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Annomauyuza. llens vccnenoBanus — BIUSHAE KOHIIEHTPALMU W TIPUPOIBI CHHTETHYECKUX OyTau-
€H-CTHPOJIBHBIX JIATEKCOB Ha (PH3MKO-MEXaHUYECKHE CBOWCTBA OyMaromnoJo0HOTo Mareprana Ha OCHO-
B€ MUHEPAIBHBIX BOJIOKOH. MeTOM0I0T s TpOBeIeH s pabOThI 3aKII0YaIach B U3TOTOBJICHUN W UCTIBI-
TaHUH 1a00paTOPHBIX 00PA3I0B OTIIMBOK acOECTOBOTO KAPTOHA, TOJTYUSHHBIX U3 KOMIIO3HIINN COCTaBa,
Mac. 4.: 100 — acbecToBoe BookHO copra M-4-20; 10-50 — OytaaueH-cTupoibHbie JiaTekcbl bC-50,
CKC-65T'T1, BC-65T'TIH mist mpokiieiiku acoecToBoro BojokHa copta M-4-20; 3—10 — cynbgar asto-
MUHUSI B KaU4eCTBE KOaryisHTa. MexaHWueckne U THapodoOHBIe CBOHCTBA MOJTYYEHHOTO Marepuala
XapaKkTepHU3yIOT (U3UKO-MEXaHMUECKUE MTOKAa3aTeNu: pa3phlBHAS AJHHA L, M; CONPOTUBICHUE pa3aupa-
uuto £, MH; comporuBnenue npogasnusanuio £,, kI1a; BNUThIBAEMOCTS IPH OAHOCTOPOHHEM CMadHBa-
Hun G, T/M?; KamWUIApHAas BIIMTHIBAEMOCTh B, MM; cTernieHb npokieiku C, ¢/MM. Pe3ynbsrarsl paboTh:
MeXaHW4YecKass IPOYHOCTh OTJIMBOK YOBIBAET B DALY HMCCICAOBAHHBIX OyTagueH-CTUPOJBHBIX JIATEK-
coB BC-65I'TIH > CKC-65I'TI > BC-50 ncxons u3 MaKCUMaJbHBIX 3HAYEHUH Pa3pbIBHOW IJIUHBI L, M:
553 > 330 > 94. BrisBieHa 3KCTpeMalibHas 3aBUCUMOCTb Pa3pbIBHOM JUIMHBI L OT conep KaHUsl CBSI3YIO-
miero it BC-65TTIH u BC-50, s3MynbrupoBaHHBIX COJISIMU CITa0BIX KUCIOT (Ape3uHar 1 nmapaduHar Ka-
TUs1): MaKCUMaJIbHBIC 3HAUEHUS L COOTBETCTBYIOT HEBBICOKOM KOHIIEHTpaIruu iatekcoB (10-20 mac. 1.)
n xoarynsiHTa Aly(SO,); (3—6 Mmac.1.). Hanmuue B cocraBe amynsraropa jarekca bC-65T'TIH nenono-
renHoro [TAB OI1-7 (3 mac. 4.) yBenuunBaeT Npo4HOCTh acOokapToHa. OOpasiel acOOKapTOHA P PaB-
HOMEPHOM OCaKJEHHH JIaTeKCa Ha BOJOKHE 001aal0T PHIXJION CTPYKTYPOH, MONOKUTEIBHOE BIUSIHUE
Ha IMPOYHOCTH OYIeT OKa3hIBaTh AJIMHA BOJIOKOH H YHCIIO MEXKBOJIOKOHHEIX cBs3el. [ mmpodoOHbIe CBOH-
CTBa MaTepHaja B MHTEepBaJie KOHIIEHTpaHii cBa3ytomero 5—40 mac. 4. yayqmarorcs: nokasarenu G u B
YMEHBIIAIOTCSI B OCHOBHOM TIpH cozepykaHnu jJarekca 5—20 mac.d. Haubonpmine 3HaueHUs CTETIEHU
mpokneiikn C = 403 c/mwm BeisBiensl it bC-65I'TIH, nanmensimme C = 49 ¢/MM — ans acOokapToHa
¢ BC-50. OGnactb npuMeHeHHs pe3yJbTaTOB — pa3paboTKa TEXHOJIOTHH MoyueHHus OyMaronogoOHbIX
MaTepHaIOB Ha OCHOBE MUHEPAIHHBIX BOJIOKOH.

Bb1600b1: IO COBOKYITHOCTH OCHOBHBIX (DH3MKO-MEXaHUYECKUX TIOKa3aTeseld OTIMBOK cpelu OyTa-
JMEH-CTUPOJILHBIX JIATEKCOB JIYUIIMM JIIsl IPOU3BOACTBA acOecToBoro kaproHa sipnsiercs bC-65TTIH.
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Abstract. The aim of the study is to influence the concentration and nature of synthetic styrene—
butadiene latexes on the physical and mechanical properties of a paper-like material based on
mineral fibers. The methodology of the work consisted in the manufacture and testing of laboratory
samples of asbestos cardboard castings obtained from the composition of the composition, mass part:
100 — asbestos fiber grade M-4-20; 10-50 — styrene butadiene latexes BS-50, SCS-65GP,
BS-65GPN; for sizing asbestos fiber grade M-4-20; 3—10 — aluminum sulfate as a coagulant. The
mechanical and hydrophobic properties of the resulting material characterize the physico-mechanical
parameters: breaking length L, m; tear resistance £, mN; penetration resistance P,, kPa; absorbency
with unilateral wetting G, g/m?; capillary absorbency B, mm; degree of sizing C, s/mm. Results of
the work: the mechanical strength of castings decreases among the studied styrene-butadiene latexes:
BS-65GPN > SCS-65GP > BS-50, based on the maximum values of the breaking length L, m:
553 > 330 > 94. An extreme dependence of the breaking length L on the binder content for BS-65GPN
and BS-50 emulsified with salts of weak acids (potassium drezinate and paraffinate) was revealed:
the maximum values of L correspond to a low concentration of latexes (1020 mass part) and
coagulant Al,(SO,); (3—6 mass part). The presence of nonionic surfactant OP-7 (3 mass part) in the
composition of latex emulsifier BS-65GPN increases the strength of the asbestos board. Samples of
asbestos cardboard with uniform deposition of latex on the fiber have a loose structure, the length of the
fibers and the number of fiber-to-fiber bonds will have a positive effect on strength. The hydrophobic
properties of the material in the range of binder concentrations 5-40 mass part are improved:
G and B indicators decrease, mainly with a latex content of 5-20 mass part. The highest values of the
degree of sizing C = 403 s/mm were found for BS-65GPN, the lowest C = 49 s/mm — for asbestos
cardboard with BS-50. The field of application of the results is the development of technologies for the
production of paper—like materials based on mineral fibers.

