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e  JleMOHCTpallMOHHBIA  TPOEKT JUIsI  TIPOBEPKHU

HCITOJIb30BaHUS ITPOOH

ruapoPTOposichHOB B  MPOU3BOJCTBE COCTaBHBIX IaHENeH, B
CropoHax, AEHCTBYIOIIMX B PaMKax CTAaTbH 5, HA OCHOBE pa3paboTKu

HHU3KO3aTpaTHBIX COCTaBOB

JloKyMeHTBbI, TOATOTOBJICHHbIE K COBEILAHUIO VICIIoIHUTEbHOr0 KoMUTeTa MHOTOCTOPOHHEr0 (hOHAA ISt OCYIECTBICHUS MOHpeaibCKOro
MPOTOKOJIA, HE MPEAPEIIAIOT HA OJHOTO U3 PELIeHHH, KOTOpbIe MICIIOMHUTEbHBII KOMUTET MOXKET HPHHATH ITOCTIE BBITYyCKa JOKyMEHTA.
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KOJIYMBHUA

HA3BAHMUE ITPOEKTA

JABYCTOPOHHEE YUYPEXJIEHUE/YUYPEXJIEHUE-UCIIOJIHUTEJIb

OCHOBE Pa3pabOTKH HM3KO3aTPATHBIX COCTABOB

a)  JleMOHCTpalMOHHBIA TPOEKT I MPOBEPKHU HCIOIL30BaHUs THApOodTOpoedrHOB B
MIPOU3BOJICTBE COCTABHBIX MaHeneil, B CTOpoHax, AEWCTBYIONINX B paMKax CTaTbu 5, Ha

ITPOOH

HAIIMOHAJIBHOE
YYPEXJIEHUE

KOOPAVNHUPYIOIIEE

MUHUCTEPCTBO OKPYIKAIOIIEH Cpeibl,
HarnmonanpHBblii OpraH 1no 030Hy

MOCJIEJHUE NPEJCTABJIEHHBIE TJAHHBIE O IOTPEBJIEHNUU OPB, YKA3SAHHBIE B [IPOEKTE

A: JTAHHBIE B COOTBETCTBUHU CO CTATHEM 7 (TOHHBI OPC, 2014 I'., IO COCTOSIHUIO HA MAPT

2016 T.)
| IXoy | 156,03 |
B: IAHHBIE CTPAHOBO#M IIPOI'PAMMBI IIO CEKTOPAM (TOHHbI OPC, 2014 I'., 10 COCTOSIHUIO HA
OKTJSBPb 2015T.)
'Xoy-22 67,4
'Xoy-123 2,1
I'X®Y-141b 86,3
I'X®Y-142b 0,3
OctaTouHoe mnotpediaenne I'XDY, orBeyaromee KpurepusM (UHAHCHPOBAHUS 146,63
(Tonnbl OPC)
ACCUTHOBAHMUA 11O BUSHEC-ILIAHY ®dunancupoBanue (MIH IToaTanssblii oTka3
HA TEKYIIUU T'OJ ot CIIA) (torubl OPC)
a) H/TI H/TI
HA3BAHMUE [MPOEKTA:
Ncnonb3oBanne OPB na npennpustan (toras OPC): 13,27
OPB, noanexamue BeiBoay (TonHsl OPC): H/T
OPB, nognexamme BBoxy (ToHHBEI OPC): 0,00
[TpomomKUTETHPHOCTH TIPOEKTA (B MECAIaX): 12
IlepBonauanbsHas 3anpomuenHas cymma (gomi. CIIA): 459 450
OxkoHuaTenbHbIC pacxo/ sl Ha MpoekT (nosut. CIIIA):
JlomoTHUTEIbHBIE KAlTUTAIBHBIE PACXOJIBI:
Henpensunennsie pacxonust (10%):
JlommoTHUTEIbHBIE SKCILUTYaTallHOHHBIE PACXO/IBI:
MOHHTOPHHT IPOEKTa U OTYETHOCTD
OO0111as1 CTOMMOCTD TPOCKTA: 248 380
VYyactue opranusaiuii Ha MecTHOM ypoBHe (%): 100%
OKcnopTHbI KoMroHeHT (%): 0%
3anpomenHsii rpant (gomt. CHIA): 248 380
D¢ extuBHOCTS 3aTpat (ot CLLIA/kr) H/1I
DKCIuTyaTallMOHHbBIE PAcX0/Ibl yupekaeHus-ucnoiaauTess (B nosu. CIIA): 22354
O01mas crouMoCTh poekTa a1t MHoroctoponHero ¢gonaa (momur. CHIA): 270 734
Craryc BcTpeunoro ¢unancupoBanus (la/Her): Ha
Hanuume KOHTPOJIBHBIX 3TANoB it MOHUTOpUHTa rpoekra (la/Her): Ja

PEKOMEHJALINSI CEKPETAPUATA

st paccmoTpenust B
MHAWBUAYAJIbHOM HOPAAKE
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OIIMCAHHUE ITPOEKTA

Hcropus Bompoca

1. Ot nmenn npaBurenberBa Komymomuu, IIPOOH npencrasuia 74-My COBEIIaHUIO IEMOHCTPAITHOHHBIN MTPOEKT
IUISL TIPOBEpKH HMcToib3oBanus TunpodroponeduaoB ('@O) B mpou3BOICTBE COCTABHBIX MAHENCH W HANMBUISICMON
neHbl B CTOpOHAX, JACHCTBYIOIIMX B paMKax CTaThU 5, HA OCHOBE pa3pabOTKH HHU3KO3aTPATHBIX COCTABOB HA CYMMY
459 450 gomn. CHIA 1omroc SKCIUTyaTallOHHbBIE pacXobl yupekaeHus B pazmepe 32 162 momn. CIIIA B cooTBeTCTBHH
C IepBOHAYANBHBIM MpEICTaBIeHMEM . B Xome nambHeifiero o6CyXkIeHMS M B cBeTe pemneHus 74/21°
HcnonHuTenbHBIH KOMUTET MPHUHSIT PEIICHUE O TOM, YTO JIEMOHCTPAIMOHHBIA MPOCKT MOXKET OBITh MPEACTaBICH
MMOBTOPHO Ha 75-M coBemianuu (pemienue 74/38).

