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VOELPKER: UTOBbl MOEU PABOTAIJIU HA BAC

BBepeHue

Mvesa Gonee yem  100-neTHIOO  UCTOPUIO
npousBoacTBa, komnaHust Voelpker oTHocuTcs
K Hanbonee NMOYTEHHbIM €BPOMNENCKNM
npou3BoAMTENsIM BOCKA W W3BECTHA MO BCEMY
MUPY KaK HageXHbI Npou3BOAMTENb M MOCTaBLLMK

MOHTaH-BOCKa U1 cneumanbHbIX BOCKOBbIX CMECEN.

PaboTtasa nog geeBu3om «4ToOblI Maen pabotanu Ha
Bac», Mbl JeraeM BCE BO3MOXHOE ANS ynyullUeHUs
M ONTUMM3ALMN MPOAYKTOB U  TEXHOMOrMYecKnX
NMPOLECCOB HALUMX KITMEHTOB.

MoHTaH-BOCK: Korga pe3ynbrat UMeeT 3Ha4eHune

bnarogapsi CBOMM YHUKasribHbIM CBOMCTBAM MOHTaH-
Bock WARADUR® wucnonb3yetcs B NpOU3BOACTBE
nnactMacc B KkadectBe [o00aBkM C  BbICOKMMU
3KCnyaTaunoHHbIMU XapakTepucTnkamm. OH CryxuT
KOMOVHMPOBAHHOW BHYTPEHHEN U pasgenutenbHon
cMaskon, nob6aBkom ans paBHOMepHOMN
Kpuctannmsaumm n AUCneprupyowuM areHToMm BO
MHOTMMX TWMax nractMacc U MeTodoB 06paboTku.
[OpHbIA BOCK OCOBEHHO LIEHWUTCS MPW BbIMOMHEHUN
CINOXHbIX TEXHUYECKMX 3afay B obrnacTtu obpaboTku
KOHCTPYKLIMOHHbIX NriacTMmacc.

WARADUR®

obnapaet npeBocxogHbiIMMX  CMasbiBalwOWMMU U

Kpome TOro, MOHTaH-BOCK

pasgennTenbHbiMn cBoMcTBaMu U npuMeHsaeTca B
npon3BOACTBE TEPMOOTBEPXKOAKLWMXCA niacTtMmacc.

MOHTAH-BOCK

CTpyKkTypa

WARADUR® S

npencraenaeT

cobon cmecb

HepasBeTBMEHHbIX MOHTaHOBbIX kucrnoT (C28-32).

WARADUR®

GE

npeacraenset cobon

rMULEPMHOBBIN 3UPHBIA BOCK MOHTAHOBbIX KUCHOT.

WARADUR® E n WARADUR® OP cocTosT 13

3(PMPOB MOHTAHOBbIX KUCMOT C STUIMEHITIMKONEM Brnarogaps AnvHHOV HepasBeTBMNEHHOW YrnepoaHOK

n  OYyTUNEHrMMKONEeM COOTBETCTBEHHO. [lomumo
acupoB MoHTaHoBbIX kucnot WARADUR® OP
COAEPXKUT Takke MOHTaHAT KanbLus.

Leno4yke MOHTaH-BOCK [OEMOHCTPUPYET XOpOoLlyr

MNpuMeHeHWe pas3nNUYHbIX TUNOB CMa304HbIX A406aBOK B TePMOOTBEPXKAAIOLMXCS NacTMaccax TEPMOCTOMKOCTb 11 HUKYHO NIETYUECT.

