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CopepxaHue
I = Y=Y a1 1
2. BFD cxembl, MaTepuanbHbi 6anaHc, pacxogbl 3HEPropecypcoB, SKOHOMUYECKNE MO-
KasaTenu onsa npoecca C UCnosib30BaHNE XMMUYECKUX MHULNATOPOB NONuUMepusaumm. ............
3. BFD cxembl, MmaTepuanbHbin 6anaHc, pacxogbl 9HEPropecypcoB, 3KOHOMUYECKME MO-
KasaTtenu ons npouecca ¢ Ucnosib3oBaHne pagmaumoHHOro MHULUMPOBAHNA NONMMepPU3aLUmn. . ..

= T8 =T Y 1

MpunoxeHus

1. TexHuyeckoe 3agaHne

2. Komnnekt BFD n PFD cxem npouecca ¢ UCMosfb30BaHNE XMMUYECKUX NHULMATOPOB NOSIMMEpPU-
3aumu

3. BFD cxembl, maTtepuanbHbii 6anaHc, pacxoabl SHEPropecypcoB, SKOHOMUYECKME MoKasaTenu

ANs npolecca ¢ UCMnonb3oBaHMe paanaLMoHHOro MHULMNPOBAHKS NonMMepu3aumm
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Mo Teme pagnaumoHHOM XMMUMX BbIMOSTHAMNOCH:
«Cmonbl ocaxgaembie Ha anekTpodunbTpax nocrne nedyen odxura npy NpoM3BOACTBE

yrnerpaguTtoBbIX MaTepuanoBy https://makston-engineering.ru/kontseptualnyy-proyekt-17new

«McxogHble TexHonornyeckne AaHHble Ans 6asoBoro npoekTa. [lpouecc nonyyvyeHus
GnoYHOro nonMMeTUNMeTakpunara ¢ npegenomM NpoYHOCTM Npu cxatum He MeHee 130 MMa,
TonwmHe 6noka He meHee 350 MM KM mMonekynsipHom Bece He MeHee 8.000.000 y.e.»

https://makston-engineering.ru/kontseptualnyy-proyekt-69new

PaboT morno 6bl 6bITb Gonblue, HO ¢ NyGNMKauMs MU BO3HUKAKOT Npobnembl 1 gaxe B
dopme pedepaToB, a ecnm cogepxaHme HefOCTYMHO, TO UMEKOTCS N OKOSbHbIE NYTU:

Paguaunonnaa xumumsa. Yacte 1. https://makston-engineering.ru/blog-zametki/post/net-

predela-sovershenstvu

PaguaunonHaa xumumsa. Yactb 2. https://makston-engineering.ru/blog-zametki/post/net-

predela-sovershenstvu-chast-2

1. BBepgeHue

Cemb net Hasag ana komnanum https://corporate.evonik.com/en/company/locations/

Oblna BbINONHEHa paboTa nonMMmepmsaumm metTunMmeTakpunara B 6a3oBoM MOTOPHOM Macne, ¢
nonyyeHnem BsI3KOCTHOW npucagku. PaboTa BbinonHANacb Ans NOATBEPXAEHUS paHee paspa-
©0TaHHbIX NPOLECCOB.

B cepeanHe 80-x B CCCP 3nektporopckom cunmane BHUNHI nposBogunuce nccneno-
BaHWSI N NUNOTHbIE BbINYCKM BSA3KOCTHbIX MPMUCAAoK K Macnam noslydaemble nonumepusaumen
MOHOMepa B Macne.