2. Bo wucnomuenune pemenus 74/38 IIPOOH BHOBR mpencTaBuia Ha 75-M COBEMIAHWH BBIMICYTOMSHYTHIM
JEMOHCTPAaLMOHHBIN MPOoeKT Ha oburyro cymmy 335 280 gomn. CILA, u3 xoTopsix cymma B pasmepe 282 480 mom.
CIIIA mmoc BKCIUTyaTallMOHHBIE pacXoibl yupexaeHus B pasmepe 19 774 momn. CHIA Opumn 3ampomieHsl 'y
MHuorocroporHero donga’. B xoze nanpHelimero 06CyKIeHns B pAMKaX KOHTAKTHON TPYIIIbI, KOTOPAst ObLIa CO31aHa
JUISL PacCMOTPEHHsI BCEX TPEACTABICHHBIX Ha 75-M COBELIAaHWM IPOEKTOB, HANpPABICHHBIX Ha JIEMOHCTPAIHIO
TexHonorui ¢ Hu3kuM yposHeM III'TI, McnonHUTENbHBIN KOMUTET NPUHSIT PELIEHHE OTJIOXKUTh PACCMOTPEHHE CEMHU
JEMOHCTPALMOHHBIX IPOEKTOB, BKIrouass mpoekT KomymOumm 1o mneHomaTepuaigaM, Ha 76-¢ COBELIAHUE
(perenue 75/42).

3. Bo ucnonnenune pemenus 75/42 [TPOOH BHOBb mpenctaBuina Ha 76-M COBEIAHWU BBIIICYTOMSHYTHIN
JEeMOHCTPALMOHHBIN IPOEKT, MOATOTOBICHHBIH K 75-My coBemlaHuio. lIpencTaBieHHOE NMPOEKTHOE MPEIIOKEHHE
conepxxutcs B IIpunoxenun I k HacTosIIEeMy HOKYMEHTY .

! !eJ'H/I ITPOCKTA

4, HexoTopebie cTpaHbl, JeHCTBYIOIIME B paMKax CTaThU 5, IEPEBEIU CBOM KPYITHEUIIINE MPEANPUITHS B CEKTOPE
MIEHOMaTEepHaIoB Ha YIJIEBOJOPOABI B X0/i€ ATamna | niaHa opraHu3alMoHHON AEITEIHHOCTH 110 IOATAITHOMY OTKa3y OT
I'Xoy (IOAITO). B xoxe srama Il 3tum cTpanam HeoOXOAMMO OOpaTHTh BHUMaHHE Ha OCTaBLIeeCs MOTpeOIeHHS
I'’X®VY-141b, ucmonp3yeMoro Ha MHKPONPEIANPUATHAX, MallbIX H CPEIHHX MPEANPHUATHIX IS IMPOU3BOJCTBA
COCTaBHBIX TMaHeNel, HaNbUIIeMON TIEHbl, WHTETpaJbHBIX IEHOMATepHAIOB, HE OOJAJAIOIUX TEXHUYECKUMH U
(MHAHCOBBHIMU pecypcaMu uid 0Oe30macHOro oOpamieHusl C JIETKOBOCIUIaMEHSIOIIMMUCS BeliecTBamH. HemaBHO
paspaboTanHble coctaBel ¢ ['®O mokaszanu Jydmue TEIUIOM30JSILMOHHBIC MapaMeTphl NPU HMX NPUMEHEHUH B
MIPOU3BOJICTBE KECTKOTO TOJIMypeTana, ueM HachimeHable [ @Y ¢ BeicokuM [IT'TI. OmHako BHEAPEHUIO 3TUX BEIISCTB
MEIIaeT B YaCTHOCTH HUX BBICOKas CTOMMOCTBH U OIPAaHHMYEHHBIN OMBIT MCIIOJIB30BaHUs, TOCKOJIBKY 3Ta TEXHOJIOTHS HE
MpUMEHSJIAach B CTpaHaX, AEHCTBYIOIIMX B paMKax CTaTbH 5.

5. Hcxons U3 3T0ro B J€MOHCTPALMOHHOM IIPOEKTE IIPeAyCMaTpPUBACTCS IPOBEPKA IOINYPETAHOBBIX COCTABOB C
yMeHbIIEHHBIM coaepkanueM ['PO g npoussoacTsa coctaBHbIX naHeneit (I'@0O-1233ze(E) u '®O-1336maam(z));
ONTUMH3ALMUSI COOTHOLICHUSI CTOMMOCTH/Pa0OYHMX XapaKTEPUCTHK C MLENIbI0 JOCTIKEHHS TEIUIOM30JALUOHHBIX
MapaMeTpoB IEHBI, aHAJOTHMYHBIX TEM, KOTOPBIE MOJYdYalOT ¢ cocTaBaMu Ha ocHoBe [ XDVY-141b; u mpoBeneHue
aHajM3a 3aTpaT pa3IHudHbIX cocTaBoB ¢ ['@O/Boma B COMOCTaBICHHUH ¢ COCTaBOM Ha ocHOBe I XDVY-141b. Pe3ynmpraTh
3TOTO MPOEKTa MOTYT OBITh HCIONB30BaHBI B JPYTHX CEKTOpax, MCIOJB3YIOUIMX MeHoMaTepuaibl, B KoxymOuu u
JIpyTUX CTpaHax, AEHCTBYIOIINX B PAMKaX CTaThH 5.

' UNEP/OzL.Pro/ExCom/74/25.

% MCTONTHUTENbHBIH KOMUTET [IOCTAaHOBUJI, IOMMMO MPOYEIo, pa3pelinTh NPEACTaBICHUE HA 75-M COBELIAHMHM OTrPaHUYEHHOTO
KOJIMYECTBA OOIIOJHUTCIIBHBIX 3asBOK Ha HO,IIFOTOBKy HpOCKTOB 110 I[CMOHCTpa]_II/II/I TCXHOHOFI/II\/'I C HHU3KHUM HFH B CCKTOpe
HpOI/IBBOIlCTBa KOHI[I/II_[I/IOHCpOB Bo3z[yxa, HOBTOpHOC Hpe,Z[CTaBHeHI/Ie ,Z[ByX IIOJIHOCTBHO pa3pa60TaHHI>IX Z[eMOHCTpaHI/IOHHLIX
npoektoB (B Tom uymcie s KomymMOMM) W IOTIONHHUTENBHBIX TEXHHUKO-DKOHOMHYECKHX OOOCHOBAaHHMH IPOEKTOB

L[eHTpaHI/ISOBaHHOFO XOHO,E[OCH3.6)KGHI/I$[.
3 UNEP/OzL.Pro/ExCom/75/42.
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6. B mpoekTe NpUHHMAaeT ydYacTHE CHCTEMOTEXHMYeckas Kommanus Espumlatex®, ocHamiennas 18
CMECUTENBHBIME 0aKaMu, pacrojararomas cepTUGHUIUPOBAHHON 1abopaTopuell KOHTpOJNS KadecTBa, rae OynyT
TECTUPOBATbCS OCHOBHBIC CBOICTBAa MOJMYPETaHOBBIX CMeceld (INIOTHOCTH CBOOOAHOW TMEHBI, pPEaKIHOHHAs
CIOCOOHOCTH, TEIUIONPOBOAHOCTH NIEHBI, IPOYHOCTD Ha C)KAaTHE, pa3MepHasi CTaOUIbHOCTh U YCKOPEHHOE CTapeHHe).