Conclusions: according to the totality of the main physical and mechanical parameters of castings
among styrene-butadiene latexes, BS-65GPN is the best for the production of asbestos cardboard.

Keywords: latex, asbestos cardboard, breaking length, tearing resistance, punching resistance,
absorbency during unilateral wetting and capillary, degree of sizing
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Beenenue

TexHONIOTHYECKHE TPOLIECCH TIPOU3BOJICTBA 1IETI-
JIOJIO3BI ¥ OyMarw, a TakyKe BOJOKHHUCTBIX OyMarormo-
JIOOHBIX MaTEPUAJIOB CBA3aHKI C MOTPEOICHUEM OOJIb-
mux KonmuuectB Boabl (150-500 m%/T) U oTHOCSTCS
K YUCITy HanOoJIee SKOJOTHIECKH OMAaCHBIX, TOCKOIIb-
Ky COINPOBOXKIAIOTCS 00pa3oBaHMEM CJIOXKHBIX I10
COCTaBY 3arpsS3HEHHBIX CTOYHBIX BOJ, COJCPIKAIIUX
TPYIHO OKHCIISIEMbIE BEUIECTBA U TOKCUYHBIE COEIH-
HEHUS, COPOC KOTOPBIX BHI3BIBAET YCTOMYUBOE 3arpsi3-
HeHHe NpuponmHbIX BomoemoB (Bagchi et al., 2024;
Sharma et al., 2023; Steephen et al., 2024).

Jlyis yMEHBIIIEHUS] aHTPOTIOTEHHOTO BO3/ICHUCTBUS
Ha OKPYKAIOIIYI0 Cpeay MPEANPHUITUN LEIUTI0I03HO-
OyMa)KHOW TIPOMBITIIIEHHOCTH HEOOXOIUMO OCYIIECT-
BJICHHE KOMILIEKCA MPUPOJO0XPAHHBIX MEPOIIPHUSITHIA,
BKJIFOYAIONIUX Pa3pa0dOTKy SKOJIOIMYSCKHA YHCTBIX
(MaIOOTXOAHBIX M 0E30TXOMHBIX) TEXHOJIOTHUECKUX
MIPOIECCOB, MPUMEHEHHE HOBOTO O0OPY/IOBAHHMS U BH-
JIOB CBIPbsI, 00E3BPEKUBAHUE W JIMKBHIAIIUIO OIac-
HBIX 0TX0/0B (Romani et al., 2024; Yang et al., 2023;
Axelrod et al., 2023).

KoroueBoii 3a1aueii mpu co3JaHUM SKOJIOTUYECKU
YUCTBIX TPOU3BOJCTB SIBISIETCS pa3pabOTKa W BHE-
JIPCHUE MPUHIUITUATHLHO HOBBIX, HETPaJIUIIMOHHBIX
TEXHOJIOTHYECKUX TMPOLECCOB W 000pyaOBaHUS.
HoBble TeXHOJIOTHY TO3BOJSAIOT pemaTh MpoOIeMbl
KOMILIEKCHOTO HCIIONb30BaHUS CBHIPHEBBIX U JHEP-
FEeTUYECKUX PECYPCOB, CYIICCTBEHHO CHM)KATh Ma-
TEPUATOEMKOCTh, YHEPTOEMKOCTh U TPYIOEMKOCTh
MPOU3BOJICTBA 3 CYET NIMPOKOTO UCTIOIB30BaAHUS CO-
BPEMCHHBIX MOJOKEHUH (QU3NIECKON U KOJUIOUTHON
XUMUH, TPAKTYIOIIUX TPOIECCH B3aMMOIECHCTBUS
WHTPEUCHTOB BOJOKHUCTOW CYyCICH3UHM — IIeJI-
JIIOJIO3HBIX W acOECTOBBIX BOJIOKOH C JUCIIEPCUAMHU
CHHTETUYECKHAX IJIATEKCOB M PEareHTOB Ha OCHOBE
KaHU(]OIH, B YACTHOCTHU, C UCIIOJIb30BAHUEM TCOPUHU
yCTOMYMBOCTH THOGOOHBIX KOJUTOUIOB Jepsruna —
Jlanmay — ®epes — OepbOeka (JJIDO) (Hepsarun
u ap., 1985).

I[pu pa3paboTke JKOJNOTHYECKH 0E30MacHBIX
TEXHOIIOTUH M3rOTABIMBAIOT HOBBIE KOHCTPYKTHB-
HBIC Marepuajbl, B YaCTHOCTH acOECTOBBIH KapTOH
Pa3IMYHOrO TEXHUYECKOTO Ha3HaueHHs (IOKPOBHBIC
MaTepHalTbl IS 3alUThl TETUIOM3OJISAINH TPYOOoIpo-
BOJIOB ¥ 00OPYIOBaHHUST; OMOJIOTHYECKH CTOMKAsSI IO/~
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OCHOBa JUIS JIMHOJIEYMa W KPOBEIBHBIX MaTepHAJIOB;
OOJIMIIOBOYHBIN JJAMHHAT U JIp.), 00JIaJar0IIUi BBICO-
KOW HETOPIOYECTHIO, YCTOWIHBOCTHIO B BOZE M arpec-
cuBHbIX cpenax (Elovenko, Krausel, 2019; Modica
et al., 1983; Obminski, 2020). Pa3pabarbiBacmbic
TEXHOJIOTUM TO3BOJISAT YTHJIM3HPOBATh OTPAHUYCH-
HO WCHOJNB3YEMBI HU3KOCOPTHBIH KOPOTKOBOJIOKHH-
CTBII XpH30THI-acOecT, Mo 3amacaM Kotoporo Poc-
cuiickas deaepanusi 3aHUMAaeT BTOPOE MECTO B MUPE
(Akylbekov et al., 2023; Avataneo et al., 2023; Tan
et al., 2021). IlpenycmarpuBaeTcsi HCIOIB30BAaHHE
B KaueCTBE PETryJIATOPOB arperaTMBHOW M COPOIMOH-
HOW YCTOWYHMBOCTHU AMCIIEPCHOHN (ha3bl MPOKIEUBAIO-
[IUX areHTOB (CMHTETHUUYECKHUE JaTeKChl, pearcHThl Ha
ocHoBe kanupomn) cmemanubix Al-Fe- nu Fe-comep-
JKaIlUX KOAryJISTHTOB, TONYYE€HHBIX W3 HPUPOIHBIX
BUJOB CBHIpbsl (He(ETUHbI, OOKCUTHI, KaOJIUHBI, aly-
HUTHI) ¥ TIPOMBINIICHHBIX OTXOMOB (KpacHBIC IIIAMBI
MTPOM3BOJICTBA TJIMHO3€Ma, HEKOHAWIIMOHHBIE KeIe3-
HBIC PYIbI BBICOKOXKEIIC3UCThIC OOKCUTHI, KOTUCIAH-
HBEIE OTapKH), UTO SBJISETCS AIBTEPHATUBON TOPOTHM
cynbdary aTrOMUHHS U THAPOKCHY aTFOMUHHS — T10-
JTyOPOAYKTY MPOU3BOJICTBA METAIMYECKOTO aJTFOMU-
Husa (Castoldi et al., 2023; Bakatovich et al., 2022,
Geng et al., 2023; Yi et al., 2024; Zeng et al., 2022;
Chen et al., 2020).