CyTb npouecca 3akntoyanach B cregyroLem:

- MOHOMEPbI (CTUPON, LMKIONeHTaaneH, n3obyTuneH, metunMmeTakpunar u gp., UCNosib-
3yemMble, Kak OCHOBa ANSA BA3KOCTHbIX NPUCcCaaok) 4o0aBnaTCs HENOCPEeACTBEHHO B Macro, rae
1 NPOBOAMTCA NONMMepm3auns

- nonumepu3auma NpoBoamMnach nNog AeVCTBUEM NOHU3UPYIOLWLErO U3NYyYeHUs, Npu pas-
NNYHBIX Jo3ax ramma-msnyyenus 0,25-1 Mpag

- MOJEKYNSApPHbIA BEC NnonumMmepa perynuposancs go3on obnyveHus. OnpegeneHne mo-
NEKYNSAPHOro Beca no BA3KOCTW B CPAaBHEHUN C 3TarlOHHbIMU KPUBBIMM

- Macno, B KOTOPOM OCYLLECTBIANAack NonMMmepmusaumnsa Npy ykasaHHbIX 4o3ax U3nyyeHus
He nogBepranocb AeCTPYKLUUN, HE N3MEHANOCH KMCITOTHOE YMCO N APYrMe OCHOBHbIE XapaKTe-
PUCTUKN, YTO ABMANOCH NPegMEeTOM ApPYrnx cneumnarnbHbIX UCCreaoBaHMM Ha CTOMKOCTb Macen

1 TONNUB NpY BO3AENCTBUN paanaLmm
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- MexaHuyeckasi CTOMKOCTb, KaK Mofy4YeHHON BA3KOCTHOW Mpucagku, Tak U macen ¢ go-

GaBneHveM Nony4YeHHOW Npucagku, NpoBepsiacb C NMOMOLLbIO YrbTPa3BYKOBOIo AucnepraTopa
(4ac pabotbl - 100.000 km npobera gsuratens).

Cxema 1.
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Mo OKOHYaHWMIO CPOKOB KOHPMAEHUMANBLHOCTM Mbl NpeaocTaBnsaem pedepaTt ¢ BbIbopou-
HbIMW MaTepuanamm rno npoLeccy, MMeHHo:

- BFD cxema

- MatepuanbHbii 6anaHc

- pacxofbl 3Hepropecypcos

- 3KOHOMMUKa npouecca

HO He yKa3blBaeM napameTpbl pexunma.

TexHnyeckoe 3aganHune (T3) npegnonarano UCNONb30BaHNE B KAYECTBE UCTOYHMKA U3NY-
YEeHUs1 NPOMbILLIIEHHOrO UMMYNbCHOrO NMHenHoro yckoputena (UJTY) paspaboTtka n nponssoa-
CTBO KoTOopbIX Begetcs B NHctutyte agepHon dmsmkn CO PAH HaudmHasa ¢ 1970 roga. [do3bl

obnyudenwns /f; III; IIl; lll; Il KGy, 4To He nNpegnofnaraeT UCMNOMb30BaHME ramMMa-usnyyeHus u
cepbes3Hon pagnaLmMOHHOW 3aLlUUThI.

2. BFD cxembl, maTepuanbHbIM 6anaHc, pacxoabl 3HEpPropecypcoB, 3KOHOMUYe-
CKMe nokasaTenu Ana npouecca ¢ UCMofib30BaHMEe XMMUYECKUX MHULUMATOPOB NOfIMMepu-

3aumn. Bce cToMMOCTHbIE NokasaTtenu npueeaeHsl Ha nepuog 2014 roaa.

Cxema 2.
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N with monomers
10% of raw stock
Tabnuua 1.
Material Balance Utilities consumption
Tons / Price
Raw material year % | ek ton | Y012l €K Type unit | Perton| €/unit Total €
Methyl methacrylate] 300 | 22.11% | 245 735.00| |Electricity for process| MWh | 2.10 85.88 180.34
Fresh toluene 54 3.08% 3.14 169.56| |Electricity for burning| MWh | 0.12 85.88 58.28
Benzoyl peroxide 3 0.22% | 50.84 | 15252 Steam (4 bar) Geal | 62.00 | 14.25 883.50
Engine oil 1,000 | 73.69% | 1.14 | 1,140.00 Cooling water m* | 9.00 | 002 0.14
Total 1,357 [100.00%| - |2197.08 [Nitrogenforprocess| 3 | o 00 | 008 3.07
and burning
Production i
Technical and m® | 16.00 | 0.01 0.11
Additive 30% | 1,258 | 92.70% | 5.50 |6,919.00 instrument air
Recycled toluene *| 216 _ ] _ Fuel gas m® | 126.00 | 0.08 10.24
N . 3
Polluted toluene 27 1.99% | 2.20 59.40| |Demineralized water | m 3.50 0.54 1.90
Polluted monomer | 30 | 221% | 147 44.10 Total per ton 1,137.58
Losses Total for annual production 1,431,078.53
Toluene 27 1.99% - -
Monomer 15 1.11% - -
Total 1,357 (100.00% - 7,022.50

