKCcTKA CTOYHBIX BOJ OT CYJIb(DHI-HOHA C UCIIOJIH30BAHUEM PACTBOPA JKEIE3HOTO KyImopoca
1 oTC. oTC. OTC. 8,0 oTC. Bonee 25,5 OTC.
800
2 OTC. 0,25 0 9 4 150 9,6 62
3 OTC. 0,3 0 9 6 100 1,1 95,7
O4unCTKa CTOYHBIX BOJ| C UCIIOJIB30BAHUEM KOATYJISTHTOB U (DJIOKYJISTHTOB
KoaryiisHT - )KeJe3Hbli Kynopoc
1 | orc. OTC. OTC. 8,0 OTC. Boitee 36,16
800
2 |HHU 1,53 1,0 9,0 4 80
3 |K 1,53 1,5 9,0 4 150 2,12 94
4 | A 1,53 2,5 9,0 4 100

OurcTKa CTOYHBIX BOJI C UCIIOJIB30BAHUEM KOAryJISIHTOB U (IIOKYJISTHTOB
KoarynsuT - xiopua xenesa (111)

1 A 1,2 1,0 9,0 4 250
2 | K 1,2 1,5 9,0 6 100 8,24 77
3 |HHA 1,2 1,5 9,0 4 200

K —xaruonssIit QuiokynsHTt, A —aHnOHHBIN QuokynsiHT, HY —HenoHoreHHbIN (IOKYISHT

VYcraHoneHo, 4to HanOosiee 3(PPEKTUBHBIM PEAareHTOM OYHUCTKH CTOYHBIX BOJI OT CEpOCO-
JiepKalINX COEJUHEHUH sIBIIETCs Kele3Hbl kymopoc (cynbdar sxenesa ll); onpenenens! ontu-
MaJlbHbIE YCJIOBMSI MpoBeAeHUs npouecca: pH cTouHoil Bofsl - 8,5, 103a peareHTa 1o TOBapHOMY
npoaykty 9,5-10 mr/mr cynbdua-uoHos. [Ipu 3ToM npakThyeckas 103a peareHra Onm3Ka K Teope-
THYECKOMY 3HaYeHHIO. IIpH KOHIIGHTPAIHH CYIb(H/I-HOHOB B HCCIeLyeMoit Boge 25,0 mr/am® nosa
peareHTa 1o TOBapHOMY IIPOJYKTY - JKeJIe3HBbIi Kymopoc coctapisier 237 — 250 mr/am’.

Hns yBenmuerus dpdexra KoaryasiuoHHON OYHCTKH OBUTH MCITOIb30BaHbI (DIIOKYIISTHTBI Ma-
pok Ilpaecton, wuccieoBaHO BIUSHUS OCHOBHOCTHM M J03bl (UIOKYJSHTa Ha 3({eKTHBHOCTH
XJIONTbEOOPA30BaHKsI U OCAXKICHHS B3BEIICHHBIX BEIIECTB (PUCYHOK 1).

AHa/u3 MOJYYEHHBIX pe3yJabTaTOB IMOKa3ajl, 4To Haumbosiee 3(h(HEKTHUBHO OYUCTKA CTOYHBIX
BOJI OT JIMTHOCYNIb()OHATOB, B3BEIICHHBIX BEIIECTB, CHIDKEHUIO IBETHOCTH MPOTEKAET B MPHUCYTCT-
BUU KOAryJIsiHTa — JKeJIE3HbII Kyopoc U KaTHOHHOTO (uIoKynsiHTa - [Ipaecton. YcTaHOBJIEHBI OM-
TUMaJIbHBIE YCIIOBHS MPOBEIACHUS Tpoliecca: JA03a KoaryiasHara- 1,53 F/}IMS, no3a ¢uokynsaTa — 1,5
mr/nv®, pH = 8,5. TIpu mpoBeIeHHH TPOIecca B ONTHMAIBHOM PEKHME 00Pa3yeTcst TErko 0cax-
JaeMbIi YIJIOTHEHHBIM OCallOK, TOCTUTaeTcsl OYMCTKa OT cyib(ua-noHa Ha 94%, BETHOCTh BOJIbI
CHUXaetcs B 3...4 paza.

B pabote Taxke mpoBeseHa CpaBHHUTENbHas OIEHKA 3(PQPEKTUBHOCTH NMPUMEHEHHS (IIOKY-
1sHTOB Mapok IIpaecron u Pyc®noxk.
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HU
A
KK
|A IIHI/I I
1 15 2,5

Jlo3a dmokymstHTa, MI/IM3

BricoTa ciost ocajaka, cm

B KOaTyJISHT - KEJIE3HBIH Kyrmopoc

B goarysstaT - xyopuj xxenesa (11)

Pucynok 1- Bnustaue 10361 1 Mapku ¢iaokynsiHTa Mapku [Ipaecron
Ha 3()()eKTUBHOCTH XJIONbEOOPA30BaHMSI U OCAXKJICHHS TpUMeceit