[Ipoxeiika — mpouecc mpuaaHus Gymare ¥ KapTOHY
3aJaHHOM BIIMTHIBAIOLIEH CIIOCOOHOCTH, SIBJISIOLLIEHCS
PE3YIBTATOM CIIOKHBIX KOJUIOMIHO-XUMHUYECKUX B3a-
MMOJEUCTBHI BOJIOKHHCTBIX, TUAPO(OOHU3NPYIOMNX,
HaATIOJHSIOIUX M Koarynupyrommx MarepuanoB (I'y-
Oapes, 2000). Bonbioe BIUsSHUE HA TOTPEOUTEITHCKUE
cBOiicTBa (paOpHKaTa OKa3hIBAIOT yCIOBHS MPOKIEH-
KH: arperaTuBHas M aJCOPOIMOHHAS YCTOHYHBOCTH
JUCTIEpCUil; MOBEPXHOCTHOE HATSAKEHHE; BSI3KOCTb;
Temneparypa; pH; XKecTKocTb NPOU3BOACTBEHHOM
BOJIBI; CTETIEHb THAPOGOOHOCTH TOBEPXHOCTH YaCTHI]
u ap. (MockButuH, 1974; Durensrapar u ap., 1975;
Onste, 1986).

[Ipu msroroBinennn OyMaru W KapTOHA M3 Opra-
HUYECKHUX BOJIOKOH MEXaHUYECKYIO MPOYHOCTh JIUCTA
00yCTIOBNIMBAIOT MEKBOJIOKOHHBIE CBSI3M B Oymare,
B MIEPBYIO OuYepellb BOAOPOIHEIE CBSI3U, 00ECIIeUrBa-
IOI[MEe TPU YETBEPTH OOIIEH MPOYHOCTH MEKBOJIO-
KOHHBIX cBsizeil. Hapsigy ¢ BOJOPOJHBIMHU CBS3IMH
M3BECTHYIO POJIb UTPArOT U cuiibl BaH-nep-Baanbca,
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a TaKoKe CHJIBI TPEHUsI MeXay BonmokHamu (LyOoBblid,
2000; MamuHsI. .., 1973).

[Ipu ucrionb30BaHNy acOECTOBBIX BOJIOKOH, KOTO-
pBle camu 1o cebe He 00pa3yloT MPOYHBIX MEKBOJIO-
KOHHBIX CBSI3€H, Ui NPUAAHUS MPOYHOCTH TOTOBBIM
W3JENNAM B Ka9€CTBE CBA3YIOIIETO OOBIYHO HCIIONb-
3yIOT CUHTeTHUYecKue jarekchl. [Ipokielika acGecro-
BOT'O BOJIOKHA JIATEKCOM — CJIOKHBII MPOIECC, 3aBUCS-
LA OT MHOTHX (DaKTOPOB, CBA3AHHBIX MEKIY COOOM.
I'maBHOE yciOBHE BBICOKMX IOKa3aTesel acoomarekc-
HBIX Oymar U KapTOHOB — PABHOMEPHOCTB OCaXKICHHS
IoJTUMepa JlaTekca Ha BOJIOKHE W BBICOKHE ailr€3UOH-
HBIE KayecTBa CBA3YIOLIETO, CII0OCOOCTBYIOIKE 00pa-
30BaHUIO TIPOYHOMN CBSA3U B CUCTEME BOJIOKHO — MOJIH-
mep (EpxoBa, Yeunk, 1983).

IMean, 3axaua, MeTOANKA
H 00BEKTHI HCCJIeT0BAHUS

Lenp wnccnenoBaHus — BIUSIHAE KOHIEHTPALUU
U TPUPOIBI CHHTETUYCCKUX JIATCKCOB Ha (HDU3UKO-
MEXaHHUYEeCKHE CBOWCTBa OyMarormomoOHOrO Mare-
puana — acOecToBOro KapToHa. B kadecTtBe CBSA3YIO-
IIMX PAaCCMOTPEHAa BO3MOXKHOCTh INPUMEHCHUs Oy-
TaaueH-CTUPONBbHBIX JaTekcoB bC-50, CKC-65ITI,
BC-65TTIH st mpokineiikn acO6ecTOBOro BOJIOKHA
copta M-4-20; B KauecTBe KOAryJIsSIHTa UCIIOIb30BAIH
cynbdar amomuans. Hasecky 100 r xpusoTmi-acOe-
CTa paciyCKasii pu nepemerinnBanuu B 0,5 qm> Bozbl
B TeueHue 5 MuH, 3areM nobOasmsin 10-60 r maTek-
ca, Iocje 9ero 4epe3 5 MUH BBOIWJIM PacTBOp Koa-
rynsHTa, copepxkanuii 3—10 r cynpdara aTrOMHHUA.
[Tocne oxoHyaHus Npokierku B TeueHue 10 MUH Bo-
JIOKHUCTYIO CYCIICH3HUIO TTOMEIIAN B JTJAOOPATOPHBIN
nucrooriuBHoi ammapar TAPPI. IloixyuyeHnyro ot-
JUBKY CYIIWIU JI0 MTOCTOSSHHOTO Beca, 3aTeM OIpesie-
JISTTA OCHOBHBIE (DHU3MKO-MEXaHUYIECKHUE TIOKA3aTeln
oOpa3ma acOOKapTOHA: pa3phIBHYIO IUIMHY L, M; CO-
[IpoTUBIIEHUE pasaupanuo £, MH; comporusneHue
nponasnuBanuto P, klla; BOUThIBa€MOCTh MpHU OJ-
HOCTOpPOHHEM cMauuBaHuK G, T/M% KalWUISIPHYIO

BIIUTHIBAEMOCTH B, MM; cTenieHb npokiieiku C, ¢/MM.

Pe3ynbTarhl Hccae10BaHusA
Pe3ynbTaThl BBHITTOIHEHHOTO HCCIEAOBAHMS MPE-
cTaBieHbl Ha puc. 1-3. MakcumanbHas pa3pbIBHAS
uHA oTUBOK L, M: 553, 330, 94, yObiBaer B psaay
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narekcoB: bC-65TTIH > CKC-65T'T1 > BC-50. 3Benss
CTHpOJIa pacrlpeiesicHbl B MaKpOMOJICKYJE OyTaiu-
€H-CTUPOJIBHBIX JTATEKCOB HEPETYISIPHO, UTO SIBIISIETCSI
MPUYUHON HEBBICOKOW CIIOCOOHOCTH IIETIeH COTIONH-
MEpOB K B3auMHOH opueHTauuu. Ilo mepe yBennuye-
HUS CONEP)KaHMsI CTHPOJIa B CMECH MOHOMEPOB ypO-
BEHb HEPETYISPHOCTH CTPOCHUS MOJUMEPHOW IErH
MOHIKAETCSI, TOCKOJBKY CTUPOJBHBIC 3BECHBS B IICTIH
MOTYT TPHCOCIUHATLCS B JIBYX IOJIOKEHHUSAX: TOJIO-
Ba — XBOCT U TOJIOBa — TOJIOBA, a OyTaqeHOBHIE —
B YeThIpex: muc- U TpaHc-1,4 u 1,2 B MONOXKEHUH
roJIOBa — XBOCT W rojioBa — rojosa. [loaTomy ¢ yBenn-
YEHHEM CTHUPOJIBHBIX 3BEHHEB B COCTABE COIOIUMEPa
y CKC-65T'TI u BC-65T'TIH no cpaBHEHHIO C Tako-
BbIM Y BC-50 moBpItraercs CnocoOHOCTH K B3aMMHOI
OpHUEHTAIINH IIeTIel W BO3pacTaeT MPOYHOCTD TIEHOK
C yTparoi 3JIaCTUYHBIX CBOKCTB.

BrisiBieHa 3KcTpeMalibHasi 3aBUCUMOCTH L OT
conepxanus cpszyrouero s bC-65I'TIH u BC-50,
SMYJIBTHPOBAHHBIX COJSIMHU CJIA0BIX KHCIOT (Ape-
3MHAT U mapauHaT Kajaus): MaKCMMajbHbIE 3HAUe-
HUS L COOTBETCTBYIOT HEBBICOKOW KOHIIEHTpAIUU
narekcoB (10-20 mac.u.) u xoarymsnta Aly(SO,);
(3—6 mac.d.), 9TO CBSI3aHO C PAaBHOMEPHBIM OCaXKIIe-
HUEM JIATEKCOB C HEBBICOKOM arperaTMBHOM yCTOM-
YUBOCTHIO Ha acOecre. [Ipu KOHIEHTpaIUsIX CBs-
3YIOMIETO W KOAryJsSHTa CBBIIE COOTBETCTBEHHO 20
u 6 Mac.4. U YyCWICHHHA TOMOKOATYISIIUH JIaTeKca,
KOMKOBaHHsI BOJIOKHHUCTOM MacChl pa3pbiBHas JJIMHA
OTJIMBOK YMEHBIIIAETCHI.

Hanmume B cocraBe omynberatopa Jarekca
BC-65TTIH neuonorennoro ITAB OII-7 (3 mac.u.),
MOBBIMIAOIICTO arPETaTHBHYIO YCTOHYHBOCTH CBSI3Y-
IOIIEeTO K AIIEKTPOIUTAM ¥ MTOHIKAIOIIETO aire3u0H-
HOE B3aUMOJICHCTBHE C aCOECTOM, YBEIHMUMBAET MTPOY-
HOCTh acOoKapToHa 3a cueT Ooyiee PaBHOMEPHOTO
OCaXKJISHHs JITaTeKca Ha BOJIOKHE.

IIpu cunrese narekca CKC-65I'TI ncnons3oBaHb!
HaTPHUEBBIC COJIM CUILHOW MOHO-, TU- U TPHOYTHII-
HaTATHHCYTh(QOKHUCIOTHI, 00ECIIEUNBAIOIINE BHICO-
KYIO arperaTUBHYI0 YCTOMYHUBOCTD CBA3YIOIIETO U HE-
paBHOMEpPHOE paclpeneieHrne JaTeKca Ha BOJIOKHE.
B pesynbrare OTCYTCTBYEeT MOHOTOHHO M3MEHSIOIIA-
SICSI 3aBUCUMOCTD Pa3phIBHOM JUIMHBI OT COACPXKAHUS
Jmarekca u 6oyiee HU3KHE 3HAYCHUS L M0 CPaBHEHHIO
¢ TakoBbIMH Jarekca BC-65I'TIH.
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Puc. 1. 3aBucuMoCTh (DU3NKO-MEXaHUYECKHX TTOKa3aTee KapToHa oT coneprxanus iatekca bC-65T'TIH
u cynabdara amoMuams, Mac. 4.: 3,0 (7); 6,0 (2); 10,0 (3)
Fig. 1. Dependence of physical and mechanical parameters of cardboard on the content of latex BS-65GPN
and aluminum sulfate, mass part: 3,0 (1); 6,0 (2); 10,0 (3)
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Fig. 2. Dependence of physical and mechanical parameters of cardboard on the content of latex SKS-65GP
and aluminum sulfate, mass part: 3,0 (1); 6,0 (2); 10,0 (3)
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Fig. 3. Dependence of physical and mechanical parameters of cardboard on the content of latex BS-50
and aluminum sulfate, mass part: 3,0 (1); 6,0 (2); 10,0 (3)
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O6pasupl acOoKapToOHa IPU PAaBHOMEPHOM OCaX-
JICHUY JIaTeKca Ha BOJIOKHE 00J1aJal0T PHIXJIOHN CTPYyK-
TYpOM, KOTZIa COOCTBEHHASI POYHOCTH BOJIOKHA MAJIO
BIMAET HAa NPOYHOCTH NPH paspbiBe, B YACTHOCTH
Ha L. Ilpu pa3peiBe yMcra 1moa ACHCTBUEM PaCTATHU-
BAaIOIIETO YCHJIHS OONBITMHCTBO BOJIOKOH OyJeT He
pBarkCsl, a BRITACKUBAThCs U3 JaucTa. [Ipu sTom noso-
KHUTENBbHOE BIUSHHUE HA MIPOYHOCTH OyAET OKa3blBaTh
JUTMHA BOJIOKOH M YHCIIO MEXBOJIOKOHHBIX CBS3EH,
KOTOpbIE YBEJIMYUBAIOTCS C YMEHBIIEHHEM IPyOOCTH
BOJIOKOH M BO3pacTaHHWEM KOJIMYECTBa JIaTeKca, paB-
HOMEPHO OCaXIEHHOTO Ha acbecrte (CM. KpuBble [, 2
puc. l,a, 3,a). B cimy4ae mpeoOnamaHus romoxoa-
TYJIALUN CBSI3YIOIIEro M KOMKOBaHMSI BOJIOKHHUCTOM
MacChl L 3aBHCHT OT COOCTBEHHOW MPOYHOCTH BOJIO-
KOH: 3THUM OOBSICHSIETCS OTCYTCTBHE 3aBUCHUMOCTHU L
OT CoIepXKaHus JiaTekca B acOOKapToHEe (CM. KpH-
BBIe /-3 puc. 2, a; kpuskie 3 puc. 1,a, 3,a). Utak, npu
PaBHOMEPHOM OC@XKICHUU HEOOJIBIINX KOJIMYECTB
narekca (5-20 mac.4.) Ha acOecte u 00Opa3oBaHUU
OJIHOPOJTHOM CTPYKTYPhI OTJIMBKHU C BHICOKOM MJIOTHO-
CTBhIO M HEOOIBIINM yIETbHBIM 00BEeMOM (ITyXJIOCTH)
C MHOXECTBOM MEXBOJIOKOHHBIX CBS3€H, YTO MOJ00-
HO YBEJIMYEHHIO [JIMHBI BOJOKOH, COIPOTHBIIECHHE
pasaupanuio £ ymeHbpmaercs (cM. kpusas 2 puc. 1,0,
KpuBble [, 2 puc. 3,06).