TepmooTBepXaa

wpmeca MoBbiweHne TeKy4yecTun
nracTmaccol

PaspgenutenbHas cmaska ans npecc-thopm Ovcnepcus

aMuaHbIA BOCK

MOHTaH-BOCK | OKCMANPOBAHHbIV aMuaHbIN BOCK | MOHTaH-BOCK |

CTuponbHble - o MOHTaH-BOCK
NONU3TUNEHOBbLIV BOCK | nonuonosble 3Vpbl | NONU3TUNEHOBBIN
nnacrmacchbl o nonunonoBbie
BOCKOBbIE 3(pMpbI | MONMOMOBbLIN BOCK BOCK | BOCKOBbIE 3hMpbl
3hmpel Temnepatypa | KucnotHoe | Bsakoctb npu | O6nactu npumeHeHns
Xumudeckas o
MOHTaH-BOCK | aMUAHbBIN BOCK | MOHTaH-BOCK npupoga Karnenafenms | “mcno 120 °C (npymepe!)
mr MOHTaH-BOCK | COMONMUMEpPHbIN BOCK | A [°C] [mMr KOH/T] [MMa-c]
o BOCKOBbIe a¢hupbl | MeTannuyeckoe Non1onoBble
(apMupoBaHHbIi) nonuosnosble 3chvpbl
MbINO achupbl
o MOHTaH-BOCK
NaT/AET MOHTaH-BOCK | monunonosble acupb! | MOHTaH-BOCK | MONU3TUIIEHOBLIN BOCK | g 3;”;;”;””'(0”65 Eaz;alegmren:::ﬂTT_I;Hﬁg?H;;ﬂ
9 bl Mpbl Ma3ka Ans
BOCKOBbIE 3(hMpbI BOCKOBbIV 9chnt WARADUR® E npuobn. 83 npu6n. 18 npu6n. 20 ! ’ o
Pup P achupsl MOHTaHOBbIX P p p MC, NBX, anokcuaHbIX cMor,
o Kucnot EHOMbHbLIX CMOnN
o MOHTaH-BOCK | aMVAHbIN BOCK | .
MOHTaH-BOCK | aMWAHbIN BOCK | e T ST AT aMUaHbIN BOCK
Nnom CMeLLaHHble 3h1pbl | NonMonoBble admpsl | p nonnonosble ByTtuneHrnvkone
BOCK | MonvnonoBble 3¢pupsl | XUpHble PaspenutenbHas 1 BHyTPEHHSA
BOCKOBblE 3p1pbl ] 3upbI Bble acpypbl cmaska ana MA, Ty, NeT, MK
WARADUR® OP MOHTaHOBbIX npu6n. 99 npubn. 10 npubn. 150 ’ ’ P
. R —— MC, MNBX, anokcuaHbIX cMor,
MOHTaH-BOCK | MONMUATUNEHOBBIN BOCK ;
| - o | MOHTaH-BOCK KAnbLS heHOoIbHbIX cMon
OKCUAMPOBAHHbIN MONNITUIEHOBbLIN anbly
MK MOHTaH-BOCK | BOCKOBble 3cpupbl NnosnosoBble
BOCK | NonvoroBble 3¢pupbl | BOCKOBbIE
3bupbl 3pupb In1LepuHoBbIE P
aVpbI asfenuTenbHas v BHYTPEHHSS
MOHTaH-BOCK WARADUR® GE YT TS npuon. 81 npu6n. 25 npu6n. 20 cmaska ans MK, NeT (c
MOHTaH-BOCK | aMUHBI BOCK | MOHTaH-BOCK | KOMOMMMEPHbI BOCK | ——— HanonHuTenem)
MA KOMOMMMEPHBIN BOCK | BOCKOBbIE 3¢hUp! | MeTannm4eckoe Mbiro | NonMonosbie ochvpbi Keren
nonmonoBsble 3unpbl 3cmpbl | BOCKOBbIE 3hMPbI P
BOCKOBbIE 3¢pupbI PaspenutenbHas cmaska ans
o MoHTaHoBble TEPMOOTBEPXKAAIOLLMXCS U
MOHTaH-BOCK | aMMAHbIN BOCK | WARADUR® S npwon. 83 npubn. 140  npubn. 20 P praatoul