Peanuzanus npoekra

7. B xone peanmzanuu mpoexTa Oy IyT BBITIOIHEHHI CIETYIOIINE MEPOTIPUSITHS:

(a) pa3paboTka MPOTOKOJA MPOBEACHUS HKCICPUMEHTA, BKIIOYAIONICTO MPOIEAYPY MPUIOKESHUU U
YCJIOBUS, TECTHPYEMBIC CBOWCTBA, METOJ TECTUPOBAHHS; IMOATOTOBKA OOpaslia MeHoMmarepHhalia Ha
npeanpustid Espumlatex ¢ HWCHONBb30BaHHEM paclpeeUTeNs] BBICOKOTO JaBICHHS W OOBIYHOU

hopMmEr;

(b) 3aKyTKa JOMOJHUTEIBEHOTO J1a00paTOPHOTO 000pYNOBaHUS IS U3MEPEHUsI XPYIIKOCTH MEHBI, KOTOpast
ABJSIETCSl KpailHe Ba)KHBIM CBOWCTBOM, YUYHMTBIBas COACP)KaHHE MOYEBHHBI B MOJIMYPETaHOBBIX
cocTaBax ¢ OOJBIIMM COJCPXKAHUEM BOIBl M TECTUPOBAHHE BaXKHEHIINX CBOHCTB, a HMEHHO
TEIUIONPOBOIHOCTH, IIPOYHOCTH Ha CXKaTHe, pa3MEPHON CTaOMIBHOCTH U XPYIIKOCTH;

(©) ucnbiTaHus B pabouux ycinoBusix Ha mnpeanpustun ABC Poliuretanos, MecTHOM NpoOHW3BOIUTEIES
COCTaBHBIX TAHENCH; ¢ OJHOBPEMEHHBIM MOATAITHBIM BBIBOJOM deThipeX ToHH (0,44 T OPC) ' XDV-
141b; u

(d) MPOBEJCHHUE JIBYX CEMHHAPOB 10 PACIPOCTPAHEHUIO OMBITA JUISl MPEACTABUTENICH MPOMBIIUICHHOCTH

Komym6un n JlaTnaCcKOH AMEpPUKH.
8. Oxugaemast IpOAOIHKUTEILHOCTE IIPOSKTA COCTABISICT 12 MECSIIeB.

Bbromxer npoekra

9. CBojiHBIE JaHHBIE O CTOMMOCTH IIPOEKTa, KakK OBLJIO IMEPBOHAYAIBHO IIPEICTABICHO 76-My COBEMIAHHIO,
MPUBOJATCS B Tabuie 1.

Tadauua 1. CTouMOCThL NPOEKTA M0 BUAaM JieATeJbHoCTH (1o/u1. CIIIA)

Bun nesitesibHOCTH Cronmocth |KonuuecTBo MCo B3Hoc Oo6mas
3a eANHULIY CTOMMOCTbD
MesxayHapoaHast TeXHUUYEeCKasl IOMOIIb 30 000 1 30 000 30 000
[TnanupoBaHue 5000 1 5000 5000
Pa3paboTka coctaBa 110 000 1 110 000 36 000 74 000
YcTpolicTBO A TECTHPOBAHUS — HA
XPYIKOCTh 10 000 1 10 000 10 000
TectupoBaHre ICHOMATEPHAIOB 30 000 10 000 20 000
Martepuaisl ajisi pa3pabOTKH COCTaBa 240 20 4 800 4 800

‘B nepuon mepexona ¢ XDV-11 ma I'XDY coemectHo ¢ Espumlatex mpoBenenbl nBa mpoekra:  «PeTpoakTuBHOE

¢unancupoBanue nepexona ¢ XPVY-11 Ha TEXHOIOTHIO HAa OCHOBE BOJIBI B IIPOM3BOJICTBE TMOKNX (DOPMOBAHHBIX U MHTETPAIEHBIX
neHoMaTepuanoB Ha mpeanpusatun Espumlatex-Promicolda» (COL/FOA/32/INV/49) n «Ilepexon ¢ XDVY-11 na I XDVY-141b u
TEXHOJIOTUIO HAa OCHOBE BOJBI B NMPOU3BOACTBE Pa3nuuHbIX BUAOB IIITY Ha 25 ManbIX NpeanpHATHSX, CBA3aHHBIX C CHCTEMHO-
texandeckuM npeanpuaruem Espumlatex» (COL/FOA/32/INV/48). B 2011-2013 rr. xommanust Espumlatex Taxxe BrICTymHana B
Ka4eCTBE MECTHOIO CHCTEMOTEXHHYECKOrO NPEANpPUSATHS B JEMOHCTPAallMOHHOM mpoekre mno TexHonormwsim CO, B
CBEPXKPHUTUYECKOM COCTOSIHUM JJISI TPOU3BOJCTBA IIEHBI, HAHOCUMOH METOIOM HAIBUICHHS - JEMOHCTPALMOHHBIM IPOEKT,
KOTOPBIH OCYIIECTBIISUICS. B paMKaxX JBYCTOPOHHEro mnpoekra mexnay Smnonmeit m KomymOueit ¢ yuactuem Achilles Corp.
(COL/FOA/60/DEM/75).
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Bua nesareabHOCTH Croumocts |KoanuecTBo MCoP B3noc Ooman
3a eAMHULY CTOMMOCTD
Marepuansl  JUiS ~ TECTHPOBaHUS B
paboUunX yCIOBUIX 4 1 000 4000 4000
TecTupoBaHNE U OIICHKA TTEHBI 5000 1 5000 2 000 3000
PacnipocTpaHenne TEXHOJIOTHI 20 000 2 40 000 40 000
MecTHBIE KOHCYIBTAaHTHI 36 000 1 36 000 36 000
MOHUTOPHHT IPOEKTa U OTYETHOCTh 30 000 1 30 000 30 000
[TpoMeXyTOUHBIA UTOT 304 800 48 000 256 800
Henpensunennsie pacxos (10%) 30480 4 800 25 680
O6m1as cyMMa pacxozoB 335280 52 800 282 480