3. BFD cxewmbl, maTepuanbHbiM 6anaHc, pacxoabl dHepropecypcoB, 3KOHOMUYe-

CKue nokKasartesnun anda npouecca ¢ mcnosfnb3oBaHune paganauyMoHHOro MHULWMNpoBaHUA MNo-

numepusauymn. Bce ctoumocTHble NokasaTtenu npueegeHbl Ha nepuog 2014 roga.

Cxema 3.
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Monomer and oil

Cooler destruction products
B stage 1 (53%)
i Radiation-
I chemicalgas ! S — 39 tons
L _ products | : Degasified 1
13 tons ey
1,239 tons

- Cooler
! stage 2
Homogenlzwonl 1,300 tons : g 1,287tons | VAcuum |
of monomer In ¥ L5 film
oil 8 E evaporator
} i ‘ 1,239 tons
13

Biological treatment

Water 999,

Qil 0.5%
Monomer | 0.2%

Tabnuua 2.
Material Balance Utilities consumption
Tons / Price
Raw material year % | ek /ton | TOta €K Type unit |Perton | €/unit Total €
Methyl methacrylate] 300 | 23.08% | 2.45 736.36| [Electricity for process| MWh | 1.70 85.88 145.99
Engine oil 1,000 | 76.92% | 1.14 |1.,136.36 Electricity for burning| MWh | 0.15 85.88 12.88
Total 1,300 |100.00% - 1,872.73 Steam (4 bar) Geal 8.50 14.25 121.13
Production Cooling water m® 7.00 0.02 0.11
Additive 30% | 1,239 | 95.31% | 550 |6,814.50| |MNitrogenforprocess | 5 | 54464 | (g 3.07
and burning
Polluted monomer 39 3.00% 1.47 57.44 .
- Technicaland m® | 16.00 | 0.01 0.11
Loss instrument air
iation- i Fuel s - 0.08 0.00
Radlanonocc:ihen;nlcal 13 1.00% i i uel gas m
gas procucts Demineralized water | m? 3.50 0.54 1.90
Oil and monomer 9 0.69% - -
Total per ton 285.19
Total 1,300 |100.00% - 6,871.94
’ ’ Total for annual production 353,348.06
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6. BbiBOAbI

497 400 Salesfor 2012, From a corporate

1. | Qil additives annual sales, €k presentation

Based on market information of

2. il additive average price, €k / ton S PMMA additives prices
3. |Qil additive sales volume, tons 20 436 Cuctient of 1. divided by 2.
4 Costfor additives production (basic 2882 Sumof 4.1 and 4.2
technology). €k / ton
a1 Utilities. €k / ton 1138 C;Iculated based on the tables on
slides 4 and 6
42 Baw rial, €k / ton 1745 Calculated based on the tablas on

slides 4 and 6

Cost for additives production (radiation-

chemical technology), €k f ton LD e

51 Utilities. €k / ton 0.985 Calculated basad on the tables on

' slides 4 and &
. Calculated based on the tables on

52 Raw matenal, €k / ton 1,511 slides 4 and &
, - ' Calculated based on the tables on

&, |Reductionin the yield of additive production -1,5% clides 4 and 6

- Economic effect from implementation of

radiation-chemical technology, €k / ton e = oL T

71 Costsaving, €k / ton 1,085 Differance between 4. and 5
7.2 Increase (decrease) of revenue, €k [ ton - 0,083 Productof 2, and 6.
‘ 8 Eﬂ::“‘ of technology implementation , €k ‘ @ Productof 7. and 1.
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