[Ipu Oomnee BBHICOKMX KOHIEHTPAILUAX CBA3YIO-
LIEr0, TOMOKOAryJjsiMM JIaTeKca, KOMKOBaHMU BO-
JOKHUCTOW MaccChl, KOTJa CTPYKTypa acOoKapToHa
pasymnopsIounBaeTcs, MyXJOCTh JHCTa BO3pPacTaeT
3a c4eT 3arpyOsieHHs BOJIOKHA, HAIPUMED: YAEIbHBIN
o0beM ommBOK ¢ BC-50 (5—60 mac.4.) u Aly(SO,);
(3, 10 mMac.4.) B 3aBUCIMOCTH OT COZEp>KaHUS KOary-
nstata pasen 0,9—-1,15 u 1,54-1,64 cm®/t. TpyObie Bo-
JIOKHA JTy4llle paclpeAessioT NpuiiaraeMoe K o0pasiy
ycuiue, 1 mokaszarenb E Bo3pacTtaet (cMm. kpuBble /, 2
puc. 1,6, xpuBas 2 puc. 3,6). MakcuMajbHbIE 3Ha-
yenust £ 1064-1084 MH ycraHoBiIeHBI JUIs1 OTJIIMBOK
¢ BC-65T'TIH, a nanmensmnie £ = 644 mH — nus
acOokaprona ¢ bC-50; Benmnuunsl £ u L mns oOpas-
oB ¢ CKC-65T'T] 3aHMMar0T MpOMEKyTOYHOE MO0~
KEHHeE.

IIpu wmamom coxmepxkaHuu cBsylomero (5—
10 mac.4.), paBHOMEpHOM OCaXIEHHM JaTeKca Ha
BOJIOKHE, YMEHBIIEHHH YIEIbHOTO o0beMa BOJIO-
KOH CONPOTHUBIICHHE NPOAABIMBAHUIO P, CHIDKaeTcs
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(cm. xpuBsie 1, 2 puc. 1,6, u 3,6). Ilpu yBenmueHun
KoJIMuecTBa Jjatekca 10 20 Mac. 4., BO3pacTaHHUH YHcia
MEXKBOJIOKOHHBIX CBS3€H — CpeHEN JJIMHBI BOJIOKHA —
3HaueHus P, pactyT. Ilpu nanpHeieM yBeluyeHUU
coJiepXaHMs CBA3YIOIIETO oKa3aTelb P, yMeHbIIaeT-
Csl IPOIIOPIIMOHATIFHO U3MEHEHHUIO L, TaK KaK yBEJH-
YUBaeTcs rpyOOCTh BOIIOKOH, YMEHBIIIASTCS UX JTMHA
MIPU TOMOKOATYJIALIMHU JIaTeKca U KOMKOBAaHUH BOJIOK-
HHCTOM Maccel. Hanbonbiue 3nauenus P, =21 klla —
y ommBok ¢ BC-65T'TIH, HammeHbIIE BETMUYUHBI
P,=9,7 klla —y BC-50.

T'unpodoOHBIE CBOIICTBA MaTepHana B HHTEPBAJIC
KOHILIEHTpauui cBs3ytouiero 5—40 mac.y. ymydma-
I0TCS: ToKa3aTenu G U B yMeHbIIaloTcd B OCHOBHOM
P CofiepKaHWu jarekca 5—20 mac.d., 4TO CBS3aHO
C TIEpPBOHAYAIEHBIM M3MEHEHUEM IYXJIOCTH OTIHUBOK
Y He 3aBHCHUT OT XapaKTepa OCaKJIeHMs JIaTeKca Ha BO-
nokHe (cM. puc. 2,2,0). Otcroga ruapodoOHbIe CBOM-
CcTBa acOOKapTOHA OMPEIEINSIOTCS KOIUYECTBOM Jia-
TeKca B OTNIMBKe: 3HaueHHus G 1 B — BETMYUHBI OHOTO
MOpsAAKa UII BCEX HCCIIENOBAHHBIX OyTaJHeH-CTH-
POJBHBIX JIaTeKCOB. [IpW yBenMUeHUM copepiKaHus
cs3ytouiero 10 60 mac.d. ycuieHue ruapopoOHbBIX
CBOMCTB acOOKapTOHA CBA3AHO C Pa3yNopAI0INBAHU-
€M CTPYKTYpBI MaTepuaia Ipu YXyAIIEHUH TPOKIeH-
K1 acOecTa JIaTEeKCOM M3-32 TOMOKOATYJISIHY JIaTeKca
¥ KOMKOBaHHS BOJIOKHHUCTON MacChl.

ITokazatens crenenu mpoxneikun C — Mo CyTH,
oOpaTHasi BeJIMUMHA B, Y4TO WLIIOCTPHUPYET 3aBUCH-
MocTs C — comepkanne CKC-65I'TI, xorma mo mepe
YBENIMYCHHUS KOHIICHTpalMK Jarekca 3HadeHus C
BO3pacratoT (cM. puc. 2,e). Haubomnbime 3HaueHUs
C =403 c¢/mm BoigBiensl i1 BC-65I'TIH, nanmeHb-
e C =49 c/mm — st acobokaptona ¢ bC-50. OTcrona
M0 COBOKYIHOCTH OCHOBHBIX (PU3UKO-MEXaHHUYECKUX
roKaszarejeil OTIIMBOK cpeau OyTaareH-CTHPOIBHBIX
JIATEKCOB IIyYIINM JUIsl TPOU3BOACTBA acOECTOBOTO
kapToHa sipnsietcss BC-65T TTH.