3AMEYAHUSA U PEKOMEHJIALIUA CEKPETAPUATA
3AMEYAHUA

10. Cexkperapuat ¢ ygosinerBopeHueM otmetwi, yto [IPOOH nonaroroBusia mpoeKTHOE OPEJIOKEHUE, BIIEPBbIE
MPEICTaBIICHHOE Ha 74-M COBCIIaHWM, a 3aTeM TMpPEACTaBICHHOe Ha 75-M W 76-M coBemaHusax, 0e3
MOJTrOTOBUTENBHOTO (uHaHCHpoBaHUS MHorocroponHero ¢onmga. Kpome TOro, cekperapuar OTMETHI, 4TO B
COOTBETCTBHH C pemreHneM 74/21 c)’, IpetoxkeHne GBIIO PACCMOTPEHO TOJHKO B OTHONIEHHH COCTABHBIX TaHeJe,
YMEHBINas, TaKUM 00pa3oM, 3amporneHHbI TpaHT 10 cyMMbl 282 480 momn. CIHIA mo CpaBHEHHIO ¢ W3HAYAIBHBIM
3ampocom Ha cymmy 459 450 momn. CHIA, mpencTaBIeHHBIM ISl COCTABHBIX IIaHENEH W HAIMBUISIEMOW IICHBI.
[Mapannensublil B3HOC KoMmanuu Espumlatex 6bu1 oneneH B 52 800 momn. CLIA.

11. Huckyccun Mexny cekperapuatoMm u  [[POOH B  oOTHOmIEHMM JEMOHCTPALMOHHOIO MPOEKTA,
MIPEICTABIICHHOTO Ha 74-M, 75-M M 76-M COBEMIAHUAX, KACAIHCh TIAaBHBIM 00pa3oM IOTEHIIMAILHOTO COBMAICHUS
MepONpHsATHil, BKIIoueHHbIX B dTan 11 [TOJIIO s Konym6un®, mpeacTaBieHHOro Ha 75-M COBEIIAHUH, B KOTOPOM
MpeUIaraioch PaccMOTpeTh TONHBIH oTka3 or [ XDVY-141b, ucmonp3yeMoro B KadecTBE BCIIEHWUBATENSA, U
MEPOTIPUATHN TpeIaraeMoro JIeMOHCTparmoHHoro mpoekra. I[lo srtomy Bompocy IIPOOH moscamma, d9TO
TeXHUYEeCKue paspaboTku kommanuu Espumlatex, mpenmoxennele B pamkax drtama II I[TOAIIO HampaBieHsl Ha
YAOBIIETBOPEHHUE KOHKPETHBIX MOTPEOHOCTEH HECKONBKHX KIMEHTOB IEHOMAaTEepPHajoB B Pas3iIMYHBIX 00JacTsaX
MPUMEHEHUs, B TOM 4YHUCIIE IPOU3BOJACTBE COCTaBHBIX IIaHEJIEW, B TO BpeMsl KakK NEMOHCTPALMOHHBIA IPOEKT
HaIpaBJICH Ha YJIOBJIIETBOPEHHUE OOIIUX TPeOOBAaHUH, KaCAIOIIMXCS COCTaBHBIX maHenel. O0e pa3paboTKu, pa3IndHbIC
M0 CBOEMY XapaKTepy, JOJKHBI OBITh BBIIONHEHBI. [10CKONBKY KaXkaas CHCTEMOTEXHHYECKass KOMIIAHHSI UCTIONB3YeT
CBOM COOCTBEHHBIE COCTaBbl HA OCHOBE KOHKPETHBIX TPEOOBAHUI CBOMX KIHEHTOB, JAEMOHCTPALMOHHBIH IPOEKT
MOCITY>KUT OOLIMM PYKOBOJICTBOM VIS Pa3IMYHBIX CUCTEMOTEXHMYECKUX KOMIIAHUI B 00JIACTH IPOU3BOAUTEIBHOCTH
CHCTEM ¢ yMeHbIIeHHBIM coziepkanrieM ['@O. OH npeaocTaBUT SKCIEPUMEHTABHYI0 0a3y HavyaJbHBIX IMOKa3aTeleH
JUTSL TPOBEJEHMSI TAKOH ONTHUMH3ALHH.

12. B Xxome mOMOMHUTENBHBIX NIHUCKYCCHH IO BOIMpOCY paruoHanu3anuu pacxomoB [IPOOH cormacmmach
MPOAOJKUTE KOPPEKTHPOBKY OOIEH CTOMMOCTH, B pe3yJbTaTe Yero 3arpoc Ha GuHaHCHpoBaHUe cocTaBmi 248 380
nomn. CLIA mimroc sKCTTyaTallMOHHBIE pacxXobl yupexxaenus. CekperapuaTr TakkKe OTMETWII, YTO B PEKOMEHIAIHSX,
MPEICTaBICHHBIX VICIOTHUTETFHBIM KOMUTETOM, 00ECIIEUNBAOIINE TTPEICTABICHNE TYUIIUX 3asBOK JIJIS peaiu3alui
JNEMOHCTPALMOHHBIX TPOEKTOB, B TMPOEKTaxX CleAyeT TaKKe YUYHUTHIBATh PETHOHAIBHOE U Teorpaduieckoe
pacupenencuust (myHkT 97 e) mokymeHnT UNEP/OzL.Pro/ExCom/73/62). Ha 75-m coBemanun McrnonHUTENBHBII
KOMUTET YTBEPAWI AEMOHCTPAIIMOHHBINA MPOEKT IS MCTONb30BaHus Y B-290 (mponaH) B KauecTBe albTEPHATHBHOTO

> B cOOTBETCTBUM C peieHHeM 74/21 (C) ABYCTOPOHHHM YUPEXKICHHAM M yUPEXKICHUAM-HCIIOTHHTENSAM OBUIO TPEIONKEHO
NPOBECTH PabOTy MO PALUOHAIM3ALNH PACXOJO0B JAEMOHCTPALMOHHBIX MPOEKTOB, C TE€M 4YTOOBI YTBEPAWUTH OOJbIIEE YHCIIO
JIEMOHCTPAIIMOHHBIX MPOEKTOB B paMkKax uMmeromerocsi ¢uHaHcupoBanus B pazmepe 10 mun pomn. CHIA B cooTBEeTCTBUU C
pewenueM 72/40, a TakxKe NPOJODKUTH U3bICKAHUE APYTHX UCTOYHUKOB JIOMOJIHUTEIBHOIO (PMHAHCUPOBAHHUSL.

® UNEP/OzL.Pro/ExCom/75/42.
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XJIaareHTa B IPOM3BOJCTBE KOMMEPYECKHX CHCTEM KOHIUIIMOHMPOBAHMs BO3Ayxa Ha mpennpusitiu Industrias
Thermotar Itda B Komym6un.

3akiroueHue

13. CexperapuaT OTMEYaeT, YTO MPOEKT Ipe/iaraeT MPOJEMOHCTPUPOBATh MCIIOJIB30BaHUE AIbTEPHATUBBI C
HU3KUM TOTEHIHAJIOM TJ00adbHOTO moTeruieHus 1t 3ameHbl [ XDY 141b B mpou3BOACTBE COCTAaBHBIX IaHENeEH,
IIMPOKO PACIIPOCTPAHEHHOT'O TIPOU3BOJICTBA B PAJE CTPaH, JACUCTBYIOMINX B paMKax cTarbh 5. CHCTeMOTEXHHUYECKas
kommanus Espumlatex nmpogeMoHCTpupoBaia TBEPAYIO MPUBEPKEHHOCTh B PEaM3alud 3TOTO MPOEKTa TOCPEACTBOM
MPEIOCTaBICHHUS TMapauIeIbHOrO (UHAHCUPOBaHUs, olneHeHHoro B Oomee 211 000 momn. CIIA. Hcnbitanus B
pabounx yCIOBHSIX Ha MECTHOM MPEANPHUSTHH MPOM3BOJCTBA COCTABHBIX ITaHEJIEH MPUBENH K IMO3TAITHOMY BBIBOIY
0,44 T OPC I'X®VY-141b. Ogaako 310 moTpebIeHNEe HE MOXKET OBITh BEIUTCHO M3 OCTATOYHOTO ToTpedienns [ XDV B
KomymOun, oTBevaromero KpurepusM (GpUHAHCHPOBAHHS, MOCKOJIBKY MPAaBUTEIBCTBO B3SUI0 Ha ceOsi 00s3aTENbCTBO
MOJTHOCTBIO MPEKPaTuTh ucronb3oBanue [ XDY-141b B pamkax ocymectsienus dtama Il ceoero ITO/I1O. Ha 75-m
coBemanuy MComTHUTENBHBINH KOMUATET YTBEPINI JEMOHCTPAIMOHHEIN IPOEKT IS MCIoNb30Banus Y B-290 (mpoman)
B KayecTBe aJbTEPHATHBHOIO XJIJIar€HTa B MPOU3BOACTBE KOMMEPUYECKUX CUCTEM KOHIAWIMOHHPOBAHMS BO3TyXa Ha
npeanpustud Industrias Thermotar Itda 8 Koxym6umu.

PEKOMEHIALIMSA
14. HcniomHUTENBHBINH KOMUTET, BO3MOYKHO, TTOXKEIIACT:
(a) paccMOTpeTh JACMOHCTPAIIMOHHBIA IPOSKT JUIS MPOBEPKU HCIOIL30BaHUS TUAPOPTOPOICPHHOB B

MIPOU3BOJACTBE COCTaBHbIX NaHene B CTOpoHax, ACUCTBYIOIIMX B paMKaxX CTaTbU 5, HA OCHOBE
pa3pabOTKN HHU3KO3aTPATHBIX COCTaBOB B KodyMOWM B KOHTEKCTE OOCYXKICHHHA MPEUIONKEHUN O
JIEMOHCTPALIMOHHBIX MpPOEKTax Mo anbTepHaTuBHbIM [ XDV BemiecTBaM C HU3KUM IOTEHLHAIOM
r1100aIbHOTO TIOTEIUICHUSI B COOTBETCTBUHU C OINMCAHHMEM, MPUBEICHHOM B JoKyMeHTe OO0muii 0030p
BOIIPOCOB, HAMEYCHHBIX B X0j1¢ mepecmotpa npoektoB (UNEP/OzL.Pro/ExCom/76/12); u

(b) pPaccMOTpPETh BO3MOXHOCTh YTBEPAMUTH WM OTKJIOHUTH JEMOHCTPALMOHHBIA IPOEKT IJIS IIPOBEPKU
UCTIONIb30BaHUs  THAPOGTOPONCHUHOB B MPOU3BOJACTBE COCTaBHBIX TaHeneid B CTopoHax,
JEUCTBYIONIMX B paMKaX CTaThd 5, HA OCHOBE Pa3pabOTKH HU3KO3aTPAaTHBIX COCTaBoB B KomymOuu B
COOTBETCTBHH C perieHueM 72/40.
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PROJECT COVER SHEET

COUNTRY: Colombia IMPLEMENTING AGENCY: UNDP

PROJECT TITLE: Demonstration project to validate the use of Hydrofluoro Olefins (HFO) for
discontinuous panels in Article 5 parties through the development of cost
effective formulations

PROJECT IN CURRENT BUSINESS PLAN

SECTOR Foam
SUB-SECTOR Rigid PU (discontinuous panels)
ODS USE IN SECTOR (2014) 668 metric tons (HCFC-141b)
ODS USE AT ENTERPRISE (2014) 120.6 MT of HCFC-141b
PROJECT DURATION 12 months
TOTAL PROJECT COST:

Incremental Capital Cost US $ 304,800

Contingency US $ 30,480

Total Project Cost US $ 335,280
LOCAL OWNERSHIP 100%
EXPORT COMPONENT 0 % to non-A5
REQUESTED GRANT US $ 282,480
COST-EFFECTIVENESS Non applicable
IMPLEMENTING AGENCY SUPPORT COST US $19,774
TOTAL COST OF PROJECT TO MULTILATERAL FUND US $ 302,254
STATUS OF COUNTERPARTS FUNDING Received letter of commitment

Included

NATIONAL COORDINATING AGENCY Ministry of Environment - National Ozone Unit

Project summary

This project undertakes the validation of the Hydrofluoro Olefins (HFOs), a low GWP and non-flammable
option, for discontinuous panels in the scenario of the Article 5 parties through the development of
polyurethane (PU) foam formulations with reduced HFO contents that have CO,, derived from the water-
isocyanate reaction, as co-blowing agent. The aim is to optimise the cost/performance balance while
achieving a similar foam thermal performance to that of HCFC-141b based formulations.

Impact of project on Country’s Montreal Protocol Obligations

The project aims to contribute to the country obligation to reduce the HCFC consumption as per the
Montreal Protocol obligation by converting the current HCFC-141b foam blowing technology to the HFO
based formulations. The Colombian discontinuous panels subsector used 98.5 tonnes of HCFC-141b in
2014. With the results of this project, a significant portion of this HCFC-141b consumption would be
replaced by this technology during the second stage of the HPMP. A direct impact of this project is the
conversion of ABC Poliuretanos, 5.2 tonnes of HCFC-141b, in the mentioned second stage.

The results of this project would be applicable not only for the discontinuous panels subsector but the
principles would also apply to other foam applications in Colombia and other developing countries.

Prepared by: Mr Miguel W. Quintero Date: September 11, 2015
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1. BACKGROUND
1.1. PROJECT BACKGROUND

This project has been prepared as response to the Executive Committee Decision 72/40. It is part
of a set of projects with the objective to validate chemical systems for use with non-HCFC
blowing agents in the context of Decision XIX/6.

The developing countries will address in the short term the second phase of the HPMP (2015-
2020) in the foam sector. One of the most critical subsectors that still uses HCFC-141b and
accounts for a significant market portion is the manufacture of discontinuous panels for the
construction and the commercial and industrial refrigeration industries. It is characterized by a
great number of small and medium enterprises without the sufficient knowledge and discipline to
handle flammable substances. This factor along with the lack of economies of scale prevents the
adoption of hydrocarbons and the introduction of high GWP alternatives such as HFCs would
result in a negative climate impact.

This projects undertakes the validation of the Hydrofluoro Olefins (HFOs), a low GWP and non-
flammable option, for discontinuous panels in the scenario of the Article 5 parties through the
development of polyurethane (PU) formulations with reduced HFO contents that have CO,,
derived from the water-isocyanate reaction, as co-blowing agent. The aim is to optimise the
cost/performance balance while achieving a similar foam thermal performance to HCFC-141b
based formulations.

Further, the project aims to contribute to the country obligation to reduce the HCFC consumption
as per the Montreal Protocol obligation by converting the current HCFC-141b foam blowing
technology to the HFO based formulations. The Colombian discontinuous panels subsector used
in 2014 98.5 tonnes of HCFC-141b. With the results of this project, a significant portion of this
HCFC-141b consumption would be replaced by this technology during the second stage of the
HPMP.

It is important to note that the results of this project would be applicable not only for the
discontinuous panels subsector but the principles would also apply to other foam applications in
Colombia and other developing countries. Therefore, the results should be seen in a broader
perspective.

1.2. SECTOR BACKGROUND IN COLOMBIA

Colombia became a party to the Vienna Convention and Montreal Protocol on October 16, 1990
and on March 6, 1994 respectively. Colombia also ratified the London, Copenhagen, Montreal
and Beijing Amendments. The country is fully committed to the phase-out of HCFCs and willing
to take the lead in assessing new HCFC phase-out technologies, particularly in the foam sector.

The Colombian PU market can be spread out in three different industrial sectors: flexible foam
(flex-slab and moulded and integral skin), rigid foam and microcellular elastomers (shoe soles).
HCFCs are used in rigid foam for thermal insulation and, in marginal quantities, in integral skin.

In PU rigid foam three different segments can be differentiated: domestic refrigeration
(refrigerators and freezers), commercial refrigeration (mainly bottle and commercial displays) and
industrial thermal insulation for the refrigeration and construction sectors (continuous and
discontinuous panels, transportation and spray). While the domestic refrigeration and most of the
commercial refrigeration have been converted to hydrocarbons the remaining market players still
use HCFC-141b. The main suppliers are local “system houses” (Espumlatex, GMP, Olaflex,
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Quimica Industrial y Comercial) that sell two-component systems: a fully formulated polyol,
which includes the blowing agent (HCFC-141b), and an isocyanate (Polymeric MDI).

A recent market survey showed that in 2014 out of a total of 784.25 tonnes of imported HCFC-
141b, 668 were used in foam manufacture. Table 1 shows the distribution by application.
Discontinuous panels account for 15% of the total HCFC-141b consumption.

TABLE 1. 2014 USE OF HCFC-141b IN THE COLOMBIAN FOAM MARKET

Foam Application HCFiélA'lb’ %
Commercial Refrigeration 66,390 9.94%
Continuous Panels 80,920 12.12%
Industrial Refrigeration & Construction (Discontinuous 98,589 14.76%
Panels)

Spray 51,958 7.78%
Integral Skin 3,428 0.51%
Polyol formulation 366,495 54.89%
TOTAL 667,780 100.0%

Source: Imports Declarations, Database of the Ministry of Commerce, Industry and Tourism. Personal interviews with key market
players (system houses and end users)

2. PROJECT DESCRIPTION
2.1. PROJECT OBJECTIVES

The objectives of this project are:

1. To validate the use as foam blowing agents of the recently developed HFOs in blends with
CO, for the production of discontinuous panels in the context of an Article 5 party. The aim is
to optimise the HFO/CO, ratio in the cell gas to get a similar thermal performance to HCFC-
141b at a minimum incremental operating cost. The results of this project would be applicable
not only for the discontinuous panels subsector but the principles would also apply to other
foam applications in Colombia and other developing countries.

2. To make a cost analysis of the different HFO/CO, formulations versus the currently used
HCFC-141b based system.

2.2. JUSTIFICATION

The Article 5 parties are in the process of preparing the second stage of the HPMPs to be
implemented in the 2016-2020 period. Taking into account the priorities defined in Decision
XIX/6, particularly those referred to ODP and climate change impact, the developing countries
opted for converting in the first phase (2011-2015) the largest foam enterprises typically found in
the domestic refrigeration and continuous panels sectors. Hydrocarbons, basically pentanes, were
the substances of choice based on their favourable cost/performance balance at large size
operations.

Situation is different at the second stage where the countries have to address the remaining foam
sectors still using HCFCs. These sectors (discontinuous panels, spray, integral skin) are
characterised by a multitude of micro, small and medium size enterprises that do not have the
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adequate knowledge and operating discipline to handle flammable substances in a safe manner.
This factor along with the lack of economies of scale prevents the adoption of flammable blowing
agents, while the introduction of high GWP alternatives such as HFCs results in high climate
impact within processes which are typically less well engineered.