MOHTaH-BOCK | cCMeLLlaHHble adupbl | kmucnotbl C28-32

NONNOIIOBbIE AUPbI

KOHCTPYKLUUOHHbIX nracTtMacc

Ty CMeLLaHHble 3upbl | Nonmonosbie

acupbI

Ta6n|/|ua 1. MoHTaH-BOCK Kak MHOFObeHKLI,I/IOHaﬂbHaFI ,C|O6aBKa ana 6GonblwMHCTBa KOHCTPYKLMOHHbIX nnactmacc.’ Taﬁnmua 2. Xumnyeckasn npupoaa, (pmsmqecxme CBOWCTBa U TUNOBbIE 0bnacTu npuMeHeHua MOHTaH-BOCKa




MNMPUMEPbBI NTPUMEHEHMA

MAIJ 30JIOTHUK, AA AOPOI — BbICOKAA
3PPEKTUBHOCTb NMPU HU3KON KOHLUEHTPALUN

Monnamup,

Monvamnabl  obpabaTbiBalOTCA  BO  MHOXECTBE
BapvaHToOB MoauduKauui, B pesynbrate 4ero ux
CBONCTBA MOTYT MEHSATbCH, U KMEWKOCTb K ropayum
yactam 060pyaoBaHNA MOXET KPUTUYECKU BO3pacTu.
B 4acTHOCTM, BbLICOKOHAMOSIHEHHbIE CMECW 4acTo
UMeLoT Npobnembl C TEKYYECTbIO B BOCKOBbIX Npeccax.
OTO MOXEeT MpMBECTU K YaCTUYHOMY PaspyLUEHUIO
nonumMepa W, Kak CrneacTBue, K CHUXKEHWUIO KayecTsa

KOHEYHOro NpoayKTa.

WARADUR® E, 1 0COBEHHO 4aCTU4HO OMbISIEHHbIV
WARADUR® OP, noBbilwaT TeKy4eCcTb NonMaMmaos,
BbINOIHAS POfib BHYTPEHHEN cMasku. B To xe Bpems
OHW Takke obneryawT BbiCBOOOXAEHNE U3 HOPMbI U
obecneynBaloT NyylwniA BHELHWUA pasaenuTenbHbIn
ahheKT MO CpaBHEHUO C ammaHbIMM Bockamu. Kak
npaBumno, B HeHanonHeHHblx nonnamuaax WARA-
DUR® E wnn OP wucnomnb3yetrcsi B KOHLEHTpauuu
0,5 %.

ApMrpoBaHHbIE CTEKITOBOSIOKHOM nonvamuapl
yacto copgepxatr 20-30 % CTEKNOBOMOKHA U
obpabaTbiBaloTCs METOAOM NUTbs MOA OaBEHVEM.
HokaszaHo, yto gobaeneHne WARADUR® E wvnn OP
B KOHUeHTpauun 1,0 % ynydaer gucnepcuio Yactuy,
CTEKJI0BOSIOKHA, NOBbILLAET XapakTEePUCTUKN TEKYHECTN
1 obneryaeTt BbICBOOOXAEHNE U3 hOPMbI Npu paboTe ¢

HaMoJIHEHHbIMWU NN apMUPOBAHHbIMU MaTepunanamMmun.

KanbLmeBble oM MOHTaHOBLIX KUCIOT, coaepalimecs
B WARADUR® OP, nogaepxusatoT npu pabote ¢ MNA
paBHOMEpPHYIO  KpucTannusauuio. Mcnonb3oBaHue
no6aeok ans OOCTUXKEHMS paBHOMEpPHO
KpUCTannusaunmm KkpanHe BaXXHO B MPOMbILLIIEHHON
06paboTke nonMamuaoB A KOHTPOS POPMUPOBaHUS
CTPYKTYpPbl U COKpalleHWsi  NpOOOIKUTENbHOCTU
umkna. Hanpumep, MOXHO [OBUTLCS CyLLECTBEHHOrO
COKpaLLEeHMs MPOAOIKUTENBbHOCTU LMKNa B cryyvae

nUTbS NoA AaeneHnem matepuana MNA 6.6.

Monuoneduusi (M3, MM)

WARADUR® OP Powder MOXHO wucnonb3oBaTb B
Ka4yecTBe TEXHONorn4yeckom [obaBku npu nuTbe
nonvoneduHoB nopd  AaeneHveM. OH  ciyxuT
NPEBOCXOAHBLIM YBIAXHSIOWUM U AUCNEPTMPYHOLLUM
CPEACTBOM  [ANsl  HEOPraHWYecKMX HanosHuTenemn
(Hanpumep, Tanbka W MUHepanbHbIX cmecen). OH
MOBbILLIAET TeKy4yeCTb pacnnasa, a Takke MMsHel 1

TEKCTYPY NOBEPXHOCTU NUTLIX U3LAENUIA.
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Cwuna otgenenus ot opMbl
(cTaHpapTM3poBaHHas)
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MPUMEPBLI NTPUMEHEHUA

Monuadumpsel (MNI3T, NBT, MK)

ApMUpOBaHHbIE CTEKMOBOJSIOKHOM nonmacupsbl
yacto cogepxat 20-30 % CTeknoBOrokHa, a MHorga
bonee un obpabarbiBalOTCA METOAOM NUTbS  MOf,
naenexHvem. [lokasaHo, 4To fobaBka B KOHLEHTpauum
1,0 % yny4lwaeT gucnepcuio YacTuL, CTEKIOBOMOKHA,
NOBbILLAET XapaKTEPUCTMKM TeKydecTu u obneryaet
BbicBOOOXOEHNEe ©3  dopmbl  npu  pabote cC

HaNoJIHEHHbIMU UM apMUPOBAHHbIMU MaTepuanamu.

naT MMNBT

11

Bes nobasok WARADUR® E

NOMU3TUNEHOBLIN  OKCUAVPOBAHHbIN

BOCK NonMaTUNEHOBbLIN
BOCK

Ta6nuua 3. Cuna otaenexus ot dopmbl Ans MBT B Buae dyHKumm

pa3nuyHbIX cMa3ouHbIx Matepuanos (0,2 %)'

TetyyecTtb (%)

T
160 180 200 220

Temnepartypa (°C)

240 260 280 300

Tabnuua 4. CpaBHeHWe NeTy4ecT CMa3oyHbIX MaTeprarnos, NoTepst Macchl B
BMae YHKLMU TemMnepaTypsbl: @) cTeapuHoBas kucnota; 6) rvueponMoHocTeapar;
B) NapaduHOBbIN BOCK; I') ONUTOMEPHBIVA CMOXHbINA 3OUP KMPHOWN KUCNOTbI; A)

WARADUR® E; nonvatuneHoBbIi Bock'

"MctouHuk: H. Zweifel et. al, Plastics Handbook, Carl Hanser Verlag




Macca (%)

T3

TMN3 (Tepmonnactuyeckue anacToMepbl) HawAv
LUIMPOKOE MPUMEHEHNEe W CcTanu WCNonb3oBaThbCH
B NpPOM3BOACTBE ThiCAY MPOAYKTOB OGnarogaps
CBOEW [ONroBeYHOCTWN, MSATKOCTU, OKpaLlMBaemMoCTu
n gpymmm  npeumyuwlectsam.  Hanpumep, TIY
(TepmonnacTuyeckne  nonuypetaHsl = TM3-Y)
LUMPOKO WCMONb3YHTCSt B aBTOMOOMNBHOW, 0OYBHOW,
TPaHCMOPTHOM U CMOPTUBHOW  MPOMbILLIIEHHOCTH.
CouyetaHne  CBOWCTB,  MPUCYLLMX  pe3VHe, U
XOPOLUMX TEXHOMOrMYECKNX XapakTepucTuK aenaet
Tepmonnactudeckne nonuypetanbl (TMY) BaHbIM
knaccom matepwuanos. TITY npon3BogsaTcs B LUIMPOKOM
AvanasoHe (U3N4ecKMX CBOWCTB, OT OYEHb MSATKUX
no TBepablx. brarogaps  cBoelt  anacTUYHOCTM
n pesmHonogoboctn TIY umeT TeHOEHUMI K
NPUKMIENBAHUIO K rOpSYnM aeTansM ob6opyaoBaHus 1 K
cnekaHuio co Bpemsi 06paboTku. [10aToMy cmMa3oyHble
W pasgenuTenbHble [obaBKM  [OOMKHbI - OTBEYaTb

0cobbiM TpeboBaHMSM.

B npoussogctee TIMY 4awe Bcero MCNonb3ykTcs
MoOHTaHoBble 3acupHble Bockn WARADUR® E 1
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WARADUR® OP, nocKOMbKy  OHW  CHWXalT
cuny cuenneHnss maTtepuana C MNOBEPXHOCTbI 1
OEMOHCTPUPYIOT XOpOoLUME CMa3oyHble CBOWCTBA Npu
HU3KOW neTyyecTn. HegoctaTkoM amMugHbIX BOCKOB
npv nx ncnonb3oBaHun B npouasoacTee TIY asnsetca
MX CKMOHHOCTb K MPOHUKHOBEHWUKD CKBO3b CIION
mMaTepuana. 3To NpMBOAMT K 06pa30BaHNIO OTIIOXKEHWIA
Ha MOBEPXHOCTM TOTOBOrO npoaykta. B otnnumne ot
aMUOHbIX BOCKOB MOHTAH-BOCK HE MPOHWKAET CKBO3b
marepuarnn.

WARADUR® E n WARADUR® umetoT NpeBOCXOAHbIN
pasfgenvTenbHbIn CMa304HbIN adppekT npu
ncnonb3oBaHun ¢ TIY. Bnarogapss mx oTAM4YHON
COBMECTMMOCTM OHM HE WMEKT CKIOHHOCTU K
NPOHVKHOBEHMIO CKBO3b CINON MaTepuana 1 CoOXpaHsitoT
HU3KYIO NeTy4ecTb Jaxe Npu BbICOKMX TeMnepaTtypax.
Tunosas koHUeHTpauusa coctaenset 0,5-1,0 %.
WARADUR® E 1 OP Takxe nosblwatoT TekydecTb TITY.
MoHTaH-BOCK Mnun crneumnanbHble CMECH MOHTaH-BOCKa
C ApYrMMM CMa3oYHbIMW BeLLecTBaMmM JEMOHCTPUPYIOT
NONoXuTeNbHble pesynsTaTthl U Npu paboTte ¢ Apyrumu
TEpMONMIacTU4EeCKUMMN  dnacTtoMepamn, TakMMU  Kak
TN3-0, TN3-B.

® WARADUR® E ® WARADUR® OP

0 100 200 300 400

500 600 700 800 900

Temnepartypa (°C)

Tabnuua 5. leTyyecTb: noTeps Macchl kak yHKUMS TemnepaTypbl (TEpPMOrpaBUMETPUYECKU aHann3)

nBXxX

WARADUR® OP w»n WARADUR® E gBngtoTca
NPEeBOCXOAHLIMWU TEXHONMOMMYECKMMIN NpucaakamMun Ans
MBX. OHM UMeLOT NpeKpacHble ocaxaaroLLme CBOMCTBa,
COBMECTVMbI C LUMPOKUM CMEKTPOM TEXHOMOMMYECKMX
napamMeTpoB M uaeanbHO noaxoast Ansi paboTbl C
npo3payHbiMn Matepuanamm. OCHOBHbIMU oBnacTamm
NPUMEHEHUS ABMSOTCA MPOM3BOACTBO KECTKOTO MU
nnactudpuumpoanHoro NBX metogom BanbueBaHus,
AKCTPY3Un unm WNHXEKTOPHOTO  chopMOBaHus.
Ona  [oCTMXeHWst ONTUManbHOW  BHYTPEHHEW U
pasfenuTenbHoOM  CMaskuM  [oCcTaTtodHo  [o6aBuTb
COBCEM HebOornbLIOE KOMMYECTBO.

TepMooTBepxaarLwmecs nnacTmacchbl 1
3NOKCUAHbIe CMOJbl

[OpHbIN  BOCK  CRYXWUT  BHYTPEHHUM  CMa304HbIM
matepuanoM C SpKO BbIPaXEHHbIMW CBOWCTBaMU
pasgenvTenbHon CMa3sKn ans npecc-gopm.
MoatoMy oOH Takke noaxoauT Ans obpaboTku
TepMOOTBEPXAALWNXCA  nracTMacc,  Hanpumep
SMOKCUAHBIX UM (PEHOMbHBIX  CMON  (HOBOMaKM).
BHyTpeHHss cmaska nomoraet NoBbICUTb
XapakTepuCTUKN TEKYHeCTH, Toraa Kak pasgenutensHas
CMasKa CHWXaeT KIenkoCTb (DOPMOBOYHOM Maccehbl
K ropsium petansM obopygoBaHus u  obneryaet

MOHTAH-BOCK WARADUR®:

CmasbiBatolee aencTeue (B NONApHbIX NnacTMmaccax,

Hanpuwmep MNBX)

Cmaska BHyTpeHHsia | PaspenuTenbHas

YKupHbIi cnvpt
ApomaTtunyeckuii aconp aMkapboHOBOW KUCNOTbI
CnoXHbIN 3UP KUPHOM KUCMOTbI

(cnupT C KOPOTKOW LIEMOYKOM)

XKunakun cnoxHbin acoup UPHOM KUCNOTbI
(nonudyHKUMOHanNbHbIN CNUPT)

TBepAbIfi CIIOXHBIA 3UP XKMUPHOW KNCOTbI
(nonMyHKLMOHanNbHbIA CNUPT)

CnoXHbI 3UP KUPHOW KMCAOTbI
(ogoHOBaNEeHTHbIN CANPT)

Creapart kanbuus

CreapaT cBMHLA, HENTparbHbIN
OTnneH-buc-cteapammng

CreapwuHoBas kucnota

Oup MOHTAHOBOW KUCMOTbI, YACTUYHO OMbINEHHbIV
Ohmp MOHTaHOBOW KMCMOThI

MoHTaHoBas kucnota

MapadnHOBbIN BOCK C TOYKOW nNnaBnexuns 74 °C
BblCOKOMONEKynApHbIA NONNATUIEH, HE OKCUANPOBAHHbIV
[MonnMaTUNEeHoBbI BOCK, HE3HAYUTENBHO OKCUANPOBAHHbBIV
[MonnaTunNeHoBbIN BOCK, HE OKCUAVPOBAaHHbIN

Tabnuua 6. Enaronapﬂ CBOW YHUKalbHbIM CBOWCTBaM MOHTaH-BOCK CIY>XUT onsa

KOMOVHMPOBaHHOW pa3fenuTenbHON U BHYTPEHHEN CMasKu.

BbicBOOOXKAeHNe u3 ¢opmbl. WARADUR® OP u
cneumanbHas BockoBasi cmecb VOELPKER® 6611
LUIMPOKO MCMOMNb3ytTca B pabote € heHonbHbIMU

cMonamMu.

OB30P OCHOBHbLIX NMPEMMYLUECTB

e [Ina nnacTMacc ¢ BbICOKMMU TEXHONOrM4eCKMMu TpeﬁoBaHMHMM

O Ynquel-me TEeXHOJIOrM4YeCKUX CBOMCTB U CBOMCTB KOHEYHOro npoAaykra

O BHYTpeHHﬂFI CMa3Ka: noBbilWaeT TeKy4eCTb

* PaszpenutenbHas cma3ska: obner4yaet otgeneHue or CbOprl

e MpurogHoOCTb AN WMPOKOro CrneKkTpa TeXHONorM4yeckux npoueccoB 6narogaps

NpPeBOCXOAHOMY CMa3biBaloleMy OeUCTBUIO

* be3s NOMYTHeHuUs, 0e3 BblaeneHUA Ha NMOBEPXHOCTb U Oe3 noTepu npoaykKra

O Ynquel-me aucnepcun nUrmMmeHTa/HanonHuTens

* WpgeanbHO nogxoauT AN npo3payvyHbIX maTepuanoB



w VOELPKER

WARADUR: E Product Information for Plastics Applications

Product Description

WARADUR® E is an ester wax consisting of esters of montanic acids with multihydroxyl alcohols. Montanic acids are straight chained monocarboxylic acids with
a chain length in the range of C28 — C32. The corresponding esters exhibit chain length in the range of C58 — C66 and provide this wax with a low volatility, good
thermo stability and low migration rates.

General Advantages

High effectiveness at low concentrations: WARADUR® E is extremely versatile and suitable for a wide range of plastics applications as a multi-purpose additive,
e.g. release agent, flow improver, dispersing agent, gloss booster, surface improver. WARADUR® E is suitable for engineering plastics, thermosets, PVC etc.
Examples of Use

= Thermoplastics: PA, PBT, TPE, PC, PVC, styrenics
= Thermosets: Epoxy resins, phenolic resins, polyurethane
= Dispersing agents for colour masterbatches and filled plastics (talc, glass fibre)

Delivery Specifications *

Characteristics Unit Target value Method
Acid value * mg KOH/g 15-20mg ISO 2114
Saponification value * mg KOH/g 140-160 1SO 3681
Drop point * °C 82-88 ASTM 3954
Colour - pale yellow AA 3.2.1.505
Viscosity @ 120 °C mPas 15-20 AA 3.2.1.520
Density g/cm? 1.00-1.02 Ph. Eur. 2.2.5

Packaging and Handling

Physical form Flakes, also available as powder
Packaging Paper bag or Big Bag
Storage Store at ambient temperature on a dry place. Protect from heat/overheating and direct sunlight.

The minimum remaining period is 1.5 years and is defined as the minimum shelf life at the customer.
Thereafter, tests of the chemical characteristics are recommended. The maximum shelf life of 5 years is indicated.

Safety

WARADUR® E

= is made from a fossil biological source

= reached the criteria for inherent biodegradability (OECD Guideline 301 D, Closed Bottle Test)

= is not classified as carcinogenic, mutagenic or reprotoxic; no health or environmental hazards are known, provided it is applied in industrial and professional settings

Delivery Time and Availability

Standard delivery time: 2 — 3 weeks. Preconditions can be met for achieving shorter delivery times on standard products when demanded by the market.
According to our raw material supplier, the global supply will be secure at least until 2030. At the same time new sources are already being explored to ensure
product availability also beyond the year 2030.

Legislation

Food contact legislation:

= FDA 175.105 Adhesives ("montan wax")

= FDA 177.2600 Rubber articles intended for repeated use ("montan wax")

= FDA 178.3770 For use in lubricants in the fabrication of vinyl chloride plastic food contact articles

= Commission Regulation (EU) No 10/2011 of 14 January 2011 on plastic materials and articles intended to come into contact with food

Other legislation:
= RoHS and CONEG compliant
= Listed in all relevant National Inventories

For further information, please contact plastics@voelpker.com.

The information contained herein is believed to be accurate and reliable as of the date issued. However, we do not warrant or guarantee the
accuracy or reliability, in particular not for any specific intended use by the customer. It is the responsibility of those to whom we supply our
products directly or indirectly to ensure that their use of the products complies with existing regulations, laws, legislations and proprietary rights.
The information given by Vélpker Spezialprodukte does not exempt the customer from carrying out inspections and analyses on goods purchased.

Issued: 2016-01-26, supersedes all previous editions.

Vélpker Spezialprodukte GmbