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WcnonHutens, otaenexHve
Susanne Ekendahl
Xumusa 1 TexHudeckue MaTepuabl
+46 33 16 53 16, susanne.ckendahl@sp.se JAPE Produkter AB

Pierre af Klinteberg
Helsingborgsvigen 14
281 49 Héssleholm

Tectuposanne GRON-FRI cpeacrsa no 6opbe ¢ Npou3pacTaHUsIMH BOIOPOCIIEii.
(1 mpuoxeHme)

3aka3uyuk
JAPE Produkter AB

3aka3
Uccnenosats npoaykT 3akazunka GRON-FRI na npenmer sdpextusHOCTH B G0phbe ¢
MPOU3PACTAHUSIMH BOJIOPOCIICH.

Oo6pa3en gocraBjieH
04-09-2006 B TuTacTMacCcOBO OYTHIITKE

O0beKkT ucciie0BaHus

Jape GRON-FRI pactBop 1o 60opsbe Kiacc 3 IpOTUB IPOM3PACTAHMI BOJOPOrcieil Ha BCeX THITAX
MMOBEPXHOCTEH cHapyxwu 3nanuii. Paboratomas gacts 510 N-alkylbensyldimetylammoniumklorid
80g/1, Nr.4718.

JlaTa ucciaenoBanus
31-10-2006 — 21-11-2006

Boinonnenue

Uccnenoanne npoussoamiock cormacHo ASTM D 5589-97 ”Standard test method for determining
the resistance of paint films and related coatings to algal defacement” ¢ HeKOTOpbIMH U3MEHEHUSIMH,
MOAXOMAILIMMHU I JTAHHOTO TECTUPOBAHUSL.

Onna yacts Jape GRON-FRI pacTBopa 6bl1a paszBesieHa ¢ 4 4acTAMH BOJIBI B COOTBETCTBHH C
yKa3aHAsAMHU Ha OyThuike. CTepuibHBIE, ITOCIe 00pabOTKH B aBTOKJIABE B TPEX IK3EMILTIIpax 00pasIisl
TECTHPOBAINCH U3 TPEX Pa3IMYHBIX MaTepUANOB: OyMaKHBIH QUIALTP 6 X 4 cM, QUILTP U3
CTEKJIOBOJIOKHA 55 MM B IMaMeTpe, OKpPalIeHHbI KUCTHIO OJJUH Pa3 Ha OJHOW CTOpOHE
mpenBapuTenbHO 3a 18 mHel, a Takke HeoOpaboTaHHOE MepeBo mis TuHeiku, 71 x 17 x 2,5 mm.
Hcnonb3yemas kpacka Obu1a st BHyTpeHHero okpammBanus, Fliigger Interior Panel 20 6enas
HaTOJIOBUHY MaTOBasi, OCHOBA 1, KyruieHHasi B okTsi0pe 2006 roja, u BEIOpaHHas U1 TOTO , YTOOBI
MOJTyYUTh IBET 0e3 100aBku OnonuoB. PUIBTPHI U3 OymMaru 1 00pasiibl JepeBa ObUTH BIaKHBIMH
Y Havase uccienoBanus. Takxe TeCTUpOBAIUCh He0OpaboTaHHbBIE CyXHE B TPEX IK3EMILIIpax
00pa3sIbl U3 TOro K€ CaMoro MaTepuala.

Bogopocin, KoTopble UCTIONb30BaIkCh U TECTA, COCTOSITH U3 TpeX coptoB: Chlorella kessleri ATCC
11468, Ulotrix gigas ATCC 30443, a taxxe Oscillatoria.sp. ATCC 29135. Onu ObITH BBIpAIIEHBI U
HCCIIEAO0BAIINCH IO OJUHOYKE B KyJIbTypanbHO# cpesie No 5, 847 u 616 nmst kaxxaoro
BBIIIEYTIOMSIHYTOT0 BHia Tipu 25 + 2°C. CMech Boopociielt uccienoBanach o cpenaemy N847.

SP LlBeackun Hay4yHo-uccrnepnoBaTenbCKUA UHCTUTYT

IMoymosniti adpec Adpec 0ns nocemumenetli  mern/ ¢hakc/an.noyma OTOT JOKYMEHT BOCNPOU3BOANTCS MOJTHOCThIO,
SP Vasterasen +46 33 16 50 00 ecnu VIHCTUTYT npeaBapuTenbHO NMMCbMEHHO He
Box 857 Brinellgatan 4 +46 33 13 55 02 opobpwun gpyroe.