The recent developed unsaturated HFCs and HCFCs (commonly called HFOs), 1233zd(E) and
1336maam(z), marketed under the trademarks Forane (Arkema), Formacel (DuPont) and Solstice
(Honeywell), have shown in rigid PU foam applications such as domestic refrigeration and spray
a better thermal performance that the high GWP-saturated HFCs currently used in the developed
countries. Their general properties are shown in table 2. They offer a unique opportunity for
introducing safe non-flammable technologies that while enhancing energy efficiency will have a
positive effect on climate change in terms of greenhouse emissions. Based on the physical
properties of these substances (non flammability and relatively high boiling points) it is
anticipated that their application does not require the retrofit of the foaming equipment currently
in use. This is particularly true and important at the level of small and medium enterprises.
Commercial availability has already been established for HFO-1233zd(E). Pilot scale production
of HFO-1336mzzm(Z) commenced in late 2014, with full commercialisation expected in 2016.
Although for these options availability is likely to be targeted mostly in markets within non-
Article 5 Parties where the requirement for improved thermal efficiency is best identified, the
demand to leapfrog high GWP alternatives to HCFCs could accelerate distribution to Article 5
regions. There are not legal or commercial barriers for the introduction of these products.

TABLE 2. HFO PROPERTIES
Formacel® 1100 |Solstice® Liquid BA| Forane® 1233zd
Common name 1336mzz(2) 1233zd(E) 1233zd(E)
Chemical Formula Cis-CF;-CH=CH-CF;|Trans-CICH=CH-CF3| Trans-CICH=CH-CF;
Molecular weight 164 130.5 130.5
Boiling Point (°C) 33 19 19
GWHP (100 years 2 1 <7

From the three market sectors mentioned above, the discontinuous panels application was chosen
for the development of this project taking into consideration the high volume involved. According
to the last FTOC assessment report (2010), in 2008 around 7,300 tonnes of CFCs and HCFCs
were used in the discontinuous panels subsector in the developing countries.

Two are the main barriers for the introduction of these substances:

1. Their high unitary cost that is reflected in the final cost of the PU formulation.

2. The minimum experience with these products in developing country conditions. This
technology has not been demonstrated in conditions prevailing in Article 5 parties.

The main objective of this project is precisely to remove or attenuate the mentioned obstacles.
The formulation science associated to the PU technology and the excellent foam thermal
characteristics provided by HFOs open the door for the development of PU formulations with
reduced HFO contents that have CO,, derived from the water-isocyanate reaction, as co-blowing
agent. The aim is to optimise the cost/performance balance of these substances, achieving a
similar foam thermal behaviour to HCFC-141b at the lowest possible cost, and, simultaneously,
to carry out a comprehensive assessment of the HFO performance at developing countries
conditions. The project will be conducted at Espumlatex, a recognised local system house
equipped with the required injection and testing laboratory facilities, and a field test with selected
formulations will be done at ABC Poliuretanos, a typical small manufacturer of discontinuous
panels.
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2.3.METHODOLOGY

With the aim of analysing the two HFO molecules, 1233zd(E) from Honeywell or Arkema and
1336maam(z) from Chemours, in comparison with HCFC-141b, six steps are contemplated for
the project development:

1.

PLANNING. A statistical experimental design (DOE) will be designed having as factors (or
independent variables) the type of molecule and the composition of the cell gas (mole fraction
of the physical blowing agent). The responses (or dependent variables) will be the foam
properties critical for this application (Lambda value, compression strength, dimensional
stability, friability). A commercial HCFC-141b based formulation will be used as control.

FORMULATION DEVELOPMENT. The resulting formulations will be prepared at laboratory scale
and injected with a conventional high-pressure dispenser. Catalysis and overall blowing agent
amounts will be adjusted to have among formulations a similar reactivity and free-rise density.
A typical Brett or Lance mould with temperature control will be used to manufacture the
panels to test the foam properties. Samples for testing will be done by duplicate.

. TESTING. The critical immediate and aged foam properties for this application (Lambda value,

compression strength, dimensional stability, friability) will be tested following ASTM or 1SO
standard procedures.

. ANALYSIS OF RESULTS: foam performance and formulation cost. A detailed analysis of the

resulting foam properties at different HFO levels and the associated formulation cost will be
carried out. A typical HCFC-141b formulation will be used as standard.

FIELD TEST. A field test with selected formulations will be done at ABC Poliuretanos, a small
manufacturer of discontinuous panels with typical market characteristics.

TECHNOLOGY REPLICATION/DISSEMINATION OF RESULTS. One of the critical outcomes of a
demonstration project is the definition of the possibility to replicate the technology in other
enterprises, in other regions and in other applications. In the case of HFOs, having in mind
that the main barrier for their introduction is the associated formulation cost, it is anticipated
that if results are positive and an adequate cost/performance balance is achieved, there is a
great potential for the technology to be replicated in other system houses in the country, in
Latin America and other regions, and even in other applications such as commercial
refrigeration and spray. To assure this, it is planned to conduct two workshops, a first one at
local level with the participation of the other Colombian system houses (GMP, Olaflex,
Quimica Industrial y Comercial) and interested end users, and a second one at regional level,
where regional system houses, importers and end users will be invited. It is important to note
that all the Colombian and several Latin American system houses have shown interest in these
products. In addition to the seminars, a detailed technical report will be written with the results
of the project. Information on the performance of the HFOs at different mole fractions in the
cell gas along with the associated formulation cost (incremental operation cost compared to
HCFC-141b) will be delivered. It will serve as starting point for the other system houses to
design/develop appropriate HFO based formulations.

2.4. INFORMATION ON PARTICIPATING COMPANIES

Espumlatex

Espumlatex was established in 1959 to serve the automotive industry in Colombia as the main
supplier of PU based materials: RIM and sound insulation parts and flex moulded foam for car
seats. Throughout all these years it became the leader of PU suppliers in the Andean countries
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with annual sales of 52 million dollars in 2008. It is certified QS9000/1SO9000, EAQF level Q1
status, 1SO14000.