Ha pucynke 2 npeacTaBieHbl 3aBUCUMOCTb BBICOTBI CJIOSI OCaJIKa B3BEIICHHBIX BELIECTB, 00-
pa3yromerocst B MPUCYTCTBUU (DIOKYJISTHTOB KAaTHOHHOTO W aHHOHHBIX (DIOKYISIHTOB Mapku Pyc-
®mnok. [Ipy onTUMaNbHBIX 103aX KOAryJasHTOB MCCIEI0BAJIIOCHh BIUSHUE MPUPOB! (IIOKYISHTA Ha
3¢ (EeKTUBHOCTh OUYUCTKU CTOYHBIX BOJ OT JMTHOCYJIb(OHATOB, pe3yJbTaThl UCCIEIOBAHUI MTpUBe-
nenbl B Tabnuie 3. Ha ocHOBaHWMM NPOBENEHHBIX MCCIEIOBAHUI OBUIO YCTAaHOBIIEHO, YTO (IIOKY-
JsHT Pyc®iok aHMOHHBINA BBICOKON MOJIIPHOM Macchl Haubosee 32)q)eKTHBeH B NIPUCYTCTBUU KOA-
TYJISIHTA — XKeJNe3HbId Kynopoc. OnrtumansHas no3a 1,0 -1,5 mr/am”. Ouncrka nmo XIIK cocraBnser
70%, mo nserHocTH O0Jee 90%.

Tabnuua 3
Pe3ynbpTaThl 10 OYMCTKE CTOUHBIX BOJ B MPUCYTCTBUU (IIOKYISTHTOB Mapku Pyc®iok npu onrtu-
MaJIbHBIX YCIIOBUSIX MPOBEACHHUS ITpoliecca

IToka3zaTenu kayecTBa
Jlo3a pearenra
Onenka xJonbe- OUYMIICHHBIX CTOYHBIX BOJ
No 3 | Mr/om° mmo pH obOpa3zoBaHusl, XTIIK [{BeTHOCTB,
/M 6 3 5 o
o TII brokynsH aJIBI mrO/om” | O, % 11
T
1 2 3 . 4 5 6 7 8
OuncTKa CTOYHBIX BOJ| C UCIIOJIB30BAHUEM KOATYJISIHTOB U ()JIOKYJISTHTOB
KoarynsHr - )xene3Hblil Kynopoc, QJIOKYJISHT — KaTHOHHBIH 504
1 0 0 8,0 0 4000 bonee 800
2 1,53 2,5 9,0 6 1345,6 66 100
OuncTKa CTOYHBIX BOJ| C UCIIOJIb30BAHUEM KOATyJISIHTOB U ()JIOKYJISTHTOB
KoarynsHr - jxene3nslit Kynopoc, GprokynssHT — aHHOHHBIN 254
1 1,53 1,0 9,0 4 1160 71 100
2 1,53 50 9,0 4 997,6 75 100
OuncTKa CTOYHBIX BOJ C UCIIOJIB30BAaHUEM KOATYJISIHTOB U (PIIOKYJISTHTOB
KoarynsHT - )kene3Hslil Kynopoc, GJIOKyJISHT — aHHOHHBIH 201
1 1,53 1,0 9,0 6 1276 68 100
1 1,53 50 9,0 4 1020,8 74 100

CpaBHEHHE aKTHMBHOCTH KATHOHHBIX M AHUOHHBIX (IIOKYJSHTOB IO MOKa3aTessiM: BpeMs
OCaXxJeHus, BbIicoTa ciosi ocanka, XIIK ocBeTiieHHON BOJbI, TOKA3al0, YTO JJI1 KOAryJsaIMOHHON
OYUCTKH CTOYHBIX BOJ, COJIEpXAIlUX JUTHOCYIb(OHATHI, Hanboiee 3(pPeKTUBHO HpUMEHEHHE
AQHWOHHBIX (IIOKYJITHTOB IIPU OYMCTKE CTOYHON BOJIBI B MPUCYTCTBUU KOATyJISTHTA — JKEJIC3HBIN KY-
MOPOC ¥ KATHOHHBIX (DJIOKYJISHTOB IIPH CTOYHOM BOJIBI B IPUCYTCTBUH KOATyJISIHTA CyJIb(ar xee3a
(.

42



ONeKTPOHHbIN apxuB YITITY
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5 3
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= =
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g8 8 3
=® = 4
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5 6 5
< = 3
5 4 5
S 82
4 3

. i | | .

1 2,5 5 7,5 1 2,5 5 7,5

Jo3a dmokymstaTa, MI/IM? Jlo3a ¢uokynsHTa, MT/IM?
B KOAryJISHT - JKEJIE3HBII KYIIOpOC B KOAryJISHT - JKEJIE3HBIH KyIIOpoC
B goarynsHT - cyabdar xemnesa (111) B goaryisHT - cynabdar xemesa (111)
a) Pyc®nok (KaTHOHHBII) 0) Pyc®dnok (aHMOHHBIH BHICOKOU

MOJIIPHOW Macchl)

1 2,5 5 7,5

Jo3a ¢moxymstHTa, MI/aM?