S-501 15 Boras Boras info@sp.se
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[TpumepHo 30 M1 BOTOpOCIEH C TOMOIIBIO CTEPHIIEHONW MTUIETKH OBLTH B3SATHI CO JHA KYJIBTYPHOM
CpeIIbl, TaM IJIe KOHIICHTpaIMs BOJAOpOCIel Obuta HauBbiciie. OnHokierounsie Chlorella kessleri
OBLIN TI0JICYMTAHBI CUETHON MANIMHKOM 1 6bLK paspsukensl 10 10° kieTox/mMn crepunbHoit Milli-Q
Boo#. OcTanbHbIE 3JIeMEHTApHO 00pa30BaHHBIE BOIOPOCIH HE MOTYT OBITh IOCYUTAHBI U
paspsbkeHbl. Pa3muuHbIe BHIIBI BOAOPOCIICH TTOX0XKETr0 00beMa CMEIIUBAINCE. B Hauae ucnpITaHui
00pa3iibl OBUTH TIEPEMELICHBI CBEPXY arap IUIHT C KyJIBTYPHOU cpebl ¥ 1 MII CMEIIaHHBIX BOAOPOCIEH
OBLT paccesH Ha KaXKIbIii 00pa3el] ¢ MOMOIIBI0 aBTOMATHYECKOW MUNeTKH. V30bITOUHAs )KHIKOCTD,
KOTOpOii 00pa3el] ObLT TOTHOCTHIO TIOKPHIT PACIIPOCTPAHIIIACH HA OKPYKAIOIINE CTEPHIIbHBIE arap
IUTMTHI, TaM TJe 4acTH 00pa3IioB ObLIM MOMEIICHBI.

OO6pa3sipl OblIM HHKYOHPOBaHBI B T€UEHUH 3 HeAemb pu 25 + 2°C B 3aKpBIThIC KPILIKAMU arap
ILIATEI, TaM OTHOCHUTEIbHAS BIIAXKHOCTH ObLIa >85 %. [InuThI Takke ObLIN 3amcYaTaHbl C
napagduiMIooo. OHK ocBemanvchk 14 4acoB B A€Hb QIIIOIOLMUPYIOIIUMH JIaMIIaMU 7151 pacTeHUN
Osram L18W/77 FluorA ¢ nateHcuBHOCTBIO cBeTa 2000 stokc. Pe3ynbTaT cuuThIBaics BU3yaibHO
€KEHEJIENIbHO B COOTBETCTBHUH CO CIEAYIOMICH MIKAION N3MEPEHHA, HACKOJIFKO OOIbIIas 4acTh
MOBEPXHOCTH MOKPHITA BOAOPOCISIMH, CM.Tabens 1.

Tabens 1: llkana n3mMepeHuid U1 MPUPOCTa BOJIOPOCIIeil Ha oOpasiax

BI/I3yaJ'IBHO€ nmpouspacranue Bonopocneﬁ Ha
o0pa3uax I'pagyunpoBka
Hunygero 0
Muxponpupoct ( < 10 %) 1
Jlerkoe npupoct ( 10-30 %) 2
Cpennee npupocrt ( 30-60 %) 3
OO6wibHBIH TPUPOCT ( 60 %-TIOTHOCTH TOKPHIT) 4
Pe3syabrar
Tabenp2: Tabnuia pe3yabTaToB
Pe3yabTar Pe3yabTar Pe3yabTar
1 Hemens 2 Hegeas 3 Hepenn
Oopazen Boaopocib
07-11-2006 14-11-2006 21-11-2006
Oopasen Arap Oopasen Arap Oopasen Arap
Jepeso, GRON-FRI Chlorella kessleri 0 0 0 0 0 0
Jepeso, GRON-FRI Chlorella kessleri 0 0 0 0 0 0
Jepeso, GRON-FRI Chlorella kessleri 0 0 0 0 0 0
JepeBo, HeoOpaboTaHHOE Chlorella kessleri 4* 4 4* 4 4* 4
Jepeso, HeoOpaboTaHHOE Chlorella kessleri 3% 4 4* 4 4* 4
JlepeBo, He0OpaboTaHHOE Chlorella kessleri 2% 3 4* 4 4* 4
Jepeso, GRON-FRI Mix 0 0 0 0 0 0
Jepeso, GRON-FRI Mix 0 0 0 0 0 0
Jepeo, GRON-FRI Mix 0 0 0 0 0 0
JlepeBo, HeoOpaboTanHoe | Mix 1* 1 2% 1 2% 1
JlepeBo, HeoOpaboTanHoe | Mix 0* 0 0* 0 0* 0
JlepeBo, HeoOpaboTanHoe | Mix 0* 1 0* 1 0* 1
®unptp.6ymara GRON-FRI | Chlorella kessleri 0 0 0 0 0 0
®unptp.6ymara GRON-FRI | Chlorella kessleri 0 0 0 0 0 0
®unptp.6ymara GRON-FRI | Chlorella kessleri 0 0 0 0 0 0
OunpTp.Oymara HeoOpao. Chlorella kessleri 4 4 4 4 4 4
OunpTp.Oymara HeoOpad. Chlorella kessleri 4 4 4 4 4 4
OunpTp.Oymara HeoOpabd. Chlorella kessleri 4 4 4 4 4 4
®unprp.6ymara GRON-FRI | Ulothrix gigas 0 0 0 0 0 0
®unptp.6ymara GRON-FRI | Ulothrix gigas 0 0 0 0 0 0
®unprp.6ymara GRON-FRI | Ulothrix gigas 0 0 0 0 0 0
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PesyabTart PesyabTart PesyabTart
Obpasen Boopocib 1 Hepesst 2 Hefens 3 Heneast
07-11-2006 14-11-2006 21-11-2006
Oopazen | Arap Oobpaszen Arap Oobpazen Arap

OunpTp.Oymara HeoOpad Ulothrix gigas 4 4 4 4 4 4
OunpTp.Oymara HeoOpad Ulothrix gigas 4 4 4 4 4 4
OupTp.Oymara HeoOpad Ulothrix gigas 4 4 4 4 4 4
®unptp.6ymara GRON-FRI | Oscillatoria sp. 0 0 0 0 0 0
®unprp.6ymara GRON-FRI | Oscillatoria sp. 0 0 0 0 0 0
®unprp.6ymara GRON-FRI | Oscillatoria sp. 0 0 0 0 0 0
OupTp.Oymara HeoOpao. Oscillatoria sp. 1 0 1 0 1 0
OunpTp.Oymara HeoOpao. Oscillatoria sp. 1 1 1 1 1 0
OupTp.Oymara HeoOpao. Oscillatoria sp. 0 1 0 1 1 0
®unptp.6ymara GRON-FRI | Mix 0 0 0 0 0 0
®unptp.6ymara GRON-FRI | Mix 0 0 0 0 0 0
®unptp.6ymara GRON-FRI | Mix 0 0 0 0 0 0
OunpTp.Oymara HeoOpao. Mix 4 4 4 4 4 4
OupTp.Oymara HeoOpao. Mix 4 4 4 4 4 4
OupTp.Oymara HeoOpad. Mix 4 4 4 4 4 4
Oxpacka GRON-FRI Chlorella kessleri 0 0 0 0 0 0
Oxpacka GRON-FRI Chlorella kessleri 0 0 0 0 0 0
Oxpacka GRON-FRI Chlorella kessleri 0 0 0 0 0 0
Oxpacka HeoOpaboT Chlorella kessleri 4 4 3 4 4 4
Oxpacka HeoOpaboT Chlorella kessleri 2 4 3 4 3 4
Oxpacka HeoOpaboT Chlorella kessleri 2 4 3 4 4 4
Oxpacka GRON-FRI Ulothrix gigas 0 0 0 0 0 0
Oxpacka GRON-FRI Ulothrix gigas 0 0 0 0 0 0
Oxpacka GRON-FRI Ulothrix gigas 0 0 0 0 0 0
®unptp.6ymara GRON-FRI | Ulothrix gigas 1 1 1 1 0 1
®unptp.6ymara GRON-FRI | Ulothrix gigas 0 0 0 1 0 1
®unptp.6ymara GRON-FRI | Ulothrix gigas 0 0 0 1 0 1

* KacaeTcs HM3a oOpasiia

Hosi0xkuTEILHBIC IPOBEPKH

Chlorella kessleri mpouspociia 0OMIBHO MPH OKOHYAHHH UCTIBITAHUH Kak Ha BceX HeoOpaboTaHHBIX 00pasiax,
Tak ¥ Bokpyr HuX. Ulothrix gigas nmpouspocia 00MIIbHO Kak Ha BceX HeoOpaOOTaHHBIX OyMaXKHBIX QUIIBTPaX,
TaK M BOKPYT HHX, U CJIeJl IPHPOCTa HAOIIOMals B KyJIBTYPHOU cpenie BOKpYT Kpacku. Ciel mpupocra
Oscillatoria sp HaOnroaICs Ha (UIBTPOBAHHOM Oymare u BOKpyr Hee. CMech TpeX BOIOPOCIIEH mpou3pociia
OOMIIbHO Ha (PMUIIBTPOBaHHOW Oymare W BOKPYT Hee, Clel IPUPOCTa CHHTE3UPOBAJICS Ha 0Opaslie AepeBa U
BOKpYT Hero. CMm. @oTo B MpHIIoKeHUH 1.

Iposepka o6padoTkn ¢ GRON-FRI

Hu ogHa 13 Boopocieii mil cMecu BOJOpociel He BBIPOCiIa HU Ha OJHOM M3 00pa3loB MaTepHaa, KOTopble
6611 00paboTansl ¢ GRON-FRI, B 011Ha BOAOPOCIIH HE BRIPOCTA TAKXKE B KyJIBTYPHOH Cpelie BOKPYT
00pasoB, cM.Tabenb 2 U GOTO B MPHIIOKESHUH 1.

3akirouenue
O6pabotka matepuana o6pa3noB ¢ GRON-FRI mokazana sBHEII Bo3neicTBy oMM 3(h()EKT MPOTHUB MPUPOCTA
BOJOpOCIEH, HU OIUH 00pa3eil He MoKa3al rnocie 06paboTKH KaKoro-1100 NPUCYTCTBUS BOJIOPOCICH.

PesynpTatr Kacaercsi TOIBKO TEX MPOTECTUPOBAHHBIX 00PA3L0B M BOAOPOCICH, IPH YCIOBHUSX 3asBICHHBIX
BBIIIIE.
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IBeacknii HAYYHO-HCCIEI0BATEIbCKHI HHCTUTYT
Xumust u Texnuka marepuaJioB- TexHuka nojaumepos

Ignacy Jakubowicz Susanne Ekendahl
TexHuuecKuil UCIOJTHUTEND TexHu4ecKui TUPEKTOP
IIpuiaoxenune
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Chianalla kesalen

T Obehandlad relorens

®otol: O6pasusl aepesa, oopadotannbie ¢ GRON-FRI B BepxHEeM pay u
HeoOpabOTaHHBIC B HIDKHEM psify, npuButhie ¢ Chlorella kessleri.
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®oT102: O6pasipl Aepesa, obpadotannbie ¢ GRON-FRI B BepxHeM pajy U
HeoOpaboTaHHbBIC B HIDKHEM PSIY, IPUBUTHIC CO CMECHIO BOIOPOCIICH.

CtpaHuua

1(4)
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®o103: Bymaskubie puiibTphI, 06paboTanHsie ¢ GRON-FRI B BepxHeM psy u
HeoOpabOTaHHBIC B HIDKHEM psiay, npuButhie ¢ Chlorella kessleri.

®o104: Bymaxnsie GunbTpsl, oopaborannsie ¢ GRON-FRI B BepxHeM psagy u
HeoOpabOTaHHKIC B HIDKHEM psify, npuButsie ¢ Ulothrix gigas.
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[TTRIFETY
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Qbibandiad felsmees

®o105: Bymaknsie GunbTpsl, o6paborannsie ¢ GRON-FRI B BepxneM pagy u
HeoOpaboTaHHEIC B HIDKHEM psfy, npuButeie ¢ Oscillatoria sp.

Ll

woin Fre

mﬁ;g <)

nbcmnnunmrm;m B - 1

®ot0 6: Bymaxuble puiibTphl, 06padotanHsie c GRON-FRI B BepxHeM psiny u
HeoOpaboTaHHBIE B HIDKHEM PSAY, IPUBHUTHIE C CO CMECHIO BOJOPOCIEH.



[ata 0O603HaveHne

=]
[fe
lllu
lllu
e
| )
lll*

PAMOPT

[Ipunoxenue 1

®oto 7: Kpacka, o6paborannsie ¢ GRON-FRI B BepxHeM psay u
HeoOpaOoTaHHBIE B HIDKHEM psiny, npusutsie ¢ Chlorella kessleri.

®oto 8: Kpacka, o6padorannsie c GRON-FRI B BepxHeM psy u
HeoOpaOoTaHHBIE B HIDKHEM psny, npusHthie ¢ Ulothrix gigas .
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