BrIiBoaBI
1. MexaHuyeckasi TPOYHOCTh OTIIMBOK yOBIBaeT
B PSAY HCCIENOBAHHBIX OyTaaMEH-CTUPOJIbHBIX Jia-
TekcoB BC-65I'TIH > CKC-651TI > BC-50 ucxonsa us
MAaKCHMAJIbHBIX 3HAUYEHUN pa3pbIBHOU UIMHBI L, M:
553>330>94. C yennueHreM cofiepKaHus CTHPOITb-
HBIX 3BEHbEB B cocraBe comnonnuMepa y BC-65TTIH



Ne 2 (89), 2024 .

u CKC-65I'TI no cpaBHenuto ¢ TakoBbiM y BbC-50
MOBBIIIACTCSL CIIOCOOHOCTh K B3aMMHOW OpPHEHTAIMU
Hene u BO3pacTaeT MPOYHOCTH TUIGHOK C yTpaToit
3JIACTUYHBIX CBOMCTB.

2. BoisBieHa sKkcTpemalibHasi 3aBUCHMOCTBH pas-
PBIBHOM JUIMHBI L OT COJEpKaHUA CBS3YIOLIETO s
BC-65I'TIH u BC-50, 3MyabrupoBaHHBIX COJISIMU
CIa0bIX KUCIIOT (ape3uHar U napaduHat Kajaus): Mak-
CHUMAaJIbHbIE 3HaYeHUsl L COOTBETCTBYIOT HEBBICOKOM
KoHIIeHTpanuu jarekcos (10-20 mac.d.) u KoarymsH-
ta Al,(SO,); (3—6 Mac.d.), 9TO CBS3aHO C paBHOMED-
HBIM OCaX/ICHHEM JIATEKCOB C HEBBICOKOW arperaTrus-
HOW yCTOMYMBOCTBIO Ha acOecrTe.

3. Hannune B cocTaBe sMyjbraropa Jjarekca
BC-65T'TIH memnonorennoro ITAB OII-7 (3 mac.4.),
MOBBIIIAIOIIETO arperaTBHYI0 YCTOMYMBOCTh CBA3Y-
IOIIETO K AJIEKTPOINTAaM M MOHMKAIOIIETO aJAre3uoH-
HOE€ B3aNMOJICHCTBHE C acOECTOM, YBETTMUMBAET MPOU-
HOCTh acOoKapToHa 3a cueT Ooiee PaBHOMEPHOTO
OCaXJICHHS JIaTeKCa Ha BOJIOKHE.

4. O6pa3upl acOOKapTOHA TPU PaBHOMEPHOM
OCaKACHUM JIATEKCA HA BOJIOKHE 00IajaroT PBIXJION
CTPYKTYpOH, KOT/ia COOCTBEHHAsI MPOYHOCTH BOJIOKHA
MaJIo BIIMSIET HA TPOYHOCTH MIPH Pa3phbIBE, B HaCTHO-
ctu Ha L. [Ipu pa3psiBe nucTa noj JeHCTBUEM pacTsi-
THBAIOLIECTO YCHJIHS OOJBIIMHCTBO BOJIOKOH OyIeT He

PBaTbCA, a BBITACKUBATHCA U3 JIMCTA. HpI/I 9TOM II0JIO-
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JKUTEJIbHOE BIMSHUE HA MPOYHOCTH OyJEeT OKa3bIBaTh
JUIMHA BOJIOKOH M YHUCIO MEXBOJOKOHHBIX CBSI3EH,
KOTOpPBIC YBEITMYUBAIOTCSI C YMEHBIIIEHHEM TPyOOCTH
BOJIOKOH W BO3PAaCTaHMEM KOJIMYECTBA JIaTEKCa, PaB-
HOMEPHO OCa)KICHHOTO Ha acOecre.

5. I'mnpoobHbIE cBoOiicTBa Marepuana B WHTEp-
BaJie KOHLEHTpauuil ceszytouiero 5—40 mac. 4. yinyu-
nraroTcs: mokasarenu G U B yMeHbIIAOTCS B OCHOB-
HOM TIpH coAepaHuu Jjarekca 5-20 mac.d., 9TO
CBSI3aHO C NEPBOHAYAJBHBIM M3MEHEHHEM ITyXJIOCTH
OTJIMBOK U HE 3aBUCHUT OT XapaKTepa OCaKICHUS Jia-
Tekca Ha BonokHe. Otcroga ruapodoOHBIE CBOMCTBA
acOOKapTOHa OIPEHEISIIOTCS KOJUYECTBOM JaTeKca
B OTJIMBKE: 3Ha4eHus1 G U B — BeJIMYMHBI OAHOTO II0-
psJiKa JIIsl BCEX MCCIENOBaHHBIX OyTaIreH-CTUPOIh-
HBIX JIATEKCOB.

6. Ilokazarens crenenn mnpoknerkun C WIIIO-
crpupyet 3aBucuMocTh C — comepxkanne CKC-651T1,
KOrJa MO Mepe YBEIWYCHUS KOHLEHTPALMH JaTeK-
ca 3HaueHus C Bo3pacraroT. HauGonbpime 3HaueHUs
C=403 c/mm BoistBieHbl s BC-651TIH, mHaumeHb-
mue C =49 c¢/mm — st acookaprona ¢ bC-50. Orcrona
M0 COBOKYMHOCTH OCHOBHBIX (PU3UKO-MEXaHHUYECKUX
MoKa3areye OTIMBOK cpenu OyTaaueH-CTHPOIBHBIX
JIATEKCOB JIy4YIIMM AJsl MPOU3BOACTBA acOeCTOBOIO
kaproHa asinsetcs bC-65TTIH.

CnucoK HCTOYHUKOB

Tybapes A. A. Tlpoxieiika Oymarn U KapToHa B HEHTPAILHOH Cpelie C MCIOIh30BAaHUEM CEPHOKHICIIOTO alIfo-

MUHHS : aBTOped. TucC ...
2000. 23 c.

KaHJ. TCXH. HAyK

: 05.21.03 / I'vbapes Anexcandp Anexcanoposuy. MUHCK,

lepsieun b. B., Yypaes M. B., Mynnep B. M. TloBepxHocTtHble cuiibl. M. : Hayka, 1985. 398 c.

Hyboswiii B. K. BymaronogoOHble KOMIIO3UIIMOHHBIE MaTepHajibl HA OCHOBE MUHEPAJIbHBIX BOJOKOH : JHC...
I-pa TexH. Hayk : 05.21.03 / dy6ossiii Bnagumup Knumentsesuu. CI16., 2000. 370 c.
Epkoesa JI. H., Yeuux O. C. Jlarekcrl. JI. : Xumus, 1983. 224 c.