At the end of the eighties Espumlatex expanded its activities to formulate PU systems for the
manufacture of thermal insulating and integral skin foams. Its current capacity is estimated in 500
MT per month with an annual current production of 4,000 MT of PU systems, from which 2,000
MT are dedicated to rigid foam materials. 15 % of their PU systems production is exported to
Ecuador, Peru and Venezuela. Additional to PU systems they manufacture PU rigid foam sheets
for insulation purpose in a process that involves the production of large foam blocks and their
subsequent cutting.

The system house production facilities are equipped with 18 blending tanks with capacities that
go from 1,500 to 3,000 I. They have mechanical agitation, recirculation and a direct feeding
system from the raw materials drums as well as a closed pumping system for raw materials
loading. The basic properties of the PU systems (free rise density, reactivity, foam thermal
conductivity, compression strength, dimensional stability and accelerated aging) are tested in a
certified quality control laboratory.

The consumption of chemicals for the PU systems sold for the manufacture of discontinuous
panels during the last 5 years was:

Table 3. Consumption of PU chemicals for Discontinuous Panels at Espumlatex, tonnes
Substance 2009 2010 2011 2012 2013
Polyol 327 381 425 423 462
HCFC-141b 82 96 107 106 115
Polymeric MDI 445 518 578 575 628
TOTAL 854 995 1,110 1,104 1,205

During the transition from CFC-11 to HCFCs the following two projects were carried out with

Espumlatex:

e The project COL/FOA/32/INV/49, “Retroactive funding for the conversion from CFC-11 to
water-based technology in the manufacture of flexible molded and integral skin foam at
Espumlatex-Promicolda”, retroactively funded one of the Espumlatex” divisions, Promicolda,
for the conversion from CFC-11 to water and HCFC-141b based technologies in the
manufacture of flexible molded and integral skin foam respectively. Promicolda is the
Expumlatex” division that manufactures the car seats and several parts based on integral skin
foam for the automotive industry in the Andean Countries. The grant received by Promicolda
was US$ 82,020.00.

e The project COL/FOA/32/INV/48, “Conversion from CFC-11 to HCFC-141b and water
based technology in the manufacture of various polyurethane foam applications at 25 small
enterprises centred around their systems house Espumlatex”, was an umbrella project where
25 SMEs -centred around Espumlatex as the system house- were successfully converted from
CFC-11 to HCFC-141b and water based technologies. Total cost of the project was US$
332,768.00. Espumlatex received funds for the project administrative expenses and a
laboratory equipment (one K factor indicator not suitable to measure lambda values at
different temperatures).

Espumlatex also served in 2011-2013 as the local system house host for the demonstration project

on Supercritical CO, technology for spray foam undertaken under a Japan-Colombia bilateral

with Achilles Corp.

The company is fully committed to test new HCFC alternatives of low GWP and has the required

capability (laboratory facilities, technical knowledge and human resource). Its contribution to the

project has been quantified in US$ 52,800 (see table 5).
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3. PROJECT IMPLEMENTATION MODALITY

Project will be implemented by UNDP as an executing agency. Relevant activity such as
equipment procurement, recruitment of experts, foam testing will be arranged under the
UNDP Financial Rule and Regulation.

The following activities will be executed:

» Work arrangement with local System House to be signed between UNDP and the
beneficiary as well as the National Ozone Unit (NOU).

» Development of the experimental protocol which includes application procedure and
conditions, properties to test, testing methods etc.

» Formulation development and foam sample preparation to be done at Espumlatex
laboratory facilities using a high-pressure dispenser and a conventional Brett mould.
Procurement of a laboratory equipment to measure foam friability. This foam
property is considered critical having in mind the high urea content typical of PU
high water formulations.

» Testing of foam critical immediate and aged properties such as thermal conductivity,
compression strength, dimensional stability and friability.

» Conduction of a field test at ABC Poliuretanos, a local discontinuous panels
manufacturer.

» Delivery of two dissemination workshops to the Colombian and Latin American
industry.

Project implementation time schedule

Table 4. Project Implementation Time Schedule

ACTIVITY 2015 2016
Q4 | Q1 | Q2 Qs Q4

Approval *
Grant transfer to UNDP *
Work Arrangement between UNDP and beneficiary *
Detailed project planning. Development of experimental -
protocol
Import of HFO samples *
Procurement & delivery of equipment to measure friability * *
Formulation Development * * *
Foam testing * * *
Analysis of results: performance versus cost *
Field testing at a local discontinuous panels manufacturer *
Dissemination workshops
Reporting & Final review
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4. PROJECT BUDGET

The summary of the project cost is as follows:

Table 5. Project cost by activity

Unit

Total

Espumlatex

Activity Specification or detail cost, Quantity | Cost |contribution l\L/IJIS_g
Us$ US$ Us$
International 30,000 1 30,000 30,000
technical assistance
Participation of Espumlatex,
Planning National Ozone Unit (NOU) 5,000 1 5,000 5,000
and international consultant
Estimated that one man year
Formulation effort of a qugll_fled engineer 110,000 1 110,000 36,000 74,000
Development and lab technician are
required
Acquisition of 10,000 1 10,000 10,000
Friability tester
It is anticipated that around
120 foam samples
(5x3x4x2) x2 will be tested
Foam Testing for lambda, value, 30,000 10,000 20,000
compression strength,
dimensional stability and
friability
PU material for Estimated that 60 kg of PU
formulation system (US$ 4/kg) are 240 20 4,800 4,800
development required for each trial
P_U mate_rlal for Estimated that 1_000 kg (4 4 1,000 4,000 4,000
field testing drums) are required
Resulting foam will be
Foam testing - Field tested for_lambda, value,
: compression strength, 5,000 1 5,000 2,000 3,000
evaluation : h .-
dimensional stability and
friability
Technology -
Dissemination For_CoIomb_|an mdustry and 2 40,000 40,000
Latin American countries
Workshops
j’echnlcal su_pport to project 36,000 1 36,000 36,000
Local Consultant implementation.
Project monitoring 30,000 1 30,000 30,000
& reporting
Sub-total
Incremental Capital 304,800 48,000 256,800
Cost
Contingencies
(10%) 30,480 4,800 25,680
Total Cost 335,280 52,800 282,480
Notes:
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Formulation Development: The formulations will be prepared at Espumlatex laboratory facilities
by company personnel.

Provision of equipment: The project plans to acquire a laboratory equipment to measure foam
friability according to ASTM test.

Foam testing: All the foam properties will be determined at Espumlatex laboratory facilities by
company technicians.

Dissemination workshop: Cost to organize the dissemination workshops is included. Two
workshops will be organized, both in Colombia, a first one for the local industry and a second one
for Latin America.
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