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PEDEPAT
Otuer 25 crpanun, 16 tabnun, 3 pucynka, 2 npHaoKeHHs.

MA3YT, TSDKEJIBIE HE®TSHBIE OCTATKH, I'VJIPOH, ITPUPOJIHBIA T'A3,
KATAJIU3, ITEPEPABOTKA HEDTU

OQ0bexT HccJeAOBAHH — 00BEKTOM HCCIIEJIOBAHUSL TEXHOJIOTHS 110 MMOJIE3HOMY

HCNOJL30BAHHIO MPHPOAHOIO ra3a Ha oObeKTax HC(l)TEFEBOBOIU{ NPOMBILIIICHHOCTHY.

ue.ﬂb [)ﬂﬁOTbI - HponeneHHe IKCIICPHMEHTAJIBHBIX HCCIICI0BAHHIH TEXHOJIO'HH

KOMIITEKCHOTO oﬁnaropamunalmﬂ THMEIBIX HC(I)TSIHHX OCTATKOB Ha JIaGOIJBTOpHOM CTCHHIC.

MeTo/ HIH METOX0JIOTHsI PAGOTHI — Ha JIAHHOM 3Tare He TpedyeTcs
PesynbraTel paboTel -Ha | sTane paboThl MPOBOAATCS HCIBITAHHS Ha JIaOOPATOPHOM
CTEeH/Ie ISl TIOJATBEPIKACHHSI TIPeIaraeMoi TEeXHOJIOTHH U OTPabOTKH TEXHOJIOIMHYECKOH CXEMBbI

[porecca B YCIOBHAX, HpHGJ]H)KCHHI:IX K NPOMBILIICHHBIM.

OcHoOBHbIE KOHCTPYKTHBHbBIC, TEXHOJOIHYECKHE H TEXHHKO-IKCILIYATALHOHHbIC
XapAKTEPHCTHKH — JIabOPaTOPHBIH CTEHJ| MO3BOJISAET MPOBOJMTL B JHHAMHYCCKOM pPEXHME
MPOLECChl KOMIUIEKCHOTrO 00JIaropaxuBaHusi THKENBIX HEPTAHBIX OCTATKOB C JIOHOPOM
Bojopora — Meran, OO6yaropaxMBaTh HEKOHJHMIMOHHOE TKENOEe HEPTIHOE ChIpbE C

nosiydeHueM OEH3MHOBOM U I3eNbHOI (paKuuii.

Axonomuueckasn 3pdexTHBHOCTL WM 3HAUMMOCTL paborel. Ha manHom srame
sKoHOMHYEcKas d((EKTHBHOCTL He paccunThiBajack. B 1emoM mo uroram pabGorsl Oyzer

noarotossieHo TOO npoekTa Ha MPOMBILUIEHHYIO YCTAHOBKY.

IIporuosubie MPeANOIOKeHHsI 0 PAa3BHTHH o0beKxTa HeeaenoBanuii, Ha cienyromem
sTane ucciaenosaHuii Gyayt HapaboTaHBI pasnu4Hbe 00pasipbl NMPOAYKTOB, M3 PasHOro BHJA
HCXO/IHOTO CBHIPbS M TIOJy4YEHbI peaibHBle CTATHCTHYECKUE JaHHbIC, KOTOPBIC TO3BOJIAT HAYaTh

MPUMEHCHHE 3TOMH TEXHOJIOTHH HJIM €€ 4acTH B MPOMBILIJIEHHOCTH.
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IEPEYEHDL COKPAILIEHUI M OBO3HAUYEHUIA

DY — Ilnpokasn (ppakuus yriesopopoaos

I - [pupoansiii ras



BBE/IEHUE

B pamkax BblnojHeHHsI paboT [0 JOrOBOPY MPOBOAMIKCE pPabOTHl 110
MCCIICZIOBAHUIO (DU3UKO-XUMHUYECKHX CBOWCTB YIJIEBOJIOPOJHOIO CBHIPBSI 10 W

IocJie MpUMEHEHHUsI TEXHOJIOTHH.



1 IHPOBEJIEHUE UCCJIEJIOBAHUN OU3UKO-XUMHUYECKHX
CBOKCTB HUCITIOJIL3YEMOI'O YI'JIEBOAOPO/JHOT'O CbIPbsI,
IMPOMEKYTOYHLIX, IIOBOYHBLIX U KOHEYHBLIX ITPOAYKTOB W OTXO0O/I0B
NPOU3BO/ICTBA

Jlnst npoBeieHNst HCHBITAHKMH M IPOBEPKH TEXHOJIOrnH ObUI CIPOEKTHPOBAH, pa3paboTaH H

H3roTOBJICH CTCH/I. anHIIHHHaHbHaH CXeMa cTeHia npejcrap/icHa Ha PHCYHKE I
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Pucynox 1.1 — [IpunnunuansHas cxema npouecca KOMIIEKCHOT0 06/1aropaxHBanus TAKENBIX
HEe(PTAHBIX OCTATKOB

ITeus narpesa — 1 ; Peaktop Nel - akruarop nomydenust IIIPY— 2: PeakropNe2
obaropakxuBanus U pasaeneHns Ha Qppaxuun — 3; Konpercarop — xonoaunbHuk — 4; biok
CEPOOYHCTKH — 5,
[Totoku: I — Ilpupoansiii ras; I — nedrsnoe ceipwé; [11 - cmech rasa ¢ HeTAHBIM ChIpbEM; [V —
mupokas $ppakuus yraesopopoaos (LLIDY); V - cepocoaepskarye yrneponopossl 4 ras; VI—
rassl Ha (axen; VII — venpopearuposasiuuii ras Ha peuki; VI — Gensunonas ¢paxius; [X —
ausenbHas Qpaxuus ; X — octaTok Ha penuki, XI — wupokas Pppaxius yrnesonoposos (LIDY)
CreHji 1MO3BOJISICT, MPOBOAWUT HCIBITAHHS MO OoOJaropaXHBaHus pasjIHYHBIX BHIOB
He(TAHOTO CHIPbs B cMecH ¢ pupoaHbM razoM (I1I7) B pasnu4HBIX COOTHOLICHUAX.
Ha nepsom starne, Ha crenjie 611 3ajieiictBoBa Tonbko Peakrop Nel ¢ nenbio noabopa u
ONpe/IeIeHHs ONTHMAIBHBIX PEXKHMOB C MaKCHMAJIBHOH CTENEHBIO Mpeobpa3soBaHHs THKENOro
He()TAHOTO CBIPbS B WIHMPOKYIO yrieBogopoanyio (paxumio (IIDPY), ¢ HauGombumim

cojiepkaHueM (PpaKLHK, BBIKHITAIOIIEN /10 350°C.

dotorpaduu yCTAHOBKH, Ha KOTOPOH ObUIH NpPOBEACHBI MCIBITAHWS MNPE/ICTABICHBI B

[Tpunoxenuu A.

HpOTOKOHBI HCIBITAHHH HCXOAHOI'0 ChIpbSl H IMOJIYHYEHHBIX NPOIAYKTOB MPEeACTABJICHBI B

[Ipunosxxenuu b.



1.1 Hceanegoanne  PH3HKO-XHMHYCCKHX

YeBoAOPOAHOI0 Chiphil

XapakTepHCTHIR HCITONMB3YCMOTO

Jlist mpoBeieHust HCTbITaHUst ObUTH B3ATH 2 (/1Ba) 0Opasua mMasyTa, (PH3MKO-XHMHUECKHE

cBOifcTBa, IPYIIOBOI COCTaB M (DPAKIHOHHBIN cOCTaB Ma3yToB HpejcrabieH B Tabnuuax 1.1,

1.2, 1.3, 1.4

Tabmuua 1.1 — Pe3ynbTaThl 10 OCHOBHBIM (DH3HKO-XHMHYECKHM CBOMCTBAM MasyTa

IToxazarenn | 3uauenne ] Metoab! Heceq0BAHMIT
Mazym Ne 1 (Tanbos)

Copuepranne cepbl, % macc. 1,48 I'OCT P 51947-2002
ITnotHocts nipu 20 °C, r/em’ 0,892 I'OCT 3900-85
Baskoctb ycnosHas npu 50 °C, °BY 3.1 I'OCT 6258-85
TemnepaTypa BCHBILIKH B  OTKPbITOM 100 I'OCT 4333-87
THrae, °C
Temneparypa 3acteiBanms, °C 14 I'OCT 20287-91
Coneprxanue Bojibl, % menee 0,1 I'OCT P 54284-2010
DpakuHOHHbIH cocTas MasyTa,%
H.k.175-350°C 21,8
350-400°C 20,3
Ocratok cabitue 400°C 54,9
Iorepu 3,0

Tabnuua 1.2 — Pesynbrars! anannza masyra Nel (Tam60B) Ha xpomarorpade «I'paguent-M»

Homep nuka na rpajguke Ha3panne KOMIOHEHTA IIpouenthoe copepxanne, %
1 napaduno-HadTeHb! 29,8
2 apoMmaTHKa Jierkas 7.3
3 apoMaTHKa CpeaHAs 3,9
4 apoMaTHKa TsKenas 11,1
5 cmonbl | 3,6
6 CcMONBI 2 8.3
7 acasbTeHs! 36,0
HUroro 100
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Pucynoxk 1.2 — Pesynbrare ananusa maszyta Nel(TamGoB) Ha xpomarorpade «I'paguent-M»

1 K 1 R T

Tabnuua 1.3 — Pe3ynbraThl 10 OCHOBHBIM (PH3HKO-XMMHYECKHM CBOHCTBAM MasyTa

ITokasareJib | 3uaueHue MeToanb! HecJeq0BAHHI
Masyt Ne 2 (KaBka3)

Conepxanue cepsbl, % Macc., 0,537 ['OCT P 51947-2002
[TnotHocts npw 20 °C, r/em’ 0,938 I'OCT 3900-85
Bsskoctb yenoBHas nipu 50 °C, °BY 7,22 I'OCT 6258-85
Temneparypa BCHbILKH B OTKPLITOM 168 ['OCT 4333-87
THrae, °C
Temneparypa 3actoiBanus, °C 15 ['OCT 20287-91
Coaeprxanue Boabl, % 0,1 I"OCT P 54284-2010
DpakUHOHHLIH cocTas MasyTa,%
H.K.235-350°C 6,5
350-400°C 9,4
Ocratok cbiwe 400°C 82,9
[Totepu 1,2

Ta6nuua 1.4 — Pesynbrars! aHanuza masyra Ne2 (Kaska3z)na xpomatorpage «I'paauent-M»

Homep nuka na rpapuxe HasBanne KOMIOHEHTA IlpouenTHoe coagep:xanne, %

1 napaduHo-Ha(TeHbI 41,2
2 apoMaTHKa nerkas 11,1
3 apoMaTHKa CpeHss 2l
4 apomMaTHKa TsKenas 7,6
S cMObE | 4,7
6 CMOJIbI 2 18,9
i acasnbTeHsl 11,4

Hroro 100

mAngny E
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Pucynox 1.3 — Pesynbrath ananusa Mazyra Ne2(Kapka3) na xpomarorpade «I'paguent-My»

Jlust MCHBITAHWM HMCIOJNB30BANCA a3 METaH TEXHHUUYECKHH, KOMIOHEHTHBIH COCTaB

KOTOPOTO rnpeacTanieH B Tabnuue 1.5

Tabnuua 1.5 — koMnoOHeHTHBII cocTaB rasa (B % macc) uisi nporecca

HanmeHoBanne KOMIIOHEHTA 3HaueHue
Mertan 96,10
lenuii 0,012
Bojiopoa 0,016
Kucnopon 0,280
Jlnokcun yriepona 0,162
A3sor 1,19
OtaH 1,60
ITponan 0,310
W306yTan 0,058
H-OyTaH 0,059
M3onenTan 0,035
H-TIIEHTaH 0,044
["excanbl 0,087
I'entansl 0,053

10



1.2 HeciiegoBanne

HNpoAYKTOB

(bll3lll€0-¥llMll‘lCC KHX

XapaKTepHCeTHI

MPOMEKYTO THBIX

PesynbrarTel MOIY4EHHBIX MPOMEKYTOUHBIX MpoaykToB LIIDY npencrasnens! B Tabnuuax

1.6u 1.7.

Tabnuma 1.6 — PesynpTarbl M0 OCHOBHBIM (DPM3HKO-XHMHYECKHM CBOMCTBAM MPOMEXKYTOUHBIX
npoaykros IOV Tambosckoro masyra (Masyr Nel)

IMokazarenn | 3uauenne MeTroab! necsieoBanmii
LHI®Y N 1/0-25/05
Conepacanue cepbl, % macc. 1,229 I'OCT P 51947-2002
[TnoTtHocts npu 20 °C, r/em’ 0,864 I'OCT 3900-85
@®pakunoHHsiii coctas LLIDY, %
H.k.72-180°C 9,6
180-350°C 45,4
Ocratok cebiue 350°C 44,7
[lorepn 3,0

Tabnuua 1.7 — Pe3ynsraThl 10 OCHOBHBIM (DH3MKO-XHUMHYECKHM CBOHCTBAM MPOMEXYTOUHBIX
npoayktos LIIDY Kaskazckoro mazyra (Masyt Ne2)

IToxka3zarenn L 3navuenne [ MeTtoab1 Hecsieq0BAHNIT
HIDY Mo 2/0-06/06
Conepxanue cepbl, % macc. 0,445 I'OCT P 51947-2002
[MnotHocts npu 20 °C, r/em’ 0,863 I'OCT 3900-85
®pakuuonHsiii coctas LHIDY %
H.k.60-180°C 7,4
180-350°C 37,8
350-400°C 211
Ocrarok cebiie 400°C 25,4
[lorepu 2.3
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1.3  Hccaeponanme GU3HKO-XHMHYCCKHX €BOICTB MOO0UHBIX IIPOAYKTOB

B nanHO#l TEXHOJOrHH TOOOYHBIM TPOAYKTOM SIBISAIOTCS TIasbl, COCTaB KOTOPBIX

npejcrasie B Tabnunax 1.8, 1.9.

Ta6nuua 1.8 — Cocras ra3os, noynydaeMsix npu nepepadorke mazyra Nel

IToxkasarenn

3uauenne

1 MeTtoab! Heese0BaHMIi

Yeneeooopoonsie 2asvl ¢ npoyecca Nel/3-25/05

OnpeaeneHne HHANBHAYAILHOTO H
rPyNnoBoro yriaeBoAopOAHOro cocTasa,
% mon.

Meran

Bonopon

Juokena yrnepona

OrtaH

Iponan

H-6yran

H-nenran

I"excaHbl

[Tentanb!

87,8
2,2
0,19
3,62
3,6
1,30
1,19
0,08
0,02

'OCT 32507-2013

Tabnuua 1.9 — Cocras ra3os, nojayuaeMsix Ipu nepepaborke maszyra N2

IMoxaszatenns

|

3unavenne

MeToab! Heese10BaAHMIT

Yenesooopoonsie 2azvl ¢ npoyecca Ne2/3-06/06

Onpenenexue HHAUBHAYAILHOTO H
rpyNnoBOro yrieso0poAHOTO COCTAaBa,
% 06.

Meran

Bonopon

Juokeun yrnepoja

OtaH

[Tponan

H-Gyran

H-neunran

I'ekcanbl

[TentaHbt

89,66
3,72
0,14
2,16
1,59
1,43
1,19
0,07
0,04

['OCT 32507-2013

12




1.4 HUcceaenonanne lbllf]llICO-XllMll'leCKllX cBolicTB KOHCYHBIX MNPOAYKTOB

noayvennnix u3 MDY

Pesynbrarsl nojgyyennbix obpasios OeH3uMHOBOH M ausenbHOW (paxumii (KOHEUHBIE
MPOJYKTHI TEXHOJIOTHH) NpeJicTaBiensl B Tabmumax 1.10, 1.11.

Tabnuna 1.10 — Pe3ynbTarsl 110 OCHOBHBIM (PU3HKO-XUMHYECKHUM CBOHCTBAM OEH3MHOBOI H
JusenbHol pakuuii Mmazyra Nel

IMoxasarenn | 3uavenue | Meroawt neesaenopanuit
Omezon_Gensunosoii (hpaxyuu HK-180°C Mo 1/1-25/05

ObpemHas 11015 yrIeBOJOPOAOB (paKLiHs I'OCT 32507-2013
72-180°C, %:
- napaguHe! 20,660
- n3onapaduHsl 27,945
- apoMaTHkKa 18,996
- HaTeHBI 16,751
- oNepHHbI 14,195
- OKCHI'€HATOB 0,104

Omeon ousensnoit paxuuu 180°C-350°C Ne 1/2 - 25/05
Conepixanue cepbl, % Mace I'OCT P 51947-2002
dpakums 180-350°C 1,095
CocTtaB apoM. yrineBoaopoioB (paxiius
180-350°C,%
MoHouHKIHYeCKHE 18,43
Bunuknnueckue 10,85
[Monuuuknuueckue 4,41

Tabmuma 1.11 — Pe3ynsTarhl 10 OCHOBHBIM (PH3HKO-XUMHYECKHM CBOHCTBaM OEH3MHOBOH H
nu3enpHOM (paxiuit Masyta No2

ITokaszaTenn | 3uauenue l MeTo/ab! Hee/Ie10BAHMIT
Omeon Gensunocoit hparuuu HK-180"C No 2/1-06/06

O6bemHas /105151 YrIeBoA0pOA0B (ppaKiiHs rOCT 32507-2013
60-180°C, %:
- napadunbl 20,073
- u3onapad sl 28,915
- apoMarHKa 13,561
- Had)TeHs! 16,192
- onehHHbl 19,434
- OKCHTE€HATOB 0,253 '

Omeon dusensroi paxuuu 180°C-350"C Ne 2/2 - 06/06
CocTag apoM. yrneBoaopoaos (paxums
180-350°C,%
Mououuknnyeckue 19,0
Buuuknuueckue 9,35
[TonuuukIHuecKue 3,86

13



1.5 Orxoapl NPoH3BOACTBA

OTxo/b! MPOU3BOACTBA HA JIAHHOM 3Tare MOYKHO YCJIOBHO Pa3/ie/IuTh Ha CIIeyIoLue:

A) Ocrarok Bbie 350°C - B jaibHeiiiem ero He Oyjaer, ero no peuuxiay Oyayr
00paTHO BBOJMTE B IPOLIECC.

b) IToTepn — TEXHOJIOTHYECKHE IIOTEPH IO NMPE/BAPHTENIEHBIM pacieTaM COCTaBJISIOT
0,5-2,5%, uto jenaer TeXHONIOrHIO 6€30TXOHOH HIIH MAJIOOTXOHOH TeXHOoJIorui (6e30TX0AHOMH
CUMTAETCs TEXHOJIOTHS ¢ TIOTEPSMH Ha TeXHOJNorHueckuii mnpouece xo 1,5% Mace,
manooTxoaHoi 10 10% macc, cornacuo I'OCT).

B) ['a3el — cocTas ra3oB npuBesieH B pasjiene 1.3 u tabnuua 1.8 u 1.9 oryera.

MetaH 1 BOJOPOJ H APYTHE XKHPHBIC Ta3bl — ABISIIOTCS HENPOPEarHpoBaBIIHM ChIPhEM W
MOTYT B fanbHeiiieM ObITh HApaB/IeHb! HA PELHIIL.

Jlnokcua yrnepona — sBiseTcsi OalnacTHbIM ra3oM MPH METaHEe H TAKXKe MOTYT OBITh
nubo cOpouien B atMocdepy, nmubo HanpasiieH Ha peuuk, 160 oTAeNbHO Ha cOOp U OYHCTKY C

MOJIiy4Y€HHEM TOBapHOIO IIPOAYKTA.

14



2 BbILOP

HAHUBOJIEE

NPEAITOYTHUTEJBHOI'O 51

PAITMOHAJIBHOI'O BUJIA YIVIEBOJAOPOJHOT'O ChIPhSI, MATEPHUAJILHBIN

BAJIAHC IIEPEPABOTKU BBIGPAHHOI'O BH/IbI

CbIPbSI.

YIUVIEBOJXOPOJHOI'O

Ha ocHoBanuu IMPOBCJICHHBIX HCC/IEIOBAHUH 110 OCHOBHBIM (lJHSHI(O-XHMH‘IECKI‘IM

CBOHCTBAM HMCXOAHOrO ChIpbs H npoaykta IIIDY Obiia noArorosiieHa UX CpaBHHTENIbHAS

XapakTepUCTHKa, KOTopas npejcTasicHa B Tabnuue 2.1, 2,2.

Tabnmuua 2.1 — CpaBauTenpHas TabiHa pe3yibTaToB M0 OCHOBHBIM (DH3MKO-XHMHUYECKHM

cpoiicTsam HexoaHoro Masyra Nel u npoaykra [LIDY

IMokasarenn Masyt Nel HIDY Ne 1/0-25/05 H3menenne,
Abe,

Conepxanue cepsl, % mace. 1,497 1,229 -0,268 % macc
TnorHoets npu 20 °C, r/ew’ 0,892 0,864 -0,028
MpaxupoHHslii coctas ,%
Hauano kuneus "C 175 72 Huxe na 103
no 180°C 0,8 9,6 +8,8 % macc
180-350°C 21 45,4 +24.,4 % mace
Ocratok cabiwe 350°C 75,2 44,7 -30,5 % macc
[NoTepu 3,0 0,3 -2,7 % macc

Tabmnua 2.2 — CpaBHuTenbHas Tabnuua pe3yyibTaToB Mo OCHOBHBIM (PH3MKO-XHMHUECKUM

cBoicTBaM HcxoHOro Masyra No2 u npoaykra LDV

IlokaszaTens MasyTt Ne2 HI®Y Ne 2/0-06/06 H3menenne,
Abe.

Coneprxanue cepsl, % Macc. 0,537 0,445 -0,092 % mace
ITnotHocts nipu 20 °C, r/em” 0,938 0,863 -0,075
@pakuHOHHBIH cocTa ,%
HA4asI0 Kunenus "C 235 60 Huke Ha 175
60-180 . 7,4
180-350 - 37,8
H.k.235-350°C 6,5 . +38,7% macc
350-400°C 9,4 27,1 +17,7 % macc
Ocrarok csbiwe 400°C 82,9 25,4 -57,5 % macc
[Torepu 1,2 2,3 +1.1 % mace
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2.1

MarepuajibHblii

YHICBOAOPOAHOIO ChIPbil

Marepuansupiii  Gananc  rnporecca

oasanc

npouecea

nepepaborku

nepepaboTkH 1o

sKkcrnepuMeHToB Masyta Nel u Ne 2 npencrasnensl B Tabnunax 2.3, 2.4, 2.5

Tabauua 2.3 — Martepuanshblii 6ananc npouecca Ha | TOHHY Ma3yTHOTO ChIPbS

(PacueTHbIe OKa3aTesIu NPoLecca)

pacyeTHOMY

BRIOPAHHLIX BHIOB

Bssito Ilonyueno

HaumenoBanue  |[Macca, kr (% Macc |HaumeHoBanue Macca, Kr % macc

MasyT 1 000,00] . 83,34|Fase1 C\-C, 120,05 10,00

Mertan 200,00 16,66| bensunosas ¢p. 60,03 5,00
JluzenbHas ¢p. 935,88 78,00
Ocrarok semie 350°C 60,03 5,00
ITorepu 24,01 2,00

Uroro 1200,00, 100,00{ Utoro 1 200,00 100,00

Tabnuua 2.4 — MarepuansHbiit 6ananc mpoiecca Ha | TOHHY Ma3yTHOTO ChIPbs (J@aHHbIE C
sKcnepuMenTa mazyt No 1)

Bssaro Ioayueno
Haumenoranue |Macca, kr (% macc [HaumeHnosanue Macca, kr % macc
MasyTt 879,6| 87,96 'asm 23,3 2,33"
MertaH 120,0 12,4| bensunosas ¢p. 93,8 9,38
JlusensHas Qp. 4434 44,34
OcTaToK BEHIlIE
350°C 436,6 43,66
[Totepu 2,9 0,29
Uroro 1000,0f 100,00[ UToro 1000,00 100,00

Tabnuna 2.5 — Marepuanbhblii 6aance npoiecca Ha | TOHHY Ma3yTHOrO ChIpbs (aHHBIE C
sKcnepuMeHTa MasyT No 2)

B3sito Iloayueno
HammenoBanue |Macca, kr (% macc|HaumeHoBanue Macca, Kr % macc
Masyt 880,0 88,0| I"a3br 22,6 2,26
Meran 120,0 12,0| Bensunonas Qp 2.3 123
JluzensHas ¢p. 369,5 36,95
Ocrarok (Ma3syr) 513,1 51,31
ITorepu 22,9 2,23
Hroro 1 000,0| 100,00{ MUroro 1000,00 100,00
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SAKVIIOYEHUE

IIpoBeicHHBI  aHaNM3a Pe3yNbTaTOB  (PU3HKO-XHMHYECKHX CBOWCTB MOJIYUYEHHBIX
MPOAYKTOB B CPABHEHHH C HCXOJHBIM CBIPhe MoKazay Xxopoiui addexr no obnaropakuBaHuiO
ChIPbsl, MO3BOJIMB, NPH MPOBEACHHH HCIBITAHHUIT Ja)Ke 110 HEMOTHOMY TEXHOJIOTHYECKOMY ITHKIIY
nonyuuts Oonee 50% CBETABIX YrJEBOZOPOJOB, HTO TOBOPHT O €€ MPOMbILIIICHHOM
NPHMEHHMOCTH H O0JIBIIIOM SKOHOMHUYECKOM 3(hpeKxTe.

AHanu3 KOMIIOHEHTHOI'O COCTaBa HCXOHOTO chiphbsi Nel u Ne2 mokasan cnejyouee:

Haspanune komMnonenTa IlponenTtHnoe cogepranue IIpouenTthoe cogepiramnmne
KOMIIOHenTOoB cbIpbé Nel, % | komnonenTos chipbé No2, %

napa)uHo-Ha(TeHb! 29,8 41,2
apoMaTHka Jierkas 7,3 11,1
apoMaTHKa CpeziHis 3,9 5.1
apoMaTHKa TsKenas 11,1 7,6
cMobl | 3,6 4,7

CMOJIbl 2 83 18,9

ac(anbTeHsl 36,0 11,4

100 100

OCHOBHBIMH ~ KOMIIOHEHTaMM  McXOoAHOro  celppst  Nel wu N2  sBisoTest

napauHoHa(pTEeHOBBIE KOMIOHEHTbI 29,8% 1 41,2% COOTBETCTBEHHO.

B ceippe Nel nabniopaercs nossiieHHoe cojepikanue acansreHos 36% npotus 11,4%
B ceippe No2. Jlauubli (pakt ykaspiBaer Ha TO, 4TO ChIpb& Nel Gwmio momyueHo mpu Gosee
)KECTKHX JIECTPYKTHBHBIX Ipoueccax (TepMu4eckHil KpekuHr). Ha 910 ykaseiBaeT MIOTHOCTH
HCXO/HOTO CBIPbs H TEMIIEpATypa Havaja KHUIeHHs:

— [Tnotrocts Nel - 0,892 npotus 0,938 B chipbe Ne2.

— Temneparypa Hauno kunenust Nel — 175°C HpPOTHB 235°C B ceippe Ne2,

Kak mnoxazan CpaBHHTENIBHBIH aHalu3 pe3ysibTaToOB (PM3HKO-XMMHUYECKHX CBOMCTB
HCXOJIHOTO CHIPbsl H MpoaAyKToB obsiaropaxkupanus DY (tabnuua 2.1 oTuera) juist masyrta Nel
TamOoB, mosiyueHHas UIMPOKas GpaKius yrieBogopoIoB HMEET MOHHKEHHOE COAEepIKaHHe Cephbl
(na 0,268 % macc abe. u 17,9% oTH. HCXOAHOTO 3HAYEHHS), CHHIKEHHE 1o oTHocTH Ha 0,028
r/en’® (a 3,14 % OTH. HCXOAHOrO NPOJIYKTa) U HAYaJIbHYIO TEMIEPATypy KHIIEHHS, CHHKEHHYIO
na 103 °C (co 175°C mo 72°C), [To ¢pakiuoHHBIl COCTaBY NMPOM3OLIIO YBETHUCHUE BBIXOJA
GensnHoBoit (ppakuun Ha 8,8% macc abe. (n 11 kpaTHOE yBeIHYEHHE OTHOCHTEIBHO MCXOIHOTO

ceipbst ¢ 0,8 1o 9,6), yBenuyeHne BbIX0Jia Au3eNbHON (ppakuyuu Ha 24,4% macc (yBenHuyeHHE B
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2,16 pa3s OTHOCHTEILHO HCXOJHOIO BBIXO/A IPOAYKTOB), CHH)KEHHH ocTaTka chipbs Ha 30,5%
Mace (ocTatok cHkeH Ha 59,4 % OTHOCHTENIbHO HCXO/HOTO CHIPhS) H YMEHBLICHHEM MOTEPh Ha
npouecce Ha 2,7% macce (cHmxenue norepb B 10 pa3 OTHOCHTENBHO HCXOAHOTO ChIPbS).

Kak nokasan cpaBHHTENBHBIN aHANH3 pe3yabTaToB (H3UKO-XHMHYECKHX CBOMCTB
HCXO/IHOTO CHIPBS M NPoAyKTOB obnaropaxxusanus IOV (tabnuua 2.2 oryera) juis masyra No2
Kasxka3s, nonyuennas mupokas (ppakiyis yrieBoJ0pOJ0OB HMEET IOHMKEHHOE COJIEPIKAHHE CePbl
(na 0,092 % macc aGe. u 17,1% OTH. HCXOHOTO 3HAYEHHST), CHHXKEHHE IO IoTHOCTH Ha 0,075
r/en’ (na 8,0 % OTH. HCXOIHOTO NPOZYKTAa) H HAYaJbHYIO TEMIEPATYPy KHICHHS, CHHIKCHHYIO
na 175 °C (c 235°C o 60°C), Tlo (paknuoHHBI cocTaBy nosiusiack Gensuxosas (pakuus (7,4
% Macc, B HCXOJHOM ChIphe OEH3HHOBOIl (pakiMu HET), YBEIHYWJICS BBIXO/A JH3EJILHOM
¢pakuun nHa 38,7% wmacc (yBenuuenue B 5,82 pasa OTHOCHTENBHO MCXOJHOIO BBIXOJ@
MPOJYKTOB), IIPH 3TOM YBEJIHUHIACH N0 ()PAaKIMK B TEMIIEPATYPHOM AHaNa3oHe 350°C-400°C
Ha 17,7% macc (ysenuuenue B 2,88 pa3a mo CpaBHEHHIO C HCXOHBIM ChIPbEM), CHIKEHHH
ocrarka celpbst Ha 57,5% macc (ocratok cHuKeH Ha 69,4 % OTHOCHTENIBHO HCXOJHOTO ChIPhS),
HO MpH YBEJTHYEHHH 1OTEph Ha npouecce Ha 1,1% mace (ysennuenue B 1,92 pasa no cpaBHEHHIO
C HCXOJHBIM ChIpEE, ¢ 1,2 10 2,3).

OGoO1eHHO, TNPOBEICHHBIH aHANN3  PEe3yJbTATOB  (PUBHKO-XMMHUYECKHX CBOHCTB
MCXOJIHOTO CBIPbs M MOJy4eHHBIX npoaykTos LMY (tabnunet 2.1, 2.2), nokasan ciejiylonue:

1. Canxenwue cepsl 17,1-17,9 % otH.

2. CHuxeHue mioTHoCTH Ha 3,14-8% oTH.

3. CHMIKEHHS TeMIepaTyphl Hauana Kunenus Ha 103-175 °C

4, ITonyuena G6ensunoBas (paxuus (H.k. — 180 0C) H3 CBIPbs, B KOTOPOM OHA H3HAYAJIBHO
orcyrcrByer. Ilocne mpouecca konuvecTBo OeH3HHOBOH (pakuuu cocrasisier okono 8-9 %
Macc.

5. YBenuueH BrIX0oA Au3enbHOl (paxuuu (auanason 180-350 l:'C) Ha B 2,16-5,85 paza no
CPaBHEHHIO C HCXO/IHBIM COZICp)KaHHEM (DpaKiHHu B ChIphE

6. [TonyueHo chIpbe /uis anbHeiimero npomecca (auanason 350-400 °C)

7. CHU3MIICA OCTATOK TSHKENIOTO MPOJYKTA ¢ TeMrepaTypoii kumenus cprmie 400 °C na
59,4-69,4% OTHOCHTEJILHO OCTaTKa B HCXOJHOM ChIPhE.

AHanu3 OTXONAIMX ra3oB I0Ka3aJl HaJIMYUE YIVIEBOJOPOJAHBIX ra3oB a TaKKe Haluuue
BOZOpOJIa, JAHHBIE OCTATKH HE IIPOpearHpoBalid B IMPOLECCE H MOTYT HCIIOIL30BATHCH
MOBTOPHO.

Juis Gonee neTanbHOro aHaiaM3a MOJyYaeMbIX Ta30B H HX KOJIMYECTBA PEKOMEHIyeM
YCTAHOBHTb PAcXoJIOMEpbl Ha BbIXoJE rasoB. Takie pekOMEHJyeM MPOBOAHTHL JIEMEHTHBIH

COCTaB HCXOOHOTO CBIPBS JIJIS ONPEACIICHHA pacucTa MaKCHMaJbHOMI KOHBEPCHH ChIPbA,
18



Tem He MeHee, MOYKHO BIOJIHE OIpPECICHHO YTBEPXKAATh, YTO ONBITHBIE Mpoberu
IPOJIEMOHCTPUPOBAIH PAbOTOCIIOCOOHOCTH TpeuUIaracMo TEXHOJOTHH B YaCTH TOBBILICHHS
MOTEHIHANA JIErKUX (ppakuuii  yrieBoopoyioB (BBIXOA CBETNIBIX yBejuumwics B 2-6 pas
OTHOCHTEJIBHOTO HCXOJHOTO CHIPhS) M YACTHYHO CHIDKGHMSI coiepkaHHsi oOmed cepbl (B

cpeanem 6omnee 17% otH.).
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NPUJIIOKEHHUE A

®OTOI'PA®UN CTEHJIOBON YCTAHOBKH

Pucynok Al. — dororpaduu cTeHI0BOI yCTAaHOBKH:

| — cnpasa, 2 — criepeau, 3 — ciesa
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NPUJIOXEHHUE b

[TPOTOKOJIBI UCTIBITAHUMA UCXOJHOT'O CBIPHSI U ITOJIYYEHHBIX
INPOAYKTOB
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Tabmuua 4 — Pesynprare! anannsa masyra Ne2 Kaskas na xpomarorpade «I'paanent-My»

Homep nuka na rpadguke

Hassanue kommonenta

Ilpouentnoe cogep:ranne, %

| napapuHo-HaTeHb! 41,2
2 apoMaTHKa Jierkas 11,1
3 apomaTHKa cpeaHss 51
4 apoMaTHKa Tskenas 7,6
5 cMOJibl | 4,7
6 CMOJIBI 2 18,9
7 achanbTeHs! 11,4
Hroro 100

Jlonenr Kadenpsr
nepepaboTKu He(PTH, K.T.H.

Jouenr Kaeapsoi
nepepaboTkn He(TH, K.T.H.

TEXHOJIOTHH

-

i e Hasapos A.B.

TEXHOJIOTHH /‘y//’/ -
_;/_v/f"_’fﬁ Kuramos IO.H.




IPOTOKOJI UCTIBITAHUM
CornacHo aorosopy Ha okazauue yciuyr Ne0105/248-21 ot 20.05.21 ¢ OO0 «Punrexa» B

naGoparopuu ucnpiTaHus HedTi ¥ HedTenpoAYKTOB Kadeapsl TeXHONOrHH nepepaboTkn HeTH
GBUIM IPOBECHBI HCIIBITAHUS HE(PTENPOAYKTOB corslacHo 3asaBie Ne2/25-05
ot 25.05.2021 r. Jlata or6opa npo6: 25.05.2021 Axrt or6opa npo6 Ne2/25-05
JlocraBnensl B s1aGopatopuio 25.05.2021)lata nposenenus ucnbiTauuii: 25.05.2021-
30.05.2021.

Tabsuma 1 — Pe3ynpTarsl 10 OCHOBHBIM (DH3HKO-XHMHYECKHM CBOHCTBAM ITPOJIyKTOB

IToxasareb | 3nauenue [ MeTtoab! Heeie0BaHMIT

Hioy Xe 1/0-25/05
CopaeprkaHue cepbl, % macc. 1,229 ['OCT P 51947-2002
[notroets npu 20 °C, r/em’ 0,864 I'OCT 3900-85
®pakunonnstii cocras LLIDY %
H.k.72-180°C 9,6
180-350°C 45,4
Octatok cebie 350°C 44,7
ITotepu 0,3

Omezon Gensunosoii paxyuu HK-180"C Ne 1/1-25/05
O6bemMHas 105 YriieBoAopoioB (pakuHs 'OCT 32507-2013
72-180°C, %:
- napa(uHbl 20,660
- uzonapagHHb! 27,945
- apoMaTHKa 18,996
- HayTeHbI 16,751
- oneuHbl 14,195
- OKCHI'€HATOB 0,104
Omezon duzenvroii paxyuu 180°C-350°C Mo 1/2 - 25/05
Copneprkanue cepbl, % mace IFOCT P 51947-2002
dpakuns 180-350°C 1,095
CocTas apoM. Yriesoopoos (pakums
180-350°C,%
MoHouuknHueckHe 18,43
Buuuknuyeckue 10,85
[Tonuuuknu4yecKkHe 4,41
Yeneeodopodnsie zazvi ¢ npoyecca Nel/3-25/05
OnpeaeneHue HHAHBHAYANLHOTO H [OCT 32507-2013
rpynMnoBoro yriesoA0poAHOro cocTasa,
% mon.
Meran 89,66
Bonopon 3,72
Jlokeun yriepoaa 0,14
OraH 2,16
[Tponan 1,59
H-6yran 1,43
H-neurax 1,19
[ekcanbi 0,07
[TenTanb! 0,04
JloueHT Kadenpbl TEXHOIOTHU %/_ /
nepepaboTku HeTH, K.T.H. /T b5 e 7" Kuramos IO.H.
JloueHT Kadeaps! TEXHOJIOTHH

nepepaboTKu HE(TH, K.T.H. ; “~_— Haszsapos A.B.




