Mapusa CuaHeBa

3aroJioBoK :

Ba3oBble Moy/IM pereHepanuu OyPOBbIX CTOUYHBIX BO/I ;
Iloa3aro/10BoOK :

TexHUuKa , TEXHOJIOTUSA M AU3aliH NPU (POPMHUPOBAHUU CUCTEM KOHCTPYKIUU
U MHPPACTPYKTYPHI NPHUCYLINX YMHOH OyPHILHON YCTAHOBKE U €
WHHOBAIIHOHHBIM JKBHUBAJICHTAM ;

KiaroueBnie cjioBa

TexHuka , TexHOJI0rMs M QU3aiH ; Tpanchopmanus cucTeM KOMILJIEKCHOTO
au3aHa ; Peuupkyasiuusa ; @opMUpPOBaHHE CUCTEM KOHCTPYKIUH §
DopMHUpPOBaHHE CUCTEM IKOCHCTEMbI M HHPppacTpyKTyphI ;1loaHbIiH padounii
MK 5 Penupkyasinus OypoBbIX CTOYHBIX BOA 5 CucreMbl MOAYJIA ;
NudpacTpykTypa yMHOI OypPUIbHOI YCTAHOBKH ;

AHHOTAIIUA ©

Kak noka3siBaroT MaTCpHUaJibl KHUI'H , B HACTOAIICC BPCMA HMCCTCA BO3MOXKHOCTD
PCHINTL 3KOJIOTHYCCKHUC HpO6HeMBI C IIPOU3BOACTBOM CIICLHIUAJIBHOI'O
TCXHOJIOTHYCCKOI'O OGOpy,Z[OBaHI/IH , PACCMOTPCHHOI'O B ATOM KHUTE

Komrmeke Mostyneli i1l pereHepanny BOJbI U BOJIHBIX PACTBOPOB

Komrieke yHuuimpoBaHHBIX TEXHOJOTUYECKUX MOAYJIEH g 00paboTku 06e3
pEarcHTOB B MpOIECcaX PEreHepaluy BOJbI U BOJHBIX PACTBOPOB;

Komruiekc BKITIOYaeT psii aBTOHOMHBIX TEXHOJOTUYECKUX YHU(PUITUPOBAHHBIX
MEXIy cOOOM 10 KOMIIOHEHTaM, MaTepuasam, Mpudopam, MPUHITUITY TeHCTBUS,
MPUHITUITY PUMEHEHUS U 00CITYKUBaHUS MOYJIEH, KOTOPHIE MOTYT OBIThH
CKOMIIOHOBAHBI MEXIYy COOOM B TEXHOJIOTMYECKYIO JIMHUIO JjIsl 00paboTku 0e3
XUMUYECKUX MaTepUajioB M MOJHOW PEreHepalii BOJbI U BOJHBIX PACTBOPOB .



Kondurypaius u coctaB TuHuM onpeaensiercss ICXoAs U3 KOHKPETHBIX YCIOBHM
NPUMEHEHUS JTMHUY B PA3JIMYHBIX OTPACIISX MPOMBIIUIEHHOTO U
CEJILCKOXO3SICTBEHHOTO IPOU3BO/ICTBA.

TexHuKa , TEXHOJIOTHS U U3aiiH Mpu GOPMHUPOBAHUU CUCTEM KOHCTPYKIIUU U
UHQGPACTPYKTYphl MPUCYIIUX YMHOU OYpUIILHOM YCTAHOBKE U €€
MHHOBAIIMOHHBIM 3KBHUBAJICHTaM , TO3BOJISIFOIIIMM BBIMIOJIHEHUE MMOJIHOTO
pabouero 1yKIIa MPU PeIUPKYIISAIUN OYPOBBIX CTOUHBIX BOJ M aJallTallys dTHX
TEXHUYECKUX PEIICHUI K KilaccuueckuM nojoxeHussim TPU3 u APU3

Tpanchopmaniys cucTeM KOMIUIEKCHOTO JU3aiiHa U MPOU3BOJICTBA MAaTEpPUAIOB U
KOMIIOHEHTOB KOHCTPYKIIMHM U UHOPACTPYKTYPhl YMHOU OypHIIBHOM YCTAHOBKU B
Pa3BUTOE YMHOE TMOKOE aBTOMAaTHU3MPOBAHHOE IMPOU3BOJACTBO , PE3YJIbTaTOM
KOTOPOI'O IOJDKHBI IBUTHCS — MHHOBALIMOHHBIE YMHBIE JIETAJIM U KOMIIOHEHTHI , a
TaK)Ke€ KOMIUIEKCHBIE TEXHOJIOTUU OH — JIalfH pereHepalui OypoBbIX CTOUYHBIX BOJI
C COIPOBOKICHUEM IIPOLIECCOB IIPOLIECCOPHON TEXHUKOU C UCIIOJIb30BAHUEM
JJIEMEHTOB UCKYCCTBEHHOT'O MHTEIIJIEKTA U UCKYCCTBEHHBIX HEMPOHHBIX CETEN

[TonHBINM OH — JaliH OnepaIMOHHbIN OCCKOHTAKTHBIN aBTOMAaTHUYECKUNH KOHTPOJIb
SKOJIOTUYECKHUX MAapaMETPOB , TEXHOJOTMUECKUX MapaMeTPOB U MPOILIECCOB
YMHOU OypOBOM YCTAHOBKHM B PEXHUME PEabHOTO BPEMEHH U TI0 BO3MOYKHOCTH -
JIMCTAHIIMOHHO

OTBeThI HAa BO3MOXKHBIE BOMPOCHI IO TEXHOJIOTHSIM JJis1 00pabOTKU
IPOMBILIUIEHHBIX BOJAHBIX CTOKOB , BKJIIOUasi OypOBbI€ CTOYHBIE BOJIbI BCEX BUIIOB

Copep:xanue :
Berymiienue : Crp. 4

Tpancdopmanus cucTeM KOMIUIEKCHOIO AU3aliHA M MPOU3BOJACTBA
MaTepHaJI0B U KOMIIOHEHTOB KOHCTPYKIMHU U HH(PPACTPYKTYPbI YMHOM
OypuibHOi yctaHoBKH : C1p. 7

OTBeTbI HA BO3MOXKHBIE BONMPOCHI 0  TEXHOJIOTUSIM JJIs1 00padoTKHU
NMPOMBIILJIEHHBIX BOJHBIX CTOKOB , BKJIKOYasi 0ypoBble CTOYHbIE BOJAbI BCEX
Bua0B : Ctp. 25 ;



CnMcoK MCIO/Ib30BAHHOM JTUTEPATYPHI , NATEHTHAS W JUIEH3NOHHAS
uHpopmanms : Crp. 40 ;

Beryniienue :

TexHuka , TeXHOJIOTUA M AU3aUH NPH GOPMHUPOBAHMH CUCTEM KOHCTPYKLMH
U MHPPACTPYKTYPHI NPHUCYLINX YMHOH OyPHILHON YCTAHOBKE U €
WHHOBAIIMOHHBIM JKBHUBAJIEHTAM , MO3BOJIAIOIIMM BbINOJHECHHE MTOJTHOTO
padoYero HUKJIA MPU PEUUPKYJISAIHN OyPOBbIX CTOYHBIX BOJ H aJaNTANMS
ITHX TEXHHUYECKHUX pellleHUuil K KjaaccuieckuM nojoxkeausm TPU3 u APU3
U 00eCreYuBAKOIIUM 110 COBOKYITHOCTH BCeX MOCJIeA0BATEIbHbIX AeCTBUH 10
NPUHIMIIAM AJITOPUTMA PellieHUs] H300peTaTe/IbCKUX 33124 J0CTHKEHH e
U/1eaJIbHOT0 KOHEYHOI'0 pe3ybTaTa ;



OcHoBHBIEC 0a30BbIC MOAYJIU M OINEPAIMH KOMIUIEKCHON TEXHOJOTUH OUYUCTKU U
pereHepaiyu BoJIbl

Ha ¢oto npencraBiien Motynb Takoi 00pabOTKH , BKIIOYAIOMIUN 3
ANEKTPOXUMUYECKUX PEAKTOpPA U JIBE KOJIOHHBI TOHHOW 0OMEHHO# 00paboTKH ;
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TexHoorNMYeCKHEe MOYJIN , COCTABIIAIOIINE YCTAHOBKHU 11 00pabOTKH BOJBI U
BOJIHBIX PACTBOPOB

Monynb BXo1HOM 00pabOTKH , BKITIOUAIOIINNA 0aK , CHCTEMY I'eHepaluu MeHsl ,
CHCTEMY OTBOJIa M CEIUMEHTAIIMH BCIICHEHHBIX 3arps3HEHUH , CHCTEMY
HachIIeHus: 00bEMa 00pabaTeiBa€MOM BOJIBI KHCIOPOJOM , CUCTEMY HACBIIICHHS
00bEMa 00pabaThIBAEMOM BOJBI MUKPO - IMYy3bIPbKaMH BO3AyXa U CUCTEMY
HaCBIIIEHUS 00bEMa 00pabaThIBaeMOii BOIbI HAHOPA3MEPHBIMU — My3bIPhKaMU
BO3ayXa ; Bce cucteMbl MOAysi CHAOKEHBI yCTPOUCTBAMU OECKOHTAKTHOTO
KOHTPOJISI TapaMeTpoB 00padaThIBA€MOM BOJIBI IO METOAAM JIEKTPOMArHUTHOM
PE30HAHCHOM CIIEKTPOCKOIIUU

Bce Bxopsmue cucteMbl MOYJIsl 001a4a0T CYIIECTBEHHON HOBU3HOM U 1O
OT/ICJIBHOCTH U B COBOKYITHOCTHU MPUHOCAT PE3YJIbTAT , HE UMEIOIIUNA MecTa B
JIPYTUX TEXHOJOTHUSIX

Moaynb HOHHONH — 0OMEHHOU 00padOTKH , BKIIFOUAIOIINI CEKIMOHHBIE KOJIOHHBI C
KarcyJUpOBaHHBIMA HOHHBIMU — OOMEHHBIMU MaTe€puaiaM , CHHTETUYECKUMH ,
HaTypaJIbHBIMU ¥ OMOJIOTHYECKUMH , HACOCHI , TaTYUKH PACXOAA , MAHOMETPHI ,
oOpaTHbIe KJIaniaHa U BEHTWIN

Bce Bxopsmiue cucteMbl MOYJIsl 001a4a0T CYIIECTBEHHON HOBU3HOM U 1O
OTAEIBHOCTH U B COBOKYITHOCTH IIPUHOCAT PE3YJbTAT , HE UMEIOLIAN MECTA B
JIPYTUX TEXHOJIOTUSIX , B TOM YKCJIE U MPpU 00pabOTKE M OYMCTKE PAIMOAKTHBHOM
BOJIbI

Moysib OTHOIIOTOYHOTO 3JIEKTPOXMMHUYECKOTO PEAKTOPA , BKIIOYAIOIIHIM
ANEKTPOXUMUYECKUNA PEAKTOP C METAJUIMYECKMMHU JIEKTPOAHBIMU SYEHKaMHU |,
MCTOYHHK IEKTPUUYECKOrO MUTAHUS , TPOLECCOPHYIO CUCTEMY YIPABJICHUS U
KOHTPOJISI ¢ OECKOHTAKTHBIMU CEHCOPAMU M3MEPEHUS YPOBHSI KMCIIOTHOCTH B
peXKUME peaTbHOTO BPEMEHU