Ma]J_II/IHBI, mpoucCcChl U O60py,Z[OBaHI/IC HCHHIOJ'IO3H0-6YM3)KHBIX MMPOU3BOACTB :

A. U. bponouxkwuii. JI. : JITU LIBII, 1973. 185 c.

c0. ct. Beim. 29 / otB. pen.

Mockeumun H. Y. DU3UKO-XUMHUYECKHUE OCHOBBI IIPOIIECCOB CKJICUBAHUS U NprinnaHus. M. : JIecH. mpoM-CTb,

1974.192 c.

@name J[. M. CoiictBa Oymaru. M. : JlecH. mpom-cTh, 1986. 680 c.

Onueerveapom I, [ panuy K., Pummep K. Ilpokieiika Oymaru. M. : JlecH. mpoM-cTh, 1975. 224 c.

Akylbekov Y., Shevko V., Karatayeva G. Thermodynamic prediction of the possibility of comprehensive
processing chrysotile-asbestos waste // Case Studies in Chemical and Environmental Engineering. 2023.
Vol. 8. P. 100488. DOI: 10.1016/j.cscee.2023.100488



154 Neca Poccuun 1 X03AMCTBO B HUX Ne 2 (89), 2024 .

Avataneo C., Petriglieri J. R., Capella S. Chrysotile asbestos migration in air from contaminated water:
An experimental simulation // Journal of Hazardous Materials. 2022. Vol. 424. Part C. P. 127528.
DOI: 10.1016/j.jhazmat.2021.127528

Axelrod L., Charron P, Tahir I. The effect of pulp production times on the characteristics and
properties of hemp-based paper // Materials Today Communications. 2023. Vol. 34. P. 104976.
DOI: 10.1016/j.mtcomm.2022.104976

Bagchi S. K., Patnaik R., Rawat 1. Beneficiation of paper-pulp industrial wastewater for improved outdoor
biomass cultivation and biodiesel production using Tetradesmus obliquus (Turpin) Kiitzing // Renewable
Energy. 2024. Vol. 222. P. 119848. DOI: 10.1016/j.renene.2023.119848

Bakatovich A., Gaspar F., Boltrushevich N. Thermal insulation material based on reed and straw fibres
bonded with sodium silicate and rosin // Construction and Building Materials. 2022. Vol. 352. P. 129055.
DOI: 10.1016/j.conbuildmat.2022.129055

Castoldi R. S., Liebscher M., Souza L. M. S. Effect of polymeric fiber coating on the mechanical performance,
water absorption, and interfacial bond with cement-based matrices // Construction and Building Materials.
2023. Vol. 404. P. 133222. DOI: 10.1016/j.conbuildmat.2023.133222

Chen J., Li X, Cai W. High-efficiency extraction of aluminum from low-grade kaolin via a novel
low-temperature activation method for the preparation of poly-aluminum-ferric-sulfate coagulant // Journal
of Cleaner Production. 2020. Vol. 257. P. 120399. DOI: 10.1016/j.jclepro.2020.120399

Elovenko D., Krdiusel V. The study of thermal conductivity of asbestos cardboard and fire clay powder to assess
the possibility of their application in prefabricated structures of cylindrical housings of pressure vessels //
Materials Today: Proceedings. 2019. Vol. 19. Part 5. P. 2389-2395. DOI: 10.1016/j.matpr.2019.08.041.

Geng Y., Nie Y., Du H. Coagulation performance and floc characteristics of Fe—Ti—V ternary inorganic coagulant
for organic wastewater treatment // Journal of Water Process Engineering. 2023. Vol. 56. P. 104344.
DOI: 10.1016/j.jwpe.2023.104344

Modica G., Giuffre L., Montoneri E. Electrolytic separators from asbestos cardboard: A flexible technique to
obtain reinforced diaphragms or ion-selective membranes // International Journal of Hydrogen Energy.
1983. Vol. 8. Iss. 6. P. 419—435. DOI: 10.1016/0360-3199(83)90163-5

Obminski A. Asbestos in building and its destruction // Construction and Building Materials. 2020. Vol. 249.
P. 118685. DOI: 10.1016/j.conbuildmat.2020. 118685

Romani A., Del-Rio P. G., Rubira A. Co-valorization of discarded wood pinchips and sludge from the pulp
and paper industry for production of advanced biofuels // Industrial Crops and Products. 2024. Vol. 209.
P. 117992. DOI: 10.1016/j.indcrop.2023.117992

Sharma D., Sahu S., Singh G. An eco-friendly process for xylose production from waste of pulp and paper
industry with xylanase catalyst // Sustainable Chemistry for the Environment. 2023. Vol. 3. P. 100024.
DOI: 10.1016/j.scenv.2023.100024

Steephen A., Preethi V., Annenewmy B. Solar photocatalytic hydrogen production from pulp and paper
wastewater // International Journal of Hydrogen Energy. 2024. Vol. 52. Part A. P. 1393-1404.
DOI: 10.1016/j.ijhydene.2023.03.381

Tan Y., Zou Z., Qu J. Mechanochemical conversion of chrysotile asbestos tailing into struvite for full elements
utilization as citric-acid soluble fertilizer / Journal of Cleaner Production. 2021. Vol. 283. P. 124637.
DOI: 10. 1016/j.jclepro.2020.124637

Yang M., Li J., Wang S. Status and trends of enzyme cocktails for efficient and ecological production in
the pulp and paper industry // Journal of Cleaner Production. 2023. Vol. 418. P. 138196. DOI: 10.1016/
j.jelepro.2023.138196

Yi J., Chen Z., Xu D. Preparation of a coagulant of polysilicate aluminum ferric from foundry dust and its
coagulation performance in treatment of swine wastewater // Journal of Cleaner Production. 2024. Vol. 434.
P. 140400. DOI: 10.1016/j.jclepro.2023.140400



Ne 2 (89), 2024 . JNleca Poccnm 1 x03AMCTBO B HUX 155

Zeng H., Tang H., Sun W. Deep dewatering of bauxite residue via the synergy of surfactant, coagulant, and
flocculant: Effect of surfactants on dewatering and settling properties // Separation and Purification
Technology. 2022. Vol. 302. P. 122110. DOI: 10.1016/j.seppur.2022.122110

References

Akylbekov Y., Shevko V., Karatayeva G. Thermodynamic prediction of the possibility of comprehensive
processing chrysotile-asbestos waste // Case Studies in Chemical and Environmental Engineering. 2023.
Vol. 8. P. 100488. DOI: 10.1016/j.cscee.2023.100488

Avataneo C., Petriglieri J. R., Capella S. Chrysotile asbestos migration in air from contaminated water:
An experimental simulation // Journal of Hazardous Materials. 2022. Vol. 424. Part C. P. 127528.
DOI: 10.1016/j.jhazmat.2021.127528

Axelrod L., Charron P, Tahir I. The effect of pulp production times on the characteristics and
properties of hemp-based paper // Materials Today Communications. 2023. Vol. 34. P. 104976.
DOI: 10.1016/j.mtcomm.2022.104976

Bagchi S. K., Patnaik R., Rawat 1. Beneficiation of paper-pulp industrial wastewater for improved outdoor
biomass cultivation and biodiesel production using Tetradesmus obliquus (Turpin) Kiitzing // Renewable
Energy. 2024. Vol. 222. P. 119848. DOI: 10.1016/j.renene.2023.119848

Bakatovich A., Gaspar F., Boltrushevich N. Thermal insulation material based on reed and straw fibres
bonded with sodium silicate and rosin // Construction and Building Materials. 2022. Vol. 352. P. 129055.
DOI: 10.1016/j.conbuildmat.2022.129055

Castoldi R. S., Liebscher M., Souza L. M. S. Effect of polymeric fiber coating on the mechanical performance,
water absorption, and interfacial bond with cement-based matrices // Construction and Building Materials.
2023. Vol. 404. P. 133222. DOI: 10.1016/j.conbuildmat.2023.133222

Chen J., Li X, Cai W. High-efficiency extraction of aluminum from low-grade kaolin via a novel
low-temperature activation method for the preparation of poly-aluminum-ferric-sulfate coagulant // Journal
of Cleaner Production. 2020. Vol. 257. P. 120399. DOI: 10.1016/j.jclepro.2020.120399

Deryagin B. V., Churaev M. V., Muller V. M. Surface forces. M. : Nauka, 1985. 398 p.

Dubovy V. K. Paper-like composite materials based on mineral fibers: Dis. ... doct. Technical sciences: 05.21.03.
St. Petersburg, 2000. 370 p.

Elovenko D., Krdusel V. The study of thermal conductivity of asbestos cardboard and fire clay powder to assess
the possibility of their application in prefabricated structures of cylindrical housings of pressure vessels //
Materials Today: Proceedings. 2019. Vol. 19. Part 5. P. 2389-2395. DOI: 10.1016/j.matpr.2019.08.041

Engelhardt G., Border K., Ritter K. Paper sizing. M.: Forest industry, 1975. 224 p.

Geng Y., Nie Y., Du H. Coagulation performance and floc characteristics of Fe—Ti—V ternary inorganic coagulant
for organic wastewater treatment // Journal of Water Process Engineering. 2023. Vol. 56. P. 104344,
DOI: 10.1016/j.jwpe.2023.104344

Gubarev A. A. Gluing of paper and cardboard in a neutral environment using aluminum sulfate : Abstract
of the dissertation of the Candidate of Technical Sciences : 05.21.03. Minsk, 2000. 23 p.

Flate D. M. Properties of paper. M. : Forest industry, 1986. 680 p.

Machines, processes and equipment of pulp and paper industries: Collection of articles. Issue 29 / Ed. by
A. 1. Brodotsky. Leningrad: LTI CBP, 1973. 185 p.

Modica G., Giuffre L., Montoneri E. Electrolytic separators from asbestos cardboard: A flexible technique to
obtain reinforced diaphragms or ion-selective membranes // International Journal of Hydrogen Energy.
1983. Vol. 8. Iss. 6. P. 419-435. DOI: 10.1016/0360-3199(83)90163-5

Moskvitin N. 1. Physico-chemical bases of gluing and sticking processes. M. : Forest industry, 1974. 192 p.



156 Neca Poccuun 1 X03AMCTBO B HUX Ne 2 (89), 2024 .

Obminski A. Asbestos in building and its destruction // Construction and Building Materials. 2020. Vol. 249.
P. 118685. DOI: 10.1016/j.conbuildmat.2020.118685

Romani A., Del-Rio P. G., Rubira A. Co-valorization of discarded wood pinchips and sludge from the pulp
and paper industry for production of advanced biofuels // Industrial Crops and Products. 2024. Vol. 209.
P. 117992. DOI: 10.1016/j.indcrop.2023.117992

Sharma D., Sahu S., Singh G. An eco-friendly process for xylose production from waste of pulp and paper
industry with xylanase catalyst // Sustainable Chemistry for the Environment. 2023. Vol. 3. P. 100024.
DOI: 10.1016/j.scenv.2023.100024

Steephen A., Preethi V., Annenewmy B. Solar photocatalytic hydrogen production from pulp and paper
wastewater // International Journal of Hydrogen Energy. 2024. Vol. 52. Part A. P. 1393-1404.
DOI: 10.1016/j.ijhydene.2023.03.381

Tan Y., Zou Z., Qu J. Mechanochemical conversion of chrysotile asbestos tailing into struvite for full elements
utilization as citric-acid soluble fertilizer // Journal of Cleaner Production. 2021. Vol. 283. P. 124637.
DOI: 10.1016/j.jclepro.2020.124637

Yang M., Li J., Wang S. Status and trends of enzyme cocktails for efficient and ecological production in
the pulp and paper industry // Journal of Cleaner Production. 2023. Vol. 418. P. 138196. DOI: 10.1016/
j-jclepro.2023.138196

Yerkova L. N., Chechik O. S. Latexes. Leningrad : Chemistry, 1983. 224 p.

Yi J., Chen Z., Xu D. Preparation of a coagulant of polysilicate aluminum ferric from foundry dust and its
coagulation performance in treatment of swine wastewater // Journal of Cleaner Production. 2024. Vol. 434.
P. 140400. DOI: 10.1016/j.jclepro.2023.140400

Zeng H., Tang H., Sun W. Deep dewatering of bauxite residue via the synergy of surfactant, coagulant, and
flocculant: Effect of surfactants on dewatering and settling properties // Separation and Purification
Technology. 2022. Vol. 302. P. 122110. DOI: 10.1016/j.seppur.2022.122110

Hugpopmayusa 06 aemopax
I U. Manvyes — 00kmop mexHuueckux Hayx, CMapuiiil HayyHolii COmpyoHuK,
10. JI. FOpves — dokmop mexnuueckux HayK, npogeccop.

Information about the authors
G. I Maltsev — Doctor of Technical Sciences, Senior Researcher;
Yu. L. Yuryev — Doctor of Technical Sciences, Professor.

Cmamvws nocmynuna 6 peoaxyuio 01.02.2024; npunama x nyonuxayuu 29.02.2024.
The article was submitted 01.02.2024; accepted for publication 29.02.2024.