12

BricoTa ciost ocaaka, cm
N £ o)} 0] 5

o

M KOaryJIsiHT - )KeJIe3HBIH KyIopoc

B goarynsHT - cyabdar xenesa (111)

B) Pyc®so0k (aHHOHHBIN CpeHeN MOJISIpPHOM Macchl)

Pucynok 2— BricoTa ci0s ocajika B3BEIICHHBIX BEUIECTB MPHU PA3IUYHBIX 103aX (PIOKyISHTA
Mapku Pyc®moxk

JIJIs OYUCTKH CTOYHBIX BOJ OT B3BEHICHHBIX M KOJUIOWIHBIX MPHUMECEH, OCBETICHHUS BOIBI U
CHIKCHUSI COZEpKaHMs B HEM TUI0CYNb(PHI-UOHOB IielecooOpa3Ha KoaryisiuoHHas o0paboTka
BOJIBI B MIPUCYTCTBUU (PIIOKYJISIHTOB. B X0/1€ mpoBeneHns ucciaenoBaHnii 000CHOBaH BBIOOp KOAry-
JSHTOB M ()JIOKYIISIHTOB M YCJIOBUS TIPOBEACHUS TpoIlecca. Y CTAHOBIIEHO, UTO Hanbosee 1menecooo-
pa3Ho TSt OYMCTKU CTOYHBIX BOJ, KaK OT B3BEIICHHBIX BEIIECTB, TAK M CEPOCOJIEPIKAIIUX COCIINHe-
HUH UCTIOIH30BaTh B KAUECTBE peareHTa — jKeJE3HbIN KyIopoc. Y CJIOBHs MPOBEACHHUS MTpoliecca:

- pH — 8,7-9,0; no3a xoarynsata — 1,0 - 1,5 1/1M” 110 TOBapHOMY MPOYKTY B 3aBUCHMOCTH OT
HCXOJHOM IIBETHOCTH BOAkI 1 XIIK;

- (IOKYyISHT aHWOHHBIH Pyc®iiok BBICOKOW MOJSpHON Macchl (m03a ¢uokynsaTa - 1,0-1,5
Mr/nm’) Him ¢bnokynsHT KaTtuoHHBIN [Ipaecton (nmo3a 1,5 MI‘/,I[M3).
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psece e

VIIK 676.6

MEPCHEKTUBA UCIOJIb30BAHUS TEXHOJOT UM TPEXCJIOMHOIO
®OPMOBAHMUS TECT-JAUHEPA C BEJIBIM IOKPOBHBIM CJIOEM B POCCHUHU

MKpTBIYSIH A.I/I.l, Muaykos H.H.l, Kypos B.C.l, Cmounn A.C.!
'®IrB0Y BO Cankr-IleTepOyprekuii rocyiapcTBeHHbI YHUBEPCHTET
NPOMBILLIEHHBIX TEXHOJIOTHH U AU3aiiHa

Knrwouesvie cnoea: mno2ocnolinulii KApmoH, MaxKyiamypa, mecm-iaunep, Oeuviti NOKPOGHblll
caou.

Annomayun. B cmamve paccmampueaiomes nepcnekmugbl  pasgumus. MHO20CI0UHO020 Qop-
Mosanus kapmona mecm-iainepa 6 Poccuu. Ocoboe eHumanue yoeneHo nosvblulenuo OenusHul
MHO20CNIOUHO20 KAPMOHA mecm-iatinepa ¢ 0enviM NOKPOGHLIM CILOeM U CHUMCEHUIO €20 CMOUMO-
cmu 3a CY4ém OYUCMKU NOOCHO0, NPOU3BOOUMO20 U3 2A3eMHOU U JHCYPHANbHOU Makyramypel. Ilpu-
B00AMCA 3A6UCUMOCIIU DETU3HBL U MEXAHUYECKUX NoKazamenel om COOepICaHusi OUULYEeHHO20 Om
neuamuou Kpacku noocios mpéxciouHo2o KapmoHa mecm-1aiuHepa.

THE PROSPECT OF USE OF TECHNOLOGY OF THREE-LAYER FORMATION OF
THE TEST-LINER WITH THE WHITE SURFACE LAYER IN RUSSIA

Mkrtychyan A.1.Y, Midukov N.P.}, Kurov V.S.}, Smolin A.S.!
!Saint-Petersburg state university of industrial technology and design

Key words: multilayer cardboard, recovered paper, test-liner, white surface layer.

Abstract. In article the prospects of development of multilayered formation of test-liner card-
board in Russia are considered. Special attention is paid to increase in whiteness of multilayered
test liner cardboard with a white surface layer and to decrease in its cost due to deinking of the
middle layer made from newspaper and journal recovered paper. Dependences of whiteness and
mechanical indicators on the maintenance of the middle layer of three-layer test-liner cardboard
deinked from printing paint are given.
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