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PA3BUTHE HEJLIIOJIO3HO-BYMAKHOM NPOMBINIJIEHHOCTH
B MUPE U IPOBJIEMbI MEXAHUKH NEJJIIOJIO3HO-BYMAKHbBIX
MATEPHUAJIOB

I.JI. Akum, FO.I'. Manape
Bvicwas wrxona mexnonocuu u suepeemuxu Cankm-Ilemepbypeckoco 20cyoapcmeeHHo2o
YHUBepcumema npomMbluLieHHbIX mexnoio2ull u ousatna, 2. Cankm-Ilemepoype, Poccus

IIpeocmasnenvt cmamucmuyeckue OaHHble NO HPOU3BOOCMEY BOJOKHUCTBIX NOJIY-
Gadbpuxamos, obymazsu u xapmona 6 mupe u 6 Poccuiickout @edepayuu. OnpedeneHvl 0CHO8-
Hvle menoenyuu passumus L[BII. [loxazano, umo 0na npedomsepawjeHus OmpagieHus YupKy-
JUPYIOWUX CXeM BMOPUYHBIX BOJIOKOH, HEOOX0OUMO UCNONIb30BAHUE CEENCUX BOJIOKOH 8 UOe
akcnopmupyemvix u3z Poccuu xapmona u o6ymacu uz nepsuunvix 6o10xkoH. Oyenka 6kiaod
IMUX B0JOKOH AGNAEMCS OOHOU U3 AKMYAIbHLIX 3a0ay NpodieMbl MEeXAHUKU YeT0JI03HO-
OYMAHCHBIX MAMEPUATIO8.

THE DEVELOPMENT OF THE PULP AND PAPER INDUSTRY
IN THE WORLD AND THE PROBLEMS OF THE MECHANICS OF PULP
AND PAPER MATERIALS

E.L. Akim, Y.G. Mandre
Saint Petersburg State University of Industrial Technologies and Design (SPbSUITD), Saint
Petersburg, Russia

The statistical data on the production of fibrous semifinished products, paper and
cardboard in the world and in the Russian Federation are presented. The main tendencies of
the development of pulp and paper are determined. It is shown that to prevent poisoning of
circulating circuits of secondary fibers, it is necessary to use fresh fibers in the form of card-
board and paper from primary fibers exported from Russia. Evaluation of the contribution of
these fibers is one of the topical issues in the mechanics of pulp and paper materials.

B 2016 romy mupoBoe MNpOM3BOACTBO OyMaru M KapTOHA JOCTHIJIO
410 myiH. TOHH. B mponuioMm AecATWIETHH MPOU30LUIA PECTPYKTYpHU3ALUS MU-
POBBIX JIUJIEPOB MPOU3BOJICTBA OyMaru u kapToHa — Kutaii, ¢ 00beMOM Mpous-
BojicTBa cBbilie 100 MJIH. TOHH, BBIIIEN Ha nepBoe mecTo, nmotecHuB CIIIA u
ctpanbl 3anagHoit Espomnsl (CEPI). B Kurae na 34 IIBK pa6ortatot 51 TexHosno-
rudeckasi JMHHUS TI0 MPOU3BOJCTBY BOJIOKHHUCTBIX MOTypadbpukaToB, 0OIIEiH
MPOM3BOANUTEIHLHOCTHIO 10,73 MIJIH. TOHH B O/,