Bce Bxopsimue cucreMbl MO 001a4aI0T CYIIIECTBEHHON HOBU3HOM M 110
OTAECIBHOCTH ¥ B COBOKYITHOCTH IIPUHOCAT PE3yJIbTaT , HE UMEIOIIUM MECTa B
JIPYTUX TEXHOJIOTUSIX , B TOM YHCIIE€ U MPU 00paOOTKE U OUUCTKE PAAMOAKTUBHOM
BOJIbI

MOI[YJIL OIHOIIOTOYHOTI'O JJICKTPOXHMMHUYCCKOI'O pCaKTOpa , BKJ'IIOLIaIOHH/Iﬁ
BJIGKTpOXI/IMH‘{eCKI/IfI PCAKTOp ¢ KOMIIO3UTHBIMU 3JJICKTPOIAHBIMHU sTYCMKaMH )
HCTOYHHUK SJICKTPUYICCKOI'O IIMTAHUA , IIPOUOCCCOPHYIO CUCTCMY YIIPABJICHUA U
KOHTPOJIA C OECKOHTAKTHBIMU CCHCOpaMM U3MCEPCHUS YPOBHA KUCIIOTHOCTH B
PCKHUME PCAJILHOI'O BPCMCHU

Bce Bxonsume cucteMbl MOAYJIS 00J1aJal0T CYLIECTBEHHON HOBU3HOM U IO
OTZEJIBHOCTH U B COBOKYITHOCTH IIPUHOCAT PE3YJIbTAT , HE UMEIOLIUN MECTa B
JOPYTUX TEXHOJIOTHUSX , B TOM YUCJIE U pU 00pabOTKE U OYMCTKE PaJHOAKTHBHOM
BO/IBI

Moynb 31E€KTPOXUMUYECKOTO PEAKTOPA C IBYMSI BOCXOIAIIMMU MOTOKAMH |,
BKJIFOYAIOIIUH , 3JEKTPOXUMHUYECKUN PEAKTOP C KOMIO3UTHBIMU 3JIEKTPOJIHBIMU
SSYEUKaMHU , ICTOYHUK JICKTPUUECKOrO MUTAHUSL , TPOLECCOPHYIO CUCTEMY
YIPABJICHUS] U KOHTPOJISI ¢ OECKOHTAKTHBIMU CEHCOPAMH U3MEPEHUS YPOBHS
KUCIIOTHOCTH B PEXKUME PEATbHOIO BPEMEHU

Bce Bxoasiue cuctembl MOAyJIst 00J1aat0T CYIIECTBEHHOW HOBU3HOMU U TIO
OTAEIBHOCTH U B COBOKYITHOCTH IIPUHOCAT PE3YJbTAT , HE UMEIOLIAN MECTA B
JIPYTUX TEXHOJIOTUSIX , B TOM YKCJIE U MpU 00pabOTKE M OYMCTKE PATMOAKTHBHOM
BO/JIbI
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Tpancdopmanus cucTeM KOMILIEKCHOIO AU3aliHA M MPOU3BO/JCTBA
MATEPHUAJIOB U KOMIIOHEHTOB KOHCTPYKIMH U MH(PPACTPYKTYPbI YMHOM
OypWIbHOI YCTAHOBKH B Pa3BUTOE YMHOe THOKOe aBTOMATH3MPOBAHHOE
MPOU3BOJCTBO , Pe3yJIbTATOM KOTOPOI0 A0JI’KHbI AIBUTHCS —

WHHOBALMOHHBIE YMHBbIE 1€TAJIH U KOMIIOHEHTHI , 2 TAK/Ke KOMILJIEKCHbIE
TEXHOJIOTHH OH — JIAiiH pereHepanuy OypoBbIX CTOYHBIX BOJ €
COIIPOBO:K/ICHHEM MPOLECCOB MPOLECCOPHOH TEXHUKOM ¢ UCII0JIb30BAHNEM
3JIEMEHTOB MCKYCCTBEHHOI0 HHTE/LJICKTA M MCKYCCTBEHHBIX HEMPOHHBIX CeTel
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Ha pucynke npezncrasnena TpéXxMepHasi MOJI€NIb OJTHOTO U3 BApUAHTOB
KOMITOHOBKH MOJTYJIS JIJIsl 0OpabOTKH BOJIbI , BOJHBIX PACTBOPOB U BOJHBIX CTOKOB
0e3 MpUMEHEHUSI XUMUYECKUX pEeareHTOB

[IpencraBieHHast MOIEb TOKA3bIBACT TPEX ATAMHBIN BapuaHT 0OpabOTKU U B
Ka)XJIOM M3 3TANoB TaKoil 00pabOTKH UCTIONB3YIOTCS (P PEKTUBHBIC
MHHOBALIMOHHBIE 3JIEMEHTHI, TAKHE KaK , - BUXPEBbIE T€HEPATOPHI MEHHI ,
IEKTPOXUMUYECKUE PEAKTOPHI Ha 0a3€ AIEKTPOIOB U3TOTOBJIEHHBIX U3 YIIIEPO —
YIJIEPOJIHBIX KOMIIO3UTHBIX TKAHEH

YpasneHne BCEMU TEXHOJIOTMYECKUMHU ONEPaLsIMU OCYLIECTBIISIECTCS C
HCIOJIb30BAaHUEM DJIEMEHTOB UCKYCCTBEHHOI'O UHTEIJIEKTAa U UCKYCCTBEHHBIX
HEUPOHHBIX CETEH , @ KOHTPOJIb B PEKUME PEATBHOTO BPEMEHH OCYLIECTBIIAECTCS
10 METOJIaM 3JIEKTPOMArHUTHOW PE30HAHCHOM CIIEKTPOCKOIUU



IToJiHbBI OH — JIAWH ONIEPANMOHHBINA 0€CKOHTAKTHBIA ABTOMATHYECKUI
KOHTPOJIb JKOJOTHYECKNX MAaPAMETPOB , TEXHOJOTHYECKHX MAPaAMETPOB H
MPOLECCOB OCYHIECTBJISACTCH B IKOCHCTEMe U HHPPACTPYKTYpe YMHOH
OypoBOH YCTAHOBKH B PeKMMe PeajbHOIr0 BPeMEHHU U 10 BO3MOKHOCTH —
JUCTAHIIMOHHO ;

YuurtbiBas BBICOKYIO CTENICHb HOBU3HbI BBINIICYKAa3aHHBIX MOAYJbHBIX
TEXHHUICCKHUX pemeHnﬁ NMPUBOAATCH OTBE€THI HA BO3HUKAIOIIIHNE
KOMILJIEKCHBIC BOIIPOCHI |

OTBeTbI HA BO3MOKHbIE BONMPOCHI 0  TEXHOJIOTUSIM JIJIs1 00padoTKHU
NMPOMBINLJIEHHBIX BOJAHBIX CTOKOB , BKJIIOUYasi 0ypoBble CTOYHbIE BOJAbI BCEX
BH/IOB ;

1. Otser Ha Bompoc Ne 1

KaxoBa 3aBUCUMOCTH NMPEIIOKEHHBIX aBTOPOM  METOJI0B 00pabOTKH
IIPOMBILIJIEHHBIX CTOKOB 10 OTHOLIEHHIO K APYTUM U3BECTHBIM U
MPUMEHSIOIIAMCSA METOAAM U MO OTHOLIEHUIO OJIHOTO , MPEIaracMoro K
npyromy? Eciu Takast 3aBUCUMOCTb CYIIECTBYET, TO B YEM OHA BbIpakaeTcs?

[Ipensiaraercst KOMIUIEKCHAs TEXHOJIOTHS 1O 00paOOTKE BOJHBIX MPOMBIIIJIEHHBIX
CTOKOB, KOTOpasi COAECPKUT PAJl OCIEIOBATENBHBIX, HO HE CBSI3aHHBIX MEXKIY
co0o¥i onepanuii;

Bbonee TOYHO , MOKHO MPEACTABUTH BCE ATAlbl 00paOOTKU BOABI , KaK
MOCJIEIOBATEIBbHO CMEHSIOIIME APYT Ipyra BapuaHThl BO3ICUCTBUS Ha BOMY; BCE
3T BapUaHThl UMEIOT pa3InyHble (PU3NUECKUE U XUMUUYECKIE PUHIUIBI PaOOTHI;

ABTOp mpeayaraeT KOMIUIEKCHYIO TEXHOJIOTHIO, KOTOPYIO MOKHO PEaIn30BaTh ,
IIPU TTOMOIIIM 3aKOHUYCHHBIX, aBBTOHOMHBIX , YHU(PUIIUPOBAHHBIX TEXHOJIOTHYECKHUX
MOJIyJIEH, B TAKOM COCTABE:



- MOAYJb Ui NPEABAPUTENHEHOTO aKKyMYJIHUPOBAHUS KHUIKOCTH ,
npeaHa3HaYeHHON Ha 00paboTKYy; B 3TOM MOJTyJie HET IPUHIUIHUATBHON HOBU3HBI
,HO €CIIi K HeMy J0OaBUTH Psii MOAUDUIIUPYIOMINX 3JIEMEHTOB U3 MOPThes
WHHOBAIIMM  , MOKHO TOJYYUTh HEOOBIUHBII, HO OYeHb HEOOXOIUMBIN Ha PHIHKE
pe3yJbTar;

- MOJYJIb IPEIBAPUTEIHLHON MEXaHNUECKON (MIBTPAIK C KOMIUIEKCHBIMU
aJIeMEHTaMu MOHHOTO OOMEHa B paMKaX CUCTEMHOW 00BEMHON OOMEHHOM
00pabOTKH; ITOT MOJYJIb SIBJISIETCSI OPUTUHAIBHON TEXHOJIOTHEH
npeajaraeMblii MOIYJb AT pelIeHue MHOTHUX COIYTCTBYIOIIUX MPoOsieM B
00paboTKe BOJIbI NOCIIE €€ UCOIb30BaHUS B TEXHOJIOTHYECKOM IPOLIECcce U
3arpsiI3HEHMS OTXOJIaMHU U IIPOyKTaMHU 3TOr0 MPOLECCA; OCHOBHOE HA3HAUYECHHE
3TOr0 MOAYJIS ,- 3TO MEXaHUYECKasi PUIIbTpaLMsl B COUETaHUU C ITOIMYTHOM
00pabOTKOM MPU NOMOLIY PA3TMYHBIX HATYPAJIBHBIX U KOMIIO3UTHBIX MaTE€PUAJIOB;
KOHCTPYKTUMBHOE UCIIOJIHEHUE MOAYJIS,- TAaTPOHHOE, 00eCTIeUrBAIOIIEEe
MaKCHMaJbHYI0 KOMIIOHOBOYHYIO THOKOCTB;

- MOJYJIb A3POJUHAMUYECKOHN TypOO (iioTaiuu; MOyJb SIBISETCS] OPUTHHATIBLHON
TEXHOJIOTUEH  ; MOAYJIb IPUMEHSIET adPOJIMHAMUYECKUE T€HEPATOPhI TEHBI ,
MHTETPATUBHBIC KOMIUJIEKCHBIC YIbTPa KOMITAKTHBIE TEHEPATOPHI , KOTOPHIC
o0ecreunBalT BO3MOKHOCTh 00pa30BBIBATh MEHY MPHU MOCTOSHHOM JIBUXKCHUU
o0pabaTbIBaeMOM KUIKOCTH; OCHOBHBIM OTIIMYUEM MOJIYJIS SIBJISIETCSI BHICOKAS
CKOPOCTb 00pa30BaHUs TIEHBI, TO3BOJISIONIAS B IOTOKE ABUKYIIEHCS KUIKOCTH
BCIICHUTh OPTaHUYECKUE MPUMECH U B MOCIAEACTBUM 3PHEKTUBHO OTACITUTH UX OT
OCHOBHOT'O 00BEMA KHUIKOCTH;

- MOIYJIb 3JICKTPOJIIUTHUYCCKOI'O U3BJICUCHUA MCTAJITIOB, I10 MCTOY CKOpOCTHOfI
BHGKTpOHHTquCKOﬁ MCTAJNIN3alIUH; OTOT K€ MOAYJIb MOKCT UMCTh CIICAYIOIIUC
HUCIIOJTHCHH, KaK:

- MOAYJb 00paOOTKH BOJIBI M BOJITHBIX PACTBOPOB 0O€3 peareHToB ¢ (puHAIBHOU
00pabOTKOM J1s1 TITyOOKOM AIIEKTPOXUMHUYECKON Je3UH(EKIINH;

- MOAYJb DJIEKTPOXHUMHYECKON KOPPEKTUPOBKU KHCIOTHOCTH 0€3 MPUMEHECHHUS
XUMUYECKUX PEareHTOB;
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- MOAYJb DJIEKTPOXMUMHUYECKON KOPPEKTUPOBKHU MIENOYHOCTU O€3 MPUMEHEHUS
XUMUYECKUX PEareHTOB;

- MOAYJIb O6€CHC‘1HB3IOIHHﬁ 0e3 MMPUMCHCHNA XUMHUYCCKUX PCAICHTOB
QJICKTPOXUMHUUYCCKYIO KOAryJsiguro U MOAYJIb 06€CH€‘II/IBaI-OHII/Iﬁ oe3
IMPUMCHCHUA XUMHYCCKHUX PCArCHTOB (I)OpMI/IpOBaHI/IC C-)JIGKTpOXHMH‘IGCKOﬁ
reTepo- KoaryJsinuu; 5TOT MOAYJIb TAKKE MOKCT UMCTh HCCKOJIBKO
KOHCTPYKTHUBHBIX IIPHUHIUIIHAJIbHBIX I/ICHOHHCHI/Iﬁ;

Bce ncnonnenus YKa3aHHOT'O MOOYJIA ABJIIFOTCA OpPII‘PIH&JIBHOfI TEXHOJOTHUEH ;

Moaynbs GUHUITHON MeXaHUYECKON (GUIBTPAIK C dJIEMEHTAMU HOHHOU U
KOMILIEKCHOW MHTErPAaTUBHOM OOMEHHOW 00pabOTKM U OMOJOTUYECKON COpOIUH;
3TOT MOAYJIb SABJISIETCA OPUTMHAIBHOM TEXHOJIOTUEN

Monyb — KOJIOHHA HOHHONM OOMEHHOI 00pabOTKU U OMOTIOTUYECKON COpOIuu;

Monynp A akKyMyJIHpOBaHHsI 00pabOTaHHOM KHUAKOCTH, Tepes e€
YTUJIU3alUen;

Otset Ha Bompoc Ne 2

B kakux OTpacCiIAX IMPOMBIIIJICHHOCTHU , KAKHNEC ITPOICCCHI O6pa6OTKI/I BOJBI B
HACTOAIICC BPCM: UCIIOJIb3YIOT ?

B HacTosiiee BpeMst B pa3IuyHBIX OTPACIsIX MPOMBIIIIEHHOCTH , HCTIOJIb3YOIIEH
BOJIy B TEXHOJIOTHYECKUX LIEJISIX , JJIsl OUMCTKHU BOJBI , 3aTPSI3HEHHON MPOAYKTAMU
¥ OTXO0JIaMHU 3TUX TEXHOJIOTHYECKHUX MPOIECCOB, TPUMEHSIOTCS CJICAYIOLINE
METO/IbI OOPA0OTKU U OYUCTKH :

- METOJI XUMUYECKON 00pabOTKU C MPUMEHEHUEM XUMHUUYECKUX PEarcHTOB ;
MIPUMEHSETCS HECKOJIBKO MOAU(DHUKAIINI 3TOTO METO/Ia ¥ COYETAaHHUI STOTO METO/1a
C IPYTUMH TEXHOJIOTHSIMU; ATOT METOJ U €ro MoAuUKaIMy Hanboee
pacripocTpaHéH , 3anumas 6osiee 70% pbrIHKA BOJIOOYMCTHBIX TEXHOJIOTHIA;

- M€TOJT 00paOOTKH M OYMCTKHU BOJBI 0€3 IPUMEHCHHS XUMUYCCKUX PEarcHTOB;
MIPUMEHSETCS HECKOJIBKO OCHOBHBIX MOJIH(UKAITUN 3TOTO METO/a, OTIMYAFOIIUXCS
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MEXly COOOM MO AMANa30Hy BO3MOYKHOCTEN U XapaKTEPUCTUK; TH METObI
oxBaTbIBaOT MeHee 20% pbIHKa BOJIOOYHUCTHBIX TEXHOJIOTHIA;

- BCEBO3MOXHbIE KOMOMHUPOBAHHBIE METO/BI , KaK IIPABUJIO COCTABJICHHBIE U3
IIEPBBIX JIBYX METOJOB C Pa3JIMYHBIMU JOIOJHUTEIBHBIMU TEXHOJIOTMYECKUMHU
npuéMaMu , 00yCIOBIEHHBIMH Pa3IMYHBIMU JIOKAJIbHBIMU YCIIOBUSMH ,
MMEIOIIMMHUCS Y TOTPEOUTENEH TEXHOIOIMH; 3TH METObI U TEXHOJIOTUU
OXBaTbIBAIOT OKOJI0 10% pbIHKA M UMEIOT TEHACHIIMIO K PACIIMPEHUIO 30HbI
OXBarTa,

OtBet Ha Bompoc Ne3

Kakue mpoOaemMbl CTOAT CETOAHS ePe/T TUIOM Yy MOJIh30BaTelNei TEXHOIOTHH
BOJIOOYUCTKHU M KAKHE€ PEIICHUS CETOTHS UMEIOTCS JJIsI TPEOAOICHHUS ITHUX
npobsiem

[To cocTosiHMIO HA CETOMHSIIIHUN JIEHb TIEpe/1 MOIb30BaTEIIMU BOAOOYHCTHBIX
TEXHOJIOTUHA CTOMUT MEIIBIN PsT TPOOJIeM, KOTOPBIE HE MTO3BOJISIOT MTOAHATH YPOBEHD
3¢ (PEKTUBHOCTH BCITIOMOTATEIHHBIX OTIEPAIIMA BOJJOOYUCTKH JI0 YPOBHS

3¢ (PEKTUBHOCTH OCHOBHBIX TEXHOJIOTHYECKUX OTEpaIiiii; K YUCITy OCHOBHBIX
po06JIeM MOYKHO OTHECTH:

- TIOCTOSIHHOE OTpaHUYE€HHE BOJIHBIX PECYPCOB, KOTOPHIE MOTYT OBIThH
UCIIOJIb30BaHbl B TEXHOJIOTMYECKUX IIPOLIECCaX;

- IIOCTOSIHHOE yXYJUIEHNE Ka4eCTBA IMPUPOJHBIX BOJHBIX PECYPCOB, KOTOPHIE
MOYHO MCII0JIb30BaTh B TEXHOJOIMYECKUX ITPOLIECCAX;

- IIOCTOAHHOC ITOBBIIICHUC CTOUMOCTH BOJHBIX PECCYPCOB;

- TIOCTOSIHHO yCHJIMBAIOIINECS] TPeOOBaHUS CTAaHAAPTOB K BOJIE, KOTOPYIO MOKHO
cOpachIBaTh B KaHAIM3AIMIO, YTO MOBBIIIAET CTOMMOCTH OYMCTKU BOJHBIX CTOKOB;

- IIOCTOSHHO ITOBBIIIAOIMINCCI Tpe60BaHI/I$I K ImapaMCcTpamM BOIbI,
HCHOJ’ILC}}GOIHCIZCH JaCTHU4YHO U HpHMeHﬂIOIHefICH B TCXHOJIOTHYCCKOM IIPOLECCCC;

- 110 MCPC pasBUTHUA HOBBIX U YCOBCPIICHCTBOBAHNIO CYHICCTBYIOIINX
TCXHOJOIMYCCKHUX IIPOLHECCCOB , IIOCTOAHHOC IMOABJICHHUC HOBBIX, PAHCC HC

12



UCIIOJIb30BABIIUXCS MATEPUATIOB, CHHTETUUECKUX U OPTaHUYECKUX, UTO TPeOyeT
MOCTOSIHHOM MOJIEpPHU3AIIMH BOJIOOYMCTHBIX COOPY>KEHHUI UIIM OYE€Hb IIUPOKOTO
JMara3oHa BO3MOKHOCTEH 3TUX COOPYKEHUM, YTO CBA3AHO C 3HAUYUTEIbHBIM
YAOPOKaHHEM KaK 000pYyIOBAaHHUS , TAK U TEXHOJIOTMYECKOT0 Mpouecca
BOJOOYHCTKY;

- Hauu4ue OOJIBIIOr0 KOJIMYECTBA MPOU3BOACTB , PA0OTAIOIINX 110 TPATUIIMOHHOM
TEXHOJIOTHH, 000py0BaHNE KOTOPBIX BRIPAOOTAIO CBOM pecypc, 3aMeHa KOTOPOTO
TpeOyeT 3HAUUTENbHBIX 3aTpaT UM BOOOIIE HE BO3MOXKHA,

OtBet Ha Bonipoc Ne4

MO>kHO 11 IPEOA0ETh CETOIHSITHIE MPOoOIeMbl Ha 6a3e U MpU MOMOIIU
CYHIECTBYIOIINX TEXHOJIOTUIA?

HpO6H€MBI BOOJOOYHUCTKHU K BOAOIIOATOTOBKH, KOTOPLIC BBIABJICHLBI II0 COCTOSHHIO
Ha CGI‘OIIHHIHHI/Iﬁ JCHDb , Ha 0a3e M3BECTHBIX MCTOJ0OB N TEXHOJOT UM PCUINTDH
HCBO3MOJKHO,; PpCHICHUC TOJIZKHO OBITH KOMIIJICKCHBIM, TaK KaK 9YaCTUYHOC PCIICHHC
HC YAOBJICTBOPACT HU OJHO COBPCMCHHOC IIPONU3BOJACTBO, ITIO3TOMY IIPUMCHCHUC
OJHUX WJIN COBOKYITHOCTH APYTHUX MCTOJA0B,- BCEX HOBLIX TpC6OB3HPII>i, KOTOPLIC
BO3HHUKIIN U IIPOAOJIKAIOT BO3HHKATh HC pCHIACT,

OtBert Ha Bompoc Ne 5

Kaxue TexHom0oruu BOJOOYHCTKY OBLITH BHEJPEHBI B TPOMBIIIUICHHOCTh B TEUEHUU
nocienuux 10 ner? Kakue mpo6iemMbl 3T TEXHOJIOTUH PEIIAIOT U MPEO0I0JICBAIOT 7

3a nociennue 10 JeT B TEXHOJIOTHN BOJOOUYUCTKH HE BO3HUKIIO a0COIIOTHO HOBBIX
HanpaBJICHWI; B OCHOBHOM HOBHMHKHU KacaJIUCh IPUMEHEHHS HOBBIX MaTEPHAJIOB B
OCHOBHBIX BapHaHTaX TEXHOJOTHI MO OYUCTKE BOABI CPOPMYTUPOBAHHBIX B
peAbIIyIIUe TO/Ibl; KOHEUHO AJIEMEHTHas 0a3a pa3BUBAJIaCh, HO MPUHIMITHAIBHO
HOBBIX KOMIUIEKCHBIX TEXHOJIOTHH HE BO3HUKIIO;

Bce ycoBepiieHCTBOBaHUS pelliajiy JIOKAJIbHbBIE TPOOIEMbl, IPU COXPaHEHUU
MOJIO’KEHHS, KOTJ]a KOMIUIEKCHOTO PeLIeHHs He ObLIIO;
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HpI/IHHI/IHI/IaHI)HBIC HpO6HCMBI IIpu JIFOO0M pacKiIaac COXpaHAINCh,- © OCHOBHBIMU
HECU3MCHHBIMH HpO6HCMaMI/I CJICAYyCT HAa3BAThb:

- Hannuune 3HaunTeIbHOTO KOJIMYeCTBA OTXOO0B , Tp€6y10H_[I/IX YTHIIN3AIHUH,
- HGO6XOI[I/IMOCTB B OOJBIINX KOJWYESCTBAX MaTCpUaJIOB IJIs1 BOAOOYUCTKU,

- HGO6XOI[I/IMOCTB B 3HAYUTCIIBbHBIX ITPON3BOACTBCHHBIX INIOIIAAAX AJIA
BOJOOYUCTKH,

- HCO6XOI[I/IMOCTI> SHAYHUTCIIbHBIX OHCPICTHUYCCKHUX 3aTpaT IJII BOOJOOYUCTKH,

OtBet Ha Bompoc Ne 6

Ha kaxoil craqny pa3BUTHs HAXOASATCS HOBBIE UJIEH , IPEJIOKEHHBIE
COBPEMEHHBIMU CIIELMAINCTAMHA U MHHOBALMOHHBIMU 3KOJIOTHYECKUMHU
JKCIEpTaMu 7 Kak OBICTPO IO HUM MOKHO MPHUITH K IPOMBIIIJICHHBIM
oOpasuam? EcTh 11 KaKre-TO TEXHOJIOTUYECKUE TPYIHOCTH , YTO OBbI MOCTPOUTH
3TO 000pyAOBaHHE ? KaKUM Oy/1eT KOMMEPUYECKUM MPOIYKT , Oa3upyIOIIMIiCS Ha
HOBBIX, TPEIJIOKEHHBIX 3TUMH IPYIIAMHU CIIEHUAIMCTOB U 3KOJIOTMYECKUX
DHTY3MACTOB  TEXHOJOTHAX?

JIist peanu3anyy HOBBIX UJEH B 00J1aCTH BOAOOUYHMCTKHU HE TpeOyeTcs pa3paboTKu
HOBBIX MaT€PUAJIOB ¥ TEXHOJIOTHI; BBUY ITOTO JUISl IPOCKTHUPOBAHUS U
M3TOTOBJICHUS OTIBITHBIX 00PA3I0B HE TPeOYeTCS MHOTO BPEMEHU; JAJIsl PA3IUYHBIX
MOJTyJIel 3TO BpeMsl B IpesiesiaX OT YEThIPEX O BOCbMU MECSIIEB; U3TOTOBUTH
yKa3aHHbIE ONBITHBIE 00pa3Lbl MOXKHO Ha JIFOOOM CPEHEM MAIIMHOCTPOUTEIHHOM
OpEeaIpUITUN;

OtBet Ha Bompoc Ne 7

KakoBa Oynet a1 mosib30BaTesisi CTOMMOCTD TMpe/jaracMoi TEXHOJIOT U ?
CtpyKTypa CTOUMOCTH TMpeiaraéMoil TEXHOJIOTHH; KaKUE U3 MPEITI0KEHHBIX
TEXHUYECKUX PEIIeHUH OyyT MPeANOUTUTEIHbHBIMHA JIJIS1 TOTCHIIMATBHBIX
I10JIb30BaTENIC?
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CtouMoCTh AJ1s TOTpeOUTENs AJIs MPEAJIOKEHHBIX TEXHOIOTUHN OyIeT
0a3upoBaThCs HA TOW MOJIENIM pealn3allid U MapKETUHTa, KOTOpbIe OyayT
BBIOPAHBI TOTPEOUTENIEM U3 KOJMUECTBA MPEAJIOKEHHBIX €My MOJIEICH; TI0
CJI0’KMBIIEMYCSI MHEHUIO MOJTYJIbHBIN MPUHIUIT TIOCTPOCHUS TTO3BOJISIET
MPEUIOKUTH NOTPEOUTENO0 THOKUE YCIIOBHS OIIATHl B COOTBETCTBUU C CUTYallUEH
,AMEIOIIEH MECTO B MOMEHT MPEAJIOKECHUS;

XapaxkTep CTOMMOCTH M CTPYKTYypa LIEHBI HA MOJYJIM OCHOBBIBAIOTCS Ha
CJIEYIOIINUX 0a30BbIX MOMEHTAX:

- TIPU MOJYJIbHOM CTPYKTYpE U3JENHs CEpUMHOCTh TPOU3BOJICTBA BO3PACTAET;

- MOAyJIbHasA CTPYKTYypa IMO3BOJIACT IIPOU3BOJAUTL MOJYJIHU B PA3JIMYHBIX CTpaHax
C pa3JIM4YHbIM YPOBHCM TEXHUYECKOM KYJIbTYPBI;

- MOJYJIbHAsA CTPYKTYypa MO3BOJISAET BIIMCATh MOAYJIA B TEXHOJIOTUYECKUE
KOMIUIEKCHI C Pa3JIMYHBIM YPOBHEM MHTETPALMU U PA3JINYHBIM YPOBHEM
TEXHUYECKOI'0 COBEPIICHCTBA,

- TIPU MOJYJIbHOM CTPYKTYpE 3aTpaThl Ha (yHAAMEHTHI U APYTrHe KOMMYHHUKAUN
3HAYUTEIILHO COKPAIAKOTCS,

- MOJyJbHasl CTPYKTYpa MO3BOJISIET MOJTYYUTh BEICOKUH YPOBEHb YHUDUKAIIIH
KOHCTPYKTUBHBIX U TEXHOJIOTUYECKUX PEUICHUH, YTO MOBBIIIAET KAYECTBO
M3TOTOBJIEHUSI U MOHTAXa , a TAK)KE PACXOJIbI HA POU3BOJICTBO 3aIIACHBIX YaCTEM;

OtBet Ha Bompoc Ne 8

Kakue npoOnemsl npeiaraemasi MTHHOBALIMOHHAsT TE€XHOJIOTHs He pemaer? Kakue
HOBBIE MPOOJIEMBI MOTYT BO3HUKHYTb [TPH Pa3BUTUU CYIIECTBYIOIIUX TEXHOIOTUH ,
pelIeHre KOTOPBIX HE MPEyCMOTPEHO MpeIIaraéMbIMU TEXHOJIOTUSIMU?
Hackonbko 10Jro npeajiaraéMble TEXHOJIOTHMH MOTYT ObITh YBEPEHHO
BOCTpPeOOBAaHHBIMU Y MOTEHIMAIBHBIX TOTPEOUTENEH, YUUTHIBAS TEHICHIUN
Pa3BUTHS TEXHOJIOTUH, NPUMEHSIOLIUX BOY JIJIsl TEXHOJOTUYECKUX HYXK?

[Ipennaraemas TEXHOIOTHUS SIBJSECTCS] KOMILJIEKCHOM M MPAKTUYECKU CIIOCOOHA
PEIINTH BCE M3BECTHBIC HA CETOIHS MTPOOJIEMBI 10 BOJOOYHCTKE; CYIIECTBYET
MHOTO CyOBEKTHUBHBIX MMPUYHH , KOT/Ia MOTEHIIUATBHBIN MOTPEOUTETh TEXHOJIOTHU
HE KEJIACT BHEJIPSATh TEXHOJOTUYECKOE PEIICHUE CBOUX MPOOJIeM, a UIIET
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PUYMHBI JJI JOKA3aTeJIbCTBA HEBO3MOXKHOCTH OUYUCTUTDH BOJY B YCIIOBHSIX €T0
NPEANPUSATHS; B 3TOM CIIydae MpoOJieMbl SBISIOTCS CYOBEKTUBHBIMU U UX
pEIIeHNE MPOTUB KEJIAHMS MOTSHIIUATLHOTO TOTPEOUTENSI 3aTPYTHEHO
OpraHu3aluOHHO;

[Ipeasiaraemble penieHus ABISIOTCS TEXHOIOTHYECKU JOCTATOYHO THOKUMU, YTO
OBI TIpH JIFOOBIX BapHAaHTAX U3MEHEHHUS OCHOBHOMW MTPOU3BOJICTBEHHON TEXHOJIOTHH
aJlalTUPOBATHCS K HUM,;

OtBet Ha Bompoc Ne 9

KakoBo nosioxenue AeCTBYIOMMX PETNIAMEHTUPYIOIIUX CTAHAAPTOB U APYTUX
HOPMATUBHBIX JIOKYMEHTOB B pa3pe3e npemiaraeMon texnonorun? Kak
npeasiaraeMasi TEXHOJIOT s MPeAyCMaTPUBAET 00ECIIEUeHUE COOTBETCTBUS
TpeOOBAHUSIM JICUCTBYIOIINM CTaHAapTaM?

[Ipensiaraemasi TEXHOJIOTHS MMOTHOCTHIO aIaITUPOBAHA K TPEOOBAHUSIM
JNEUCTBYIOIIMX 3KOJIOTMYECKUX CTAHAAPTOB; 3TO B IIEPBYIO OYEPEIb KAaCaeTCA
KOHEYHBIX KOHLEHTpAMi METaNIOB B 00padOTaHHON BOJIE; B OTCYTCTBUU
TOKCUYHBIX OTXO/0B; B BO3MOXXHOCTH BO3BpallaTh OYMILECHHYIO BOLY B
MIPOU3BOJICTBO; B BO3MOKHOCTH COKPATUTh KOJIMYECTBO COPACHIBAEMBIX CTOKOB;

OtBet Ha Bompoc Ne 10

ITo MHEHMIO pa3pabOTYMKA TEXHOJIOTHUU, YTO MOXKET CIIYKUTh MPUYUHOMN TOTO, YTO
MOTPEOUTENH TEXHOJOTUH PUMET PEIICHUE OCTABUTh Y ¢e0s CYIIECTBYIOIIYIO
TEXHOJIOTHIO U HE 3aX0YET BHEJAPATH HOBYIO , MPEIJIOKEHHYIO TEXHOJIOTHIO?

Takux NpUYMH MOXKET ObITh HECKOJIBKO:

- Y CYIIECTBYIOIIEH TEXHOJIOTHUH HET CYIIECTBEHHBIX MPOOJIEM IO KAaYECTBY
OYMCTKH;

- CTOMMOCTDB BOJIbI B 30HC ITOJIb30BATCIIA HCBCJIIMKA UJIN 3aTPAThl HA BOAY
KOMIICHCHPYIOTCS MPABHUTCIILCTBOM;
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-y MPOMU3BOJICTBA HET KOMMEPYECKOTO OYIyIIEeTo B TEIEPEUIHEM pailoHe ero
TUCIIOKAIMH, IPOU3BOJCTBO IUIAHUPYIOT NEPEHECTH B Pa3BUBAIOIIMECS CTPAHBI;

- PAcHOJI0KEHHE TEXHOJIOTMYECKOT0 000pYA0BAHMS OYEHB TUIOTHOE U HE
MO3BOJIAET O€3 MePecTPONKHU 3/JaHUSl YCTAHOBUTH HOBOE 00OPYIOBAHHE;

- CTOUMOCTb OYUCTKH I10 TIPeIJIaraéMoi TEXHOJIOTUH BBIIIE YEM I10
CYLIECTBYIOIIEN TEXHOIOTHH;

Otset Ha Bompoc Ne 11

[To kaxx0¥ U3 MPeaSIOKEHHBIX TEXHUUECKUX UCH, YTO HEOOXOIUMO CIIENaTh , 4YTO
OBl SKCIIEPUMEHTAJILHO MPOBEPUTH UX HAa KOHLENTYalbHYI0 pad0TOCIIOCOOHOCTh U
KOMMEPUYECKYIO0 BOCTpEOOBAaHHOCTh ?

ITo TeXHOIOTUH IEKTPOIUTHYECKOTO U3BIEUEHUS METAIJIOB LIEJIECO00pPa3HO
AKCIIEPUMEHTAJIBLHO MPOBEPUTH 3P(HEKTUBHOCTH MPOLECCA U3BJICUEHUSI METAJLIA,
MCXOJIHbIE M KOHEYHbIE KOHIEHTPALMU METAJlJIa B BOJIE;

[To TeXHONOrUMU a3pOAMHAMUYECKOT0 BCIIEHUBAHMS 11€J1IECO00pa3HO
AKCIIEPUMEHTAIILHO MPOBEPUTH IP(HEKTUBHOCTH MPOIECCa U UCXOIHBIC U
KOHEYHBIEC KOHIICHTPAIIUY OPraHUYECKUX 3arpsi3HEHUN B BOJIE;

Otset Ha Bompoc Ne 12

HaTeHTHO-J'II/II_IeHSI/IOHHaH CuTyanus 1o rnpeajiaracMbIM TCXHOJIOTHUAM, ITAaTCHTHAA
CITOCOOHOCTh npeajraraCMbIX TCXHOJIOTHYCCKUX MCTOI0B

ITo npennaraembiM MeTOaM 00paOOTKU BOJBI , IO pe3ysIbTaTaM MpeIBAPUTEIBHOM
IpopabOTKHU U MaTEHTHOTO MTOMCKA , OIPEEIICHBl U PEAIM30BaHbl CIIETYIOIINE
TEMBI JIJI1 TATEHTHBIX allUIMKALWNI:

- KOMILJIEKC MOAYJIeH i yriyOaéHHON 00pabOTKHU BOJbI U BOJHBIX PACTBOPOB U
ACCOLIMMPOBAHHBIN METO]I €r0 UCIIOJIb30BAHUS;

- METO/Jl KOMIUIEKCHOM 00pa0OTKH BOJBI M TEXHOJIOTUYECKUE MOAYJIU TS
pealin3alnu yKa3aHHOTO METO/1A;
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- MCTOA JJICKTPOJIUTHYCCKOI'O U3BJICUCHUA MCTAJIJIOB U3 IIOTOKA BOAbLI UJIN
BOJHOI'O paCTBOPA M JICKTPOJIHBIC STYCHKU IJI peajin3alli YKa3aHHOI'O METOAA,

- MCTOA aA3pOAMHAMUYCCKOI'O BCIICHUBAHUA BOAbLI B €€ IIOCTOSIHHO ABHKYIICMCA
IIOTOKC M I'CHCPATOP IICHBI JJIA OCYHICCTBIICHUS YKAa3aHHOI'O MCTOAA,

- KOMIUIEKCHBIM METOJl HHTEIPAaTUBHOTO (PUIBTPOBAHUS, CONPIKEHHOTO C
MOHHON 0OMeHHOU 00paboTKOM 1 OMOIOTHYECKON COPOIIHEi;

- OJICKTPOJHasA s'ueiika IJIL QJICKTPOKOAryJiiiu € KOAKCHAJIbHBIMH 3JICKTPOJaMU;

- DJIEKTPOAHAS AYEHKA ISl DJIEKTPOKOATYJIISLMY C HENPEPHIBHO JBUXKYILIMMCS
JIEHTOYHBIM KaTOJOM;

- BIEKTpOAHAA sTYEHKa ISl KOPPEKTUPOBKU KUCIOTHOCTH WM HIEJTOYHOCTH C
0JIOKaMH MOJISIPU3YEMBIX PACTBOPUMBIX 3JIEKTPOJIOB;

- BIEKTpPOAHAA sTYEHKa JJIsl KOPPEKTUPOBKU KUCIOTHOCTH WM HIEJTOYHOCTH C
00BEMHO-TIOPUCTHIMU JIEKTPOIAMH;

- BIEKTpOAHAA sTYEHKa JJIsl KOPPEKTUPOBKU KUCIOTHOCTH WM HIEJOYHOCTH C
HENIPEPBIBHO JABKYILLIUMUCS JIECHTOUHBIMU 3JIEKTPOJIaMU;

- DJIEKTPOJHAs SYEHKa JJIs DIEKTPOXUMHUYECKON Te3MHPEKIINH U SJIEKTPOIHbIE
AYEUKHU JUIs peaIM3aliy YKa3aHHOTO METO/A;

[To ka0l MaTEHTHOM aNTUIMKAIIMA ONPEICIICHBI NPOTOTUIILI U aHAJIOTH U3 YHCIa
M300peTEeHHI aBTOpa MpeIjiaraeMblX HOBBIX METOJIOB; IO Pe3yjIbTaTaM
MPEIBAPUTEIBHOTO MATEHTHOIO TTOMCKA U CTPYKTYPHOTO aHAJIN3a OINpEIeIICHa
MOJIHAsl MATEHTOCTIOCOOHOCTH BHIIIENEPEUNCICHHBIX TEXHUUECKUX PEIICHUM;

3akJIoueHue

Kak nmoka3piBatoT Matepualibl KHUTH , B HACTOSIIIIEE BPEMSI UMEETCSI BO3MOKHOCTh
PEUIUTh SKOJIOTUYECKUE MPOOIEMBI C MPOU3BOJACTBOM CIEIIUATBEHOTO
TEXHOJIOTUYECKOTO 000PYI0BaHUS , PACCMOTPEHHOTO B ATOW KHUTE

Kommnekc MOI[y.]'ICﬁ AJIA pEreHepan BOAbI 1 BOAHBIX PAaCTBOPOB
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Komrieke yHuUIMpoBaHHBIX TEXHOJOTUYECKUX MOAYJIEH g 00paboTku 0e3
peareHTOB B Mpolleccax pereHepanuu BoJbl U BOAHBIX PACTBOPOB

KoMiuiekc BKIIt04aeT psii aBTOHOMHBIX TEXHOJIOTMUECKUX YHU(DUIIMPOBAHHBIX
MEXly cOOO0 IO KOMIIOHEHTaM, MaTepuanam, npudopam, IpUHIUIY JEHCTBUS,
OPUHLMITY IPUMEHEHMS U 00CTY)KUBAaHUS MOJIyJIEH, KOTOPBIE MOTYT OBITh
CKOMITIOHOBaHbl MEXIY COOOM B TEXHOJIOIMUYECKYIO JMHHUIO i1 00paboTku 6e3
XUMHAYECKUX MaTEPHUAJIOB U MOJIHOW PEreHepauuy BOJAbl U BOAHBIX PACTBOPOB .
Konguryparus u cocraB TUHUIN OnpeaensieTcss UCX0as U3 KOHKPETHBIX YCIOBUH
IPUMEHEHUS JIMHUM B PA3JIMYHBIX OTPACIIAX IPOMBIIUIEHHOTO U
CEJBCKOXO35IMCTBEHHOT O IPON3BOACTBA. KoMIUIEKC MOyeil paccunuTaH Ha
IIPUMEHEHUE B CIEAYIOIINX OTPACIISIX:

- MPOU3BOJICTBO MOJIYITPOBOJHUKOBBIX IIPUOOPOB,- IPUMEP MPEITTPUSTHS
UHTEJ; OPUEHTUPOBOYHOE KOJMYECTBO IMPEAIIPUATUN TAKOI'O
TUITA B MUPE,- oxomo 3000;

- IPOU3BOJCTBO MUKPOCOOPOK U THOPUIHBIX HHTETPAIBHBIX CXEM,- IPEITPUITHS
tina KUSICEPA; OPUEHTHUPOBOYHOE KOJIMYECTBO ITPEITPUATUI
TAKOI'O THUITA B MUPE,- okono 5000;

- MPOMU3BOJCTBO IEKTPOHHBIX KOMIIOHEHTOB ,- IIPUMEP TAKOI'O THUIA IPEANPUITHS
— BUIIIEN; OPUEHTHPOBOYHOE KOJIMYECTBO ITPEQITPUATUN
TAKOI'O THUITA B MUPE,- okoso 10000; Tonpko KOpIiopanus BUIIEN nmeer
6onee 100 3aBogoB B CILLIA, U3pauine , Kurae, TaitBane, Cunramnype; cpeqHuit
pacxo Bofpl Ha Takoro tuna npeanpusatuu- 100-250 kyOudecknx MeTpoB B
CMEHY;

- MPOU3BOCTBO MEYATHBIX IJIAT U TUIAHAPHBIX TPAaHCHOPMATOPOB U IPYTUX
MJIaHapHbIX NpuOopoB,- npumep npeanpudarus- GJIEKCTPOHUKC,;
OPMEHTUPOBOYHOE KOJIMYECTBO MPEJITPUSATUI TAKOI'O TUIIA B
MMUPE,-okomno 12500;

- IPOU3BOJICTBO TaJIbBAHUYECKUX U XUMUYECKUX MTOKPBITUH , JIIEKTPOXUMHUYECKOE
dbpesepoBaHue, NEKTPUIECKAS - YPO3UOHHAS IMOPe3Ka U 00padoTKa,
AIEKTPOXUMHUYECKOE MOJUPOBAHUE,- IPUMEp Npeanpusitus takoro tuma- CUJITI'A
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8 Utammn; OPUEHTUPOBOYHOE KOJIMYECTBO IPEJAIIPUSITUN TAKOI'O
THUITA B MUPE,- 6o1ee 150000;

- IBETHAsI METAJUTyprusi, IPOU3BOICTBO XOJOAHOTSHYTHIX TPYO U IPYTUX
npoduiield, TpoKaTHOE MPOU3BOACTBO B LIBETHOW U YEPHOU METAJTyPIrUU, CUCTEMBI
OXJIQXKJICHUSI KPYITHBIX METAJUTYPIrUUYE€CKUX U TEXHO-XUMUYECKUX O0BEKTOB,-
npumep npeanpusatis — OCAKA CTWJIT; KOJMYECTBO ITPEJTIPUATUN
TAKOI'O TUITA B MUPE,- 6onee 1500; kak mpaBuiio 3TO OY€Hb OOJIBIINE
IPEANpPUSATUS C TPOMATHBIM PACX0I0OM BOJIbI;

- KO’KEBEHHOE IPOU3BOJICTBO; TOJIBKO B panioHe JIuBopHo , Utanusa , nmeercs
6osiee 1500 mpeanpusTHA TAKOTO TUIIA; PACXO0Abl Ha 00paOOTKY BOJIBI AJISI OJTHOTO
TaKOr0 HEOOJIBIIOT0 MpeaAnpusTUs cocTaBisitoT 6osiee 100000 nommapoB B ro;
OPUEHTHMPOBOYHOE KOJIMYECTBO IPEITPUSATUI TAKOT'O THUIIA B
MMUPE,- 6omnee 20000;

- IPOU3BOJICTBO KPACUTEIIEH, XUMUUYECKOE MPOU3BOACTBO, TPOU3BOICTBO
aKKyMYJISITOPOB U DJIEKTPOJIUTHYECKUX OaTapeil; mpumep mpeanpusTus-
TAJMPAH B Uzpaune; OPUEHTHUPOBOYHOE KOJIMYECTBO
IIPEAIIPUATUI TAKOT'O THUIIA B MUPE,- 6onee 8000;

- aTOMHAas YHEPreTUKA; aTOMHBIEC UCCIICIOBATEIILCKUE LICHTPhI; aTOMHBIE
PEaKTOphl; BOGHHOE MPOU3BOJICTBO M MEIUIIMHCKHE MTPHUOOPHI, UCITOIL3YIOIINE
PaIMOAKTUBHBIC U30TOMBI; YTHJIM3AUS PAJUOAKTUBHBIX OTXOJA0B; pEKyIEpalus
3arpsiI3HEHHBIX TSHKEIBIMU METAIUIAMU U PAJMOAKTUBHBIMUA OTXOAAMH TPUPOAHBIX
BoJ10€MOB; nipumep- bEPKJIN ITUT B mirare MonTtana, CIIIA; B 9TOM
BOJIOEME BOJIEE 180 MUJUIMAPOB 'AJJIOHOB 3ATPSI3HEHHON
BOJIbI; OPMEHTUPOBOYHOE KOJIMYECTBO IMPEIIPUATUNA U MECT
TAKOI'O TUITIA B MUPE,-601ee 250;

- POM3BOACTBO KOCMETHUECKUX npenapaToB; nmpumep — DCTU JIAY JIEP
KOPITOPEMIIIH, CIIIA; npon3BoACcTBO (apMaleBTHUECKHX IPEapaToB,
npumep- TEBA, U3panib; 06e33apaknBaHne CTOKOB FOCIIUTAJICH, JIA00paTOPHil U
HCCIIEIOBATENbCKUX IIEHTPOB; 00e33apakuBaHUE CTOKOB LIEHTPOB MEPEIMBAHUS
KpOBH; IpuMep,- rocniutaibublii komiuieke TEJIb-XA — IIOMEP, U3paniib;
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OPMEHTHUPOBOYHOE KOJIMYECTBO TAKUX I[TOTPEBUTEJIEN B MUPE, -
6omee 4000;

- POU3BOACTBO MPOIYKTOB NUTaHus, koHcepBoB, npuMep 3OI'JIOBEK, M3paunis;
OPUEHTHUPOBOYHOE KOJIMYECTBO IPEITPUATUI TAKOI'O TUIIA B
MMUPE,- 60mnee 10000;

- MUKPOOHOJIOTMUECKOE MPOU3BOCTBO; OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO;
npumep 3aBoasl OMJIKWH B FOxxnom Can @panuucko, CIIIA; opueHTHPOBOYHOE
KOJIMYECTBO TAKUX MPEANPUATUNA B MUpeE , 0koJio 2000;

- IPOMBIIIUICHHBIE YCTAHOBKH KOHAUIIMOHUPOBAHUS BO3yXa; TOJIbKO B M3panie
umeercs 6osee 40000 ycTaHOBOK TaKoro THIIA,

- KOMIUIEKCHI JUIsl 00€CCOIMBAaHNS MOPCKOM BOJIbI, Pa3JIMYHOTO Ha3HAUYEHUS U
pa3MepoB, BKIIIOYasi 1 MOOWJIbHBIE HA MOPCKHX CYJ1aX; KOMILJIEKCHI JIsI
o0ecconrBaHus TPYHTOBBIX BO,- TOJIbKO B M3paune B mycteine APABA umeercs
6oiee 60 Takux kommiekcos; OPUEHTHMPOBOYHOE KOJIMYECTBO TAKHUX
OBBEKTOB B MUPE,- 6o1ee 10000;

1o olleHKe OJTHOM M3 CaMbIX KPYITHBIX KOMITAHWI B MHpE , padoTaronux B 001acTu
BOAONOATOTOBKU U Boaoounctkn- BUBEH/IM, ®panuus,- Becb pbIHOK
MOATOTOBKHU U BOJOOUYHCTKH B MUPE COCTABJISIET OPUEHTUPOBOUHO OoJiee 200
MUJUIMAPAOB I0JUIAPOB; JI0JIA ONEpalui U CEpBUCA KOTOpast MPUXOAUTCS HA 100
TEXHOJIOTUH , KOTOPYIO MOKHO MPEICTABUTH KaK KOMIUIEKCHYIO 9KOJIOTUYECKYHO
texHosornro  , COCTABJIAET BOJIEE 25 MUJIMAPZIOB JOJIUIAPOB , A
JIOJISI PBIHKA JIJIS1 UCITOJIB30BAHU ST BCET'O KOMITJIEKCA MOJIVJIEN
, TTO OLIEHKE SKCIEPTOB KOPITOPALIMI1 11O COCTOSHUIO HA 2021
o, COCTABJIAET OPUEHTUPOBOYHO 18 MUJIUIMAPAOB JJOJIJIAPOB;
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Ha ¢oTo mokazano kak 1mpu MOMOIIK BUXPEBOTO TeHEepaTopa MeHswl , 0e3

MIPUMEHEHUS KaKuX JIM00 XUMUYECKUX PEareHTOB 3arpsi3HEHUSI B BOJIC OT/ACIISIOTCS
OT BOJIBI U 32 cU€T JTUPT P deKTa MOJHUMAIOTCS B BEPXHIOIO YacTh EMKOCTH ,
npuuéM B CJIOE OCaJKa 3arpSA3HEHHs] OPraHNUYECKOrO MPOUCXOKACHHS OTACISIOTCS
OT IPYTUX 3arps3HEHUM.
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Ha mpeapiaymux Tpéx ¢GoTo moKazaHo Kak IMPH MOMOIIM BHXPEBOTO T€HEpaTopa
MeHbI B CTOYHBIX Bojax 3aBoaa llrpayc ( CHIA , Kanudopuus )
MIPOU3BOJISIIETO MOJIOUHBIE MPOAYKTHI CO3/IAETCS TIeHa , KOTOpasi MOJTHUMAETCs

BBEPX M MOJHUMAET ¢ COO0H BCe HEPAaCTBOPUMBIE YACTHIIBI , CO3/AaBast U3 HUX CIION
TJIOTHOM TMEHBI , B KOTOPOM XHPHBIC YACTHIIBI HAXOAATCS BBepXY ( JKENTOTO 1[BETa
) a TpsA3b U Apyrue 3arpsi3HeHus ( 4€pHOTO 1BETA ) HAXOUTCS B HUKHEH 4acTu
CJIOSI TICHBI

O6pazen ObUT MOMENIEH B cOCY1 00BEMOM B 1 TAJJIOH U ATOT CJION TIEHBI ObLIT
chopMupoBaH 3a 1 MUHYTY.
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[To pacuéram pa3zpabOTYMKOB CUCTEMBI ISl HOJHON OYUCTKA CTOYHOM BOJBI OT
HEpPACTBOPEHHBIX YacTHUIl HAJ0 10 MUHYT.

[Tocne aToro neHa oTAenseTcs U YTUIU3UPYETCs , @ OCTABIIAsICS )KUJIKOCTD C
PAcTBOPEHHBIMU B HEW 3arpsi3HEHUSIMU OTIIPABIIACTCS HA JAIbHEHIIYIO B TOM
YHCIIE U DJICKTPOXUMHUECKYIO0 00paboTKYy.

C ucnojip30BaHUEM YKa3aHHBIX BBIIIC TEXHOJOTUH cO31aHa CHCHI/IaJIBHaﬂ
MaJ'IOFa6apI/ITHa$I CHUCTCMaA JJIAd BHCKTPOXHMH‘IGCKOP'I O6pa6OTKI/I u
O6€333pa)I(I/IBaHI/I$I BOJbI B I'OCITMTAIAX U Jla60paTOpI/IHX N OKBHUBAJICHTHBIX

IIOMCIICHUAX.

OcHOBHOE NMPUMEHEHNE B 00€33apaKMBaHUU U KOMIUIEKCHOM Je3UH(MEKIIUN BOJIbI
B aBTOKJIaBax JUisl 0OpaOOTKU XUPYPIUUECKUX HHCTPYMEHTOB, B 00pabOTKE BOAbI
MOCJI€ OTMBIBKU B TOCHUTANISAX M APYTUX MEAUIIMHCKUX YUPEKICHUMN , a TAKKE
MOMEILEHUH J1abopaTOpHil U OMEPAlMOHHBIX KOMHAT 0€3 UCIOJIb30BAHUS
XUMHUYECKUX MaTepUajoB U pearcHTOB.

[TpousBoauTenbHOCTH — 50 TUTPOB B HaC
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Kpemnnenue yHuBepcanibHOE — HACTEHHOE KaK BapHAaHT WM KaK aBTOHOMHAsI
YCTaHOBKa

[Tpr HEOOXOIMMOCTH CUCTEMA MOXKET KOMILJIEKTOBATHCSI CEHCOPaMU
OECKOHTAKTHOTO KOHTPOJIS , pa0OTAOLIMMHU 110 IPUHLUIIAM 3JIEKTPOMAarHUTHON
PE30HAHCHOM CIIEKTPOCKOIINHU

DTa KOHTPOJIbHASI U MOHUTOPUHTOBAsi TEXHOJIOTUS UCIIOIb3YET SJIEMEHTBI
3JIEKTPOMArHUTHOW PE30HAHCHOM CIIEKTPOCKOIINU

CucreMa BKIIIOUYAET J1BA DJIEKTPOXMMHUYECKUX PEAKTOPA , SIIEKTPOIbI KOTOPBIX
MOTYT B 3aBUCMOCTH OT HEOOXOAMMOCTH MEHSTHCS , B TOM YUCJIE U Ha
KOMOWHHPOBAHHBIE U3 YIJIEPO — YTIEPOIHBIX KOMIIO3UTHBIX MATEPUAJIOB (
yIIepo/1 — YIJIEPOJHYIO BaTy U YIJIEpOJ — YIIEPOJAHbIC TKaHH )

Cucrema YCIICIIHO UCIIbITaAHA B BCAYIIHNX MCIAUIIMHCKUX YUPCKICHUAX
HCCKOJIBKHUX CTpPaH.

Cnmcok HCIO/Ib30BAHHOM JIMTEPATYPHI , NATEHTHAS U JMICH3HOHHAs
uHopmanus :

[MPMJIOXXEHME 3-1

United States Patent Application 20200156039
Kind Code Al
Medoff; Marshall ; et al. May 21, 2020

UPGRADING PROCESS STREAMS

Abstract

Biomass (e.g., plant biomass, animal biomass, and municipal waste biomass) is
processed to produce useful intermediates and products, such as energy, fuels,
foods or materials. Systems, methods and equipment are described for upgrading
process streams using electrodialysis or electrodialysis reversal.

[MPMJIOXXEHUE 3-2
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United States Patent Application 20140069821
Kind Code Al
Marcin; Mark A. ; etal. March 13, 2014

SYSTEM AND METHOD FOR TREATMENT OF PRODUCED WATERS

Abstract

The systems and methods disclosed herein process produced/flowback water, such
as high total dissolved solids produced water, to generate high purity, high value
products with little to no waste. The generated high purity, high value products
include caustic soda, hydrochloric acid, and/or sodium hypochlorite. Further, the
methods and systems disclosed herein generate high quality brine for electrolysis
through the systematic removal of contaminants such as but not limited to
suspended solids, iron, sulfides, barium, radium, strontium, calcium, magnesium,
manganese, fluoride, heavy metals, organic carbon, recoverable hydrocarbons,
silica, lithium, and/or nitrogen containing compounds. Further, some products
generated by the systems and methods disclosed herein may be recovered and
reutilized or sold for other uses, such as carbon dioxide, calcium oxide, chlorine,
magnesium oxide, calcium carbonate, and/or barium sulfate.

[MPUJIOXEHUE 3-3

United States Patent Application 20100193360
Kind Code Al
McGuire; Dennis ; etal. August 5, 2010

ENHANCED WATER TREATMENT FOR RECLAMATION OF WASTE
FLUIDS AND INCREASED EFFICIENCY TREATMENT OF POTABLE
WATERS

Abstract

Disclosed is a process for reclamation of waste fluids. A conditioning container is
employed for receipt of waste material on a continuous flow for treatment within
the container by immersible transducers producing ultrasonic acoustic waves in
combination with a high level of injected ozone. The treated material exhibits
superior separation properties for delivery into a centrifuge for enhanced
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solid waste removal. The invention discloses a cost efficient and environmentally
friendly process and apparatus for cleaning and recycling of flowback, or

frac water, which has been used to stimulate gas production from shale formations.
The apparatus is mobile and containerized and suitable for installation at the well
site.

[MTPUJIOXEHUE 3-4

United States Patent Application 20080053900
Kind Code Al
Shafer; Lee L.; etal. March 6, 2008

SYSTEM AND METHOD FOR TREATING WATER CONTAMINATED WITH
METHANOL AND BORON

Abstract

Systems and methods have been developed for treating the waste

water contaminated with methanol and boron in addition to other contaminants.
The systems and methods allow specifically for the removal of the methanol and
boron without the addition of significant chemicals to raise the pH. The water is
treated by removing the methanol via biological digestion in a bioreactor,
separating a majority of the contaminants from the water by reverse osmosis and
removing the boron that passes through the reverse osmosis system with a boron-
removing ion exchange resin.

[MPMJIOXXEHUE 3-5

United States Patent Application 20080290033
Kind Code Al
Kimball; Robert J. ; etal. November 27, 2008

METHOD AND APPARATUS FOR RECOVERY OF WATER CONTAINING
SILICA

Abstract

Disclosed are embodiments of a method and apparatus for the treatment
of water containing silica in order to recover as much treated water from a
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water source as possible while minimizing the generation of waste products. Other
embodiments include removing specific elements from the water source and
utilizing those elements. Embodiments of the method and apparatus uses in-line
physical and physio-chemical treatment methods to remove potential biological,
colloidal and hardness foulants continually so that there is minimal loss of water
from the water source stream and minimal addition of chemicals to accomplish
removal or reduction of these potential recovery-limiting foulants.

[MPUJIOXEHUE 3-6

United States Patent Application 20080308413
Kind Code Al
Boss; Michael December 18, 2008

Electrochemical Deposition of Compounds in a Continuous Flow of Liquid

Abstract

An apparatus for rinsing liquid medium is described, the apparatus is an
electrochemical cell comprising an anode with a precious metal and at least one
cathode made of a non-metallic support material in the form of fibre positioned to
form a mesh or a felted mat. The support material of the cathode is treated with a
metal. When the electrochemical cell is in function, compounds and/or particles of
a liquid to treat are deposited on the mat(s) functioning as the cathodes. The
cathodes are easily replaced e.g. when no more compounds can be deposited on the
mat. Pure samples of metals can be obtained by burning away the support material
of the cathodes. The electrochemical cell is especially suitable to

treat water including process water, waste water, and ground water.

[MPUJIOXEHUE 3-7

United States Patent Application 20090159531
Kind Code Al
Krogue; John A. ; etal. June 25, 2009

COMPOSITE ADSORBENT BLOCK FOR THE TREATMENT OF
CONTAMINATED FLUIDS
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Abstract

An apparatus for use in the treatment of contaminated fluid is provided. The
apparatus includes a body portion, made from a mixture of a waste adsorbent
material and a binder material, for use in the removal of contaminants. The
adsorbent material may be a nanosorbent material manufactured from self-
assembled monolayers on mesoporous supports (SAMMS). The binder material,
on the other hand, may include any thermoplastic material capable of binding the
adsorbent material together to subsequently provide a composite material that can
be shaped into a block. A method for treatment of contaminated fluid is also
provided.

[MTPUJIOXEHUE 3-8

United States Patent Application 20170287576
Kind Code A2
Wattenburg; Willard Harvey October 5, 2017

COMPRESSED AIR, UTILITY-SCALE, NON-POLLUTING ENERGY
STORAGE AND NUCLEAR REACTOR EMERGENCY COOLING SYSTEM
USING THERMAL POWER PLANT WASTE HEAT

Abstract

Modifications to power plants for moderating climate warming and increasing
safety combine a large compressed air energy storage (CAES) system with a
thermal power plant such that free power plant waste heat replaces natural gas used
at existing and planned CAES facilities. The system allows higher percentages of
wind and solar energy on existing grids. The compressed air in a companion CAES
can cool a nuclear reactor during an emergency. Also an inexpensive, add-on,
external, Emergency Core Cooling System (ECCS) can cool a nuclear reactor after
shutdown, even when all internal cooling water circulation has been disabled. All
embodiments are installed outside the plant where they will not be damaged in the
event of a plant accident. Both systems use environmentally friendly compressed
air energy storage in new ways, and can be built and installed quickly around the
world at existing plants using only proven infrastructure.

[MPMJIOXXEHME 3-9

United States Patent Application 20100193416
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Kind Code Al
Barbaro; Ronald D. ; etal. August 5, 2010

Non-biological removal and recovery of nutrients from waste

Abstract

An integrated process that includes liquid-solids separation and filtration system
that treats swine or dairy feeding operations residual waste (manure flushwaters)
for recovery of solid and dissolved nutrients for reuse and recycling of water from
these wastes for a variety of uses. The system includes a coarse liquid/solids
system to remove coarse material and multi stage, multimedia filter system that
includes a set of modules. Each module includes screen assemblies and filter media
sandwiched between the screen assemblies. A plurality of control assemblies is
associated with each of the modules. The control assemblies include at least one
external valve and are in fluid communication with a corresponding module to
control flow through the corresponding module. The control assemblies selectively
control fluid in each of the modules between at least one of: a forward flow
through the screen assemblies to treat an influent flow, a bypass flow to bypass at
least one of the modules, and a reverse flow provided through at least one of the
modules.

[MTPUJIOXEHME 3-10

United States Patent Application 20110034570
Kind Code Al
Smith; Peter Anthony ; etal. February 10, 2011

RECYCLING AND REDUCTION OF PLASTICS AND NON-PLASTICS
MATERIAL

Abstract

The present invention provides, e.g., methods to recycle and/or reduce plastic, non-
plastic, or a combination thereof, from a waste stream. The methods of the present
invention include contacting the plastic waste with infrared (IR) energy at one or
more frequencies and at one or more intensities, over a period of time effective to
heat plastic present in the plastic waste.
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[MPMJIOXXEHME 3-11

United States Patent Application 20110233143
Kind Code Al
McGuire; Dennis ; etal. September 29, 2011

Mobile flowback water treatment system

Abstract

Disclosed is a process for reclamation of waste fluids. A conditioning container is
employed for receipt of waste material on a continuous flow for treatment within
the container by immersible transducers producing ultrasonic acoustic waves in
combination with a high level of injected ozone. The invention discloses a cost
efficient and environmentally friendly process and apparatus for cleaning and
recycling of flowback, or frac water, which has been used to stimulate gas
production from shale formations. The apparatus is mobile and containerized and
suitable for installation at the well site.

[MTPUJIOXEHUE 3-12

United States Patent Application 20110233143
Kind Code Al
McGuire; Dennis ; etal. September 29, 2011

Mobile flowback water treatment system

Abstract

Disclosed is a process for reclamation of waste fluids. A conditioning container is
employed for receipt of waste material on a continuous flow for treatment within
the container by immersible transducers producing ultrasonic acoustic waves in
combination with a high level of injected ozone. The invention discloses a cost
efficient and environmentally friendly process and apparatus for cleaning and
recycling of flowback, or frac water, which has been used to stimulate gas
production from shale formations. The apparatus is mobile and containerized and
suitable for installation at the well site.

[MTPUJIOXEHME 3-13
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United States Patent Application 20160053184
Kind Code Al
Wheeler; Lucie B. ; etal. February 25, 2016

HYBRID THERMAL PROCESS TO SEPARATE AND TRANSFORM
CONTAMINATED OR UNCONTAMINATED HYDROCARBON MATERIALS
INTO USEFUL PRODUCTS, USES OF THE PROCESS, MANUFACTURING
OF THE CORRESPONDING SYSTEM AND PLANT

Abstract

Process for reclaiming useful products from a waste oil, comprising a thermal
separation step performed in a vessel at conditions, of temperature and pressure,
allowing to substantially avoid cracking of the waste oil and to assure the
separation of said heated waste oil into a first heavy oil fraction and into a second
light oil fraction having, in comparison with the waste oil, a low content in solids
and/or in other contaminants that are different from water and from inert gas. The
process is further characterized in that while, during the thermal separation
treatment, the waste oil is heated to a temperature about the boiling temperature of
the heavy oil fraction, and below the cracking temperature of the waste oil, and at a
pressure that is preferably below the atmospheric pressure, the heavy oil fraction of
the vapours existing the vessel, in contact with a cooler surface, condenses and
falls back into the vessel, while the second fraction, in a gaseous state, is
eventually submitted to at least one further separation treatment. When water is
present in the waste oil, said water is used to improve the amount of recovered
light oils; and/or when no water is present in the waste oil, water or at least one
inert gas or at least one component that may become an inert gas by heating may
be added to the waste oil or to the thermal separation unit. Uses of the process for
environmental applications and for treating used oils and to prepare oil products.
Systems for reclaiming useful products from waste oils comprising at least one
rotating kiln and at least one self-refluxing condenser and/or at least one
dephlegmator.

[MPMJIOXXEHME 3-14

United States Patent Application 20160045841
Kind Code Al
KAPLAN; Allen ; etal. February 18, 2016
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NEW AND IMPROVED SYSTEM FOR PROCESSING VARIOUS
CHEMICALS AND MATERIALS

Abstract

Eco-friendly systems, methods and processes/processing (EFSMP) or an integrated
Matrix encompasses stand-alone and/or interconnected modules for completely
self-sustained, closed-loop, emission-free processing of multiple source feedstock
that can include pretreatment, with poisoning materials isolated during
pretreatment being further recycled to provide useful materials such as, for
example, separated metals, carbon and fullerenes for production of nano materials,
sulfur, water, sulfuric acid, gas, heat and carbon dioxide for energy production, and
production of refined petroleum, at a highly-reduced cost over the best state-of-the-
art refining methods/systems that meets new emissions standards as well as
optimizes production output with new ultra-speed cycle times. By-products from
the petroleum refining process which were previously discarded also now are
recycled as renewable sources of energy (water, waste oil and rubber/coal derived
pyrolyic (pyrolysis) oil, carbon gases and process gases), or recyclable resources,
such as metals and precious metals, oxides, minerals, etc., can be obtained.

[MTPMJIOXXKEHME 3-15

United States Patent Application 20140286842
Kind Code Al
KARBARZ:; Frank A. September 25, 2014

RECOVERY METHOD FOR A CONTINUOUS CALCIUM EXTRACTION
AND PCC PRODUCTION

Abstract

A method of mineralizing calcium from industrial waste comprising extracting
calcium ions from a suspension of calcium rich granular particles and aqueous
ammonium chloride to form a calcium-rich first fraction and a heavy second
fraction. The heavy second fraction is separated from the first fraction and the
calcium-rich first fraction is carbonated with a gas comprising carbon dioxide to
form a suspension of precipitated calcium carbonate and aqueous ammonium
chloride. The precipitate is separated from the aqueous ammonium chloride by
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centrifugal means and the separated heavy second fraction comprises an enriched
weight percent of iron.

[TPUJIOXXEHME 3-16

United States Patent Application 20160039698
Kind Code Al
Gunasekaran; Sundaram ; etal. February 11, 2016

METHOD TO REMEDIATE EFFLUENTS CONTAINING METALS
COMPLEXED WITH ORGANIC AND/OR INORGANIC SPECIES

Abstract

Described is a system and corresponding method for remediating

liquid waste streams. The system includes an electro-oxidation (EO) chamber, an
electro-deposition (ED) chamber, and an electro-adsorption (EA) chamber. In the
method, a waste stream is subjected to electro-oxidation, followed by electro-
deposition and/or electro-adsorption. The method removes both organic and
inorganic pollutants, as well as metals present as free ions or bound into organic or
inorganic complexes.

[MPMJIOXXEHUE 3-17

United States Patent Application 20150082986
Kind Code Al
Sundaram; Narasimhan ; etal. March 26, 2015

Kinetic Fractionators, and Cycling Processes for Fractionation of Gas Mixtures

Abstract

A process for separating methane from a natural gas mixture employs pressure
swing adsorption in one or more vessels. Each vessel has an adsorbent material
having a kinetic selectivity for contaminants over methane greater than 5.
Contaminants within the natural gas mixture become gases Kinetically adsorbed
within the adsorbent material. The vessel is placed under pressure to cause
contaminants to be adsorbed in the surfaces and micro-pores of the adsorbent
material. The process includes releasing a product stream comprised at least 95%
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by volume methane from a first gas outlet in the vessel, and desorbing the
contaminant gases from the adsorbent material by reducing the pressure within the
vessel. The desorbing step is done without applying heat to the vessel, thereby
delivering a waste gas stream comprised at least 95% by volume of the
contaminant gases. An improved fractionation vessel having both major and minor
flow channels is also provided.

[MTPUJIOXEHME 3-18

United States Patent Application 20140116467
Kind Code Al
McCosh; Karen ; etal. May 1, 2014

METHOD AND SYSTEM FOR DECONTAMINATING SAND

Abstract

A method for treating contaminated sand from a production waste pit, the method
includes pre-treating the contaminated sand to recover at least one non-radioactive
contaminant from the contaminated sand, washing the contaminated sand with a
dissolver solution and water to remove naturally occurring radioactive material
from the sand, recovering the dissolver solution from the sand, treating the water to
remove all contaminants, and collecting the treated sand.

[MTPUJIOXEHME 3-19

United States Patent Application 20140335001
Kind Code Al
Niedringhaus; Gerald November 13, 2014

REMOVAL OF HYDROGEN SULFIDE FROM GAS STREAMS

Abstract

A method for removing hydrogen sulfide from a gas stream in a gas-liquid
absorber apparatus having two separate absorption sections and utilizing a first
absorber alkali solution stream that is a waste sodium carbonate source from a soda
ash production facility and a second absorber alkali solution stream that is a
process feed stream from a soda ash production facility. The method is particularly

36



well suited for removing H.sub.2S from a CO.sub.2-containing gas stream
generated in a soda ash production facility.

[TPUJIOXEHUE 3-20

United States Patent Application 20170081625
Kind Code Al
Wikswo; John P. ; etal. March 23, 2017

INTERCONNECTIONS OF MULTIPLE PERFUSED ENGINEERED TISSUE
CONSTRUCTS AND MICROBIOREACTORS, MULTI-
MICROFORMULATORS AND APPLICATIONS OF THE SAME

Abstract

The invention relates to a system of fluidic valves and pumps and associated
fluidic channels integratable into a bio-object microfluidics module. The module
can include input and output buses; upstream and downstream interconnection bus
control valves (CVs) coupled to the input and output buses, respectively. It may
include arterial, venous, wash and waste bus lines, each connecting between the
upstream and downstream interconnection bus CVs. It may also include an input
CV connecting to the arterial bus line, upstream interconnection bus CV, bio-
object and inlets, and an output CV connecting to the bio-object, input CV,
downstream interconnection bus CV and outlets; and a pump connecting between
the input CV and bio-object. The system of fluidic valves and pumps can be
arranged to provide MicroFormulator functionality enabling precise mixtures of
drugs, chemicals, or biochemicals to be delivered in a time-dependent fashion to
biological entities housed in individual wells or chambers.

[MTPUJIOXEHME 3-21

United States Patent Application 20180354817
Kind Code Al
BURCLAFF; Philip A. December 13, 2018

PROCESSES AND SYSTEMS FOR ZINC WASTE REDUCTION
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Abstract

Systems and processes are provided herein for selectively removing zinc from a
zinc fluid in order to substantially reduce an amount of zinc waste for disposal in
particular settings, such as in an offshore drilling environment.

[MPUJIOXEHUE 3-22

United States Patent Application 20180339499
Kind Code Al
COLL; Brian Francis November 29, 2018

STRUCTURALLY-REINFORCED PLASTIC COMPOSITE PRODUCTS
PRODUCED WITH RECYCLED WASTE GLASS FIBERS AND RECYCLED
POLYMER COMPOUNDS AND PROCESS FOR MAKING THE SAME

Abstract

A recycled fiberglass reinforced polymer composite article and a method of the
same are disclosed in the present disclosure. The reinforced composite article is
composed of a recycled fiberglass collected from waste streams and functioning as
a filler, the recycled fiberglass being 30-70% of a total weight of the reinforced
composite article; a colorant of 1-2% of the total weight of the reinforced
composite article; and a recycled resin substantially wetting-out the recycled glass
fiber by the black colorant and a chemical binder.
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United States Patent Application 20180298319
Kind Code Al
Wikswo; John P. ; etal. October 18, 2018

INTERCONNECTIONS OF MULTIPLE PERFUSED ENGINEERED TISSUE
CONSTRUCTS AND MICROBIOREACTORS, MULTI-
MICROFORMULATORS AND APPLICATIONS OF THE SAME

Abstract
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The invention relates to a system of fluidic valves and pumps and associated
fluidic channels integratable into a bio-object microfluidics module. The module
includes input and output buses; upstream and downstream interconnection bus
control valves (CVs) coupled to the input and output buses, respectively. It may
include arterial, venous, wash and waste bus lines, each connecting between the
upstream and downstream interconnection bus CVs. It may also include an input
CV connecting to the arterial bus line, upstream interconnection bus CV, bio-
object and inlets, and an output CV connecting to the bio-object, input CV,
downstream interconnection bus CV and outlets; and a pump connecting between
the input CV and bio-object. The system of fluidic valves and pumps can be
arranged to provide MicroFormulator functionality enabling precise mixtures of
drugs, chemicals, or biochemicals to be delivered in a time-dependent fashion to
biological entities housed in individual wells or chambers.
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United States Patent Application 20170186503
Kind Code Al
Wattenburg; Willard Harvey June 29, 2017

COMPRESSED AIR, UTILITY-SCALE, NON-POLLUTING ENERGY
STORAGE AND NUCLEAR REACTOR EMERGENCY COOLING SYSTEM
USING THERMAL POWER PLANT WASTE HEAT

Abstract

Modifications to power plants for moderating climate warming and increasing
safety combine a large compressed air energy storage (CAES) system with a
thermal power plant such that free power plant waste heat replaces natural gas used
at existing and planned CAES facilities. The system allows higher percentages of
wind and solar energy on existing grids. The compressed air in a companion CAES
can cool a nuclear reactor during an emergency. Also an inexpensive, add-on,
external, Emergency Core Cooling System (ECCS) can cool a nuclear reactor after
shutdown, even when all internal cooling water circulation has been disabled. All
embodiments are installed outside the plant where they will not be damaged in the
event of a plant accident. Both systems use environmentally friendly compressed
air energy storage in new ways, and can be built and installed quickly around the
world at existing plants using only proven infrastructure.
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United States Patent Application 20160054230
Kind Code Al
KOSA; NICOLAS M. ; etal. February 25, 2016

ENZYMATIC METHOD FOR DETECTING POLYAROMATIC
HYDROCARBONS

Abstract

Polyaromatic hydrocarbons (PAH) from industrial waste and oil spills are a
recurrent threat to food safety due to their stability and toxicity. Existing methods
to establish the concentrations of PAH in environmental and food samples rely on
expensive and laborious methodology. The teachings herein provide methods and
Kits for detecting the presence or absence of PAH. In certain embodiments, the
quantity of PAH in a sample can be determined.
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United States Patent Application 20160272511
Kind Code Al
SENGUPTA; Arup K. ; etal. September 22, 2016

Self-Regenerating Anion Exchange Process for Treating Shale Gas Flowback
Waste Water

Abstract

The present invention includes an anion exchange method that uses sulfate-
containing acid mine drainage (AMD), or any sulfate containing water resource, to
remove strontium, barium, and/or radium from contaminated water sources, such
as but not limited to hydraulic fracturing waste water, flowback, and/or

produced water, without requiring any external regenerant. The removal process
may be adopted with any waste water or impaired water source containing sulfate
anions.

[MPUJIOXEHUE 3-27
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United States Patent Application 20130225898
Kind Code Al
Sundaram; Narasimhan ; etal. August 29, 2013

Kinetic Fractionators, and Cycling Processes for Fractionation of Gas Mixtures

Abstract

A process for separating methane from a natural gas mixture employs pressure
swing adsorption in one or more vessels. Each vessel has an adsorbent material
having a kinetic selectivity for contaminants over methane greater than 5.
Contaminants within the natural gas mixture become gases kinetically adsorbed
within the adsorbent material. The vessel is placed under pressure to cause
contaminants to be adsorbed in the surfaces and micro-pores of the adsorbent
material. The process includes releasing a product stream comprised at least 95%
by volume methane from a first gas outlet in the vessel, and desorbing the
contaminant gases from the adsorbent material by reducing the pressure within the
vessel. The desorbing step is done without applying heat to the vessel, thereby
delivering a waste gas stream comprised at least 95% by volume of the
contaminant gases. An improved fractionation vessel having both major and minor
flow channels is also provided.
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United States Patent Application 20180169645
Kind Code Al
Grott; Gerald J. June 21, 2018

Method of Acid Manufacturing Using Acid cation resins for Recycling Salt and/or
Salt Products from Wastes and/or Waste Waters

Abstract

A method of acid manufacturing using acid cation resins for recycling salt and/or
salt products from wastes and/or waste waters utilizes a brine solution, an acid
cation resin, an acid solution, and an ion exchanger. The acid cation resin is into
hydrogen form with the acid solution within the ion exchanger. The acid cation
resin is then washed using water with salinity to remove any excess acid from the
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exterior of the acid cation resin. A selected brine of salts is then prepared of the
desired acid(s) to be produced. The desired acid is produced by contacting the acid
cation resin containing cations in concentration with the selected brine. A second
ion exchange reaction is executed to substitute hydrogen for cations in the selected
brine.

[MTPUJIOXEHME 3-29

United States Patent Application 20150175980
Kind Code Al
Tsang; Adrian ; etal. June 25, 2015

NOVEL CELL WALL DECONSTRUCTION ENZYMES OF SCYTALIDIUM
THERMOPHILUM, MYRIOCOCCUM THERMOPHILUM, AND
AUREOBASIDIUM PULLULANS, AND USES THEREOF

Abstract

The present invention relates to novel polypeptides and enzymes (e.g.,
thermostable proteins and enzymes) having activities relating to biomass
processing and/or degradation (e.g., cell wall deconstruction), as well as
polynucleotides, vectors, cells, compositions and tools relating to same, or
functional variants thereof. More particularly, the present invention relates to
secreted enzymes that may be isolated from the fungi, Scytalidium thermophilum
strain CBS 625.91, Myriococcum thermophilum strain CBS 389.93, and
Aureobasidium pullulans strain ATCC 62921. Uses thereof in various industrial
processes such as in biofuels, food preparation, animal feed, pulp and paper,
textiles, detergents, waste treatment and others are also disclosed.
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