B crpanax 3anaanoii EBpomnbl — unenax CEPI npousBoacTBo Oymaru u
kapTtoHa B 2016 rogy coctaBuiio 91 muH. TonH. B CIIIA u Kanane npousBoa-
cTtBO cHU3miIoch Ha 1,0 % u 1,8 % coorBercTBeHHO. B Anonun u bpasunuu He
u3MeHwiock. B 2016 rony yBenMuuiaoch MPOU3BOJCTBO OymMaru M KapTOHA B
Poccuu (+3,8 %), Kurae (+2,9 %) u Unguu (+2,9 %). Ilo naHHBIM HaIimoHasb-
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HOI JIECONPOMBINIIEHHON acconuanuu bpa3nnuu, 00beM 3KCHopTa LEJUTH0I03bI
u3 bpaszumuu B 2016 1. BeIpoc 1mo cpaBHenuto ¢ 2015 r. va 12 %, gocturnys
12,9 mitH. T. OCHOBHBIM PKCIIOPTHBIM PHIHKOM Opa3uiIbCKOM LEUII0JIO03bI C J10-
nent 38,9 % ocraercs Kuraii, nanee crneayrot eBporneiickue crpansl (33,1 %).

OcuHoBubIME ocoOeHHOCTsIME [IBIT Mupa sBrsroTcs [1-4] rmobanmm3arus,
pacIillMpeHrue HCIOJIb30BAHUSI BTOPUYHOTO BOJIOKHA, YPOBEHb HCIIOJIb30BaHUS
KoToporo noctur 58,9 %, pa3BUTHE IUIAHTAIIMM YCKOPEHHOTO POCTa, MPEXKJe
Bcero B bpaswmmu (3Bkanunt) u B Kutae (4epHbIii TOMOJIB), a MpoOIeMaMu —
IUKJINYHOCTh PHIHKOB, ITUKJIMYHOCTh U3MEHEHUSI KYPCOB BalllOT, Y>KECTOUCHHE
AKOJIOTMYECKUX TpeboBanuii. O rinodanu3anuy MOTOKOB MPOIYKIIUN U BTOPUY-
HOTO BOJIOKHA CBHUJIETENILCTBYIOT ClIeJIyIOlUe JlaHHbIle, Tabi. 1. Tak, ecnu mupo-
BO€ MPOM3BOJICTBO LEJUTI0I03bI Bo3pocso ¢ 1980 o 2014 rox Ha 39 %, 1O 3KC-
nopt BeIpoc Ha 177 %, a BTOpU4HOTO BOJIOKHA (MaKyJaTypbl) — moutu B 10 pas,
IIPU POCTE €ro Npou3BoicTBa Ha 387 %.

Tabnuua 1. U3mMeHeHue rinodaibHOro NPOU3BOACTBA U INI00ATBHON TOPTOBIU
HEJUTI0I03HO-0yMaxkHo mpoaykuueit B 1980-2014 romax

[TpousBoacTBO DKcmopr
IIponykt Emu- | O0bem N3menenne o O6bem N3menenne o
HUIIBI CPaBHEHHUIO C CPaBHEHHUIO C
2014 [2013 ] 2000 | 1980 | 2014 | 2013 | 2000 | 1980
Apesectiat |yl 173 | 1% | 1% | 38 | 59 | 1% | 53% |177 %
TEJITI0I032
pyrue Buabl
BOTOBHVCTOX |y | 13 |-5%|-13%| 82 0 | 6% [27% | 98%
nonydabdpu-
KaToB

Bropuuwoe 1l 001 39 | 54% (337%| 55 | 1% | 123 %903 %
BOJIOKHO

bymara s wr| 400 | 1% | 23% [136% 112 | 1% | 14% |220 %
KapTOH

[TponykThI

jeconepepa- gggﬁf) 255 | 3% | 76 % | 350 %
00TKH

B menom mo mMupy HMCHOJB30BAHUE BTOPUYHOI'O BOJIOKHA CYHIECTBEHHO
MIPEBBIIAET UCIIOJIB30BAHNE MIEPBUYHOTO U MPOAOJIKAET pacTh. B 11eoM MOKHO
TOBOPUTH O CO3/IaHUU TI00AJTHHON «UIUPKYISIUMOHHOW CXEMBI» HUCIIOIb30BAHUS
BTOPUYHOIO BOJIOKHA. [IpenoTBpaiieHne «OTpaBiIEHUs» TAKOM CXEMbI CBSI3aHO
KaK C MOCTOSIHHBIM BBOJIOM B CUCTEMY MOTOKA MEPBUYHOIO BOJIOKHA (M B 3TOM
OCHOBHasl TJI00aibHas pojb poccuiickoit 1IBI1), Tak 1 MOMCKOM HOBBIX MPOPHIB-
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HBIX TeXHOJOrui. K HUM OTHOCSTCA BBEAEHHUE Kpaxmaia, XUMHUsSI MOKPOHM 4acTH,
MHOTOCJIOMHOE (hOpMOBaHUE U JIp.

OnHOBpEMEHHO BO3HUKAET HEOOXOAMMOCTb TIIYOOKOTO HCCIEAOBaHUS
MEXaHUKH TaKUX MaTePHUAJIOB, PEIICHUS OJHOW M3 (PU3UKO-XMMHUYECKUX TIPO-
omeMm OwmopedallHUHTa — MAKCUMAaJbHOTO HCIIOJIB30BAHUS MPOYHOCTH IIEIUTIO-
JIO3HBIX (HUOPHILIL.

Poccuiickass 1IBI1 (Tabin. 2,3) MMeeT 4YeTKO BBIPaKEHHBINM HKCIOPTHO-
OpPUEHTHUPOBAHHBIN Xapaktep. [Ipu 3Tom B MupoBbIX nmoTokax Poccuiickas LIbI1
MO3ULUOHUPYETCS KAK MOCTABIIMK «CEBEPHBIX APMHUPYIOIIUX XBOMHBIX BOJIO-
KOH» M KaK IMOCTaBITUK KapTOHA U OyMaru u3 MepBUYHBIX BOJOKOH.

Ta6muma 2. [Tpon3BoCTBO TOBAPHOM IEIUTIOJIO3BI, OymMaru u kapToHa B Poccuiickoi
denepanuu B 2015-2016 rogax

2015, 2016, 2016/
[Tponykums THIC. THIC. 2015,

TOHH TOHH %
Bcero ToBapHOit 11€JUTH0JI0361, OyMaru U KapToHA 10651 11110 103.4
ToBapHas 1eI0J103a, BCETO 2494 2610 104.7
bymara m kapToH, Bcero 8157 8500 104.2
bymara, Bcero 5080 5200 102.4
KaproH, Bcero 3077 3300 107.2

*Sources: Goscomstat of the Russian Federation; RAO Bumprom, «Pulp. Paper.
Board.» Magazine, PPB-express, author's data handling

Tabauna 3. OKCHOPT TOBAPHOM LIEJUTIONI03b], OyMaru U kaptoHa u3 PO

T'on ToBapHas 1eJITr0103a bymara u xapTon
[IpousBonctBo, | Dxcnoprt, | Ilpouent | Ilpoussox | Dkcmopt, | [IpoueHT
TBIC. TOHH TBIC. TOHH | 3KCIOPTA | CTBO, TBIC. | THIC. TOHH | 3KCIIOPTa
TOHH
2010 2205 1656 75,1 7571 2507 33,1
2011 2300 1844 80,2 7480 2338 30,8
2012 2339 2072 88,6 7592 2486 32,7
2013 2056 1750 85,1 7573 2459 32,5
2014 22353 1793 79,6 7698 2606 33,9
2015 2494 2068 82,9 8016 2514 31,3
2016 2610 2061 79,0 8500 2453 28,9

BaxxnenmmM uMnopTepoM poccuiickor nponykuuu ssisiercss Kuran. Kak
u3BeCTHO, KuTail ceroiHsi camplii KpyIHBIA MOTPEOUTENs BTOPUYHOTO BOJIOKHA
— KaK COOCTBEHHOI0, Tak U uMnoptupyemoro. OJIHaKO U CTPYKTypa UCIOIb3ye-
Moro B Kutae nepBHYHOT0O BOJIOKHA BeChMa clieu(pUYHa — BEChbMa CYILIECTBEH-
Ha 707151 10Ty(haOprKaTOB BBICOKOTO BbIXOJa, mpexae Bcero TMM u bBXTMM
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caty

U3 IUIAHTALMOHHOTO YEPHOrO TOIOJS M €r0 CMece ¢ ABKanunrToMm. Tak, u3
51 TeXHONOTUYECKUX JTUHUHN MO MPOU3BOJICTBY BOJOKHHUCTHIX MOIy(padbpukaToB
Ha 25 auHUAX (MPOU3BOJSIIMX, B OCHOBHOM, Oenenyto XTMM), peanu3oBaHbl
npoueccbl P-RC ATMP win XTMM, wncnons3yeTcs miena TOmodsl Wil CMECH

TOIOJIb-3BKAHANT (Ta0II. 4).

Tabnuua 4. TexHOIOrM4YeCKUe JIMHUU 1O MPOU3BOACTBY B KuTae ToBapHBIX BUOB
TMM u bXTMM, ¢ ucnonb30BaHUEM JAPEBECHOU IIETBI U3 TOMOJIS U CMECEN

TOITOJIb/3BKAIHNT [5]

[Ipeanpustus l'omoBas | I'ogmycka | Ilepepaba-
MOIITHOCTb, ThIBacMast Mponykus
x10.000 JpeBECHAas
TOHH/TOJI mIera

Pu Yang Longfeng 10 2015 XTMM*
Jiaozuo Ruifeng 15 2006 XTMM (Andritz)
Henan Xinya 10 2007 Tomon XTMM (Andritz)
Yuanjiang Paper 20 2004 XTMM (Andritz)
Yueyang Forest-paer 10 2005 XTMM (Andritz)
Yueyang Forest-paper 3 1997 XTMM**
Chenzhou Yurong 17 2013 BXTMM
Jilin Chenming 9 2013 Cmech :
PRC APMP 9 2013 oSeh | XTMM (Andritz)
Golden east Jiangsu 26 2011 sBrayunTa | XTMM (Andritz)
Bohui, Jiangsu 51 2013 BXTMM
Meili, Ningxia 10 2007 Tomon XTMM (Andritz)
Yinhe, Shandong 10 2011 XTMM™
Sun paper, Shandong 22 2013 Cmech XTMM (Andritz)
Sun paper, Shandong 15 2011 TOMOJISA U XTMM (Andritz)
Sun paper, Shandong 19 2009 sBkanunTa | XTMM (Andritz)
Sun paper, Shandong 10 2007 XTMM (Andritz)
Zhongmao sengyuan, 10 2006 Tomnonb XTMM (Andritz)
Shandong
Meilun, Chenming 6 2003 XTMM (Andritz)
Meilun, Chenming 17 2011
Meilun, Chenming 25 2004 Cmech
Zhengda, Shandong 9 2010 TOMOJISA U
Huatai, Shandong 11 2004 3BKaJIMINTA bXTMM
Bohui, Shandong ;; ;883

* rexHogorust Andritz;

k% o .
noJryueHHasi 6e3 mpeaBapuTeIbHoi 00paboTku, TexHonorus Andritz
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YuuteiBas cnenu@uueckyio CTpyKTypy nonydadbpuxkatHoi 0a3sl Kuras,
JUI TIPENOTBPALIEHNUs OTPAaBJICHUS LUPKYIUPYIOIIMX CXEM BTOPHYHBIX BOJIO-
KOH, HE00XO0/IMMO UCIOJIb30BaHUE CBEKHUX BOJIOKOH B BUJIE SKCIIOPTUPYEMBIX U3
Poccun xapTona u 6ymaru 3 nepBUYHBIX BOJIOKOH. OIleHKa BKJIaJa 3TUX BOJIO-
KOH SIBJIIETCS OJTHOM M3 aKTyaJbHBIX 3aJa4 MpoOJIeMbl MEXaHUKH HEJUTIOI03HO-
OyMaKHBIX MAaTE€pPUAJIOB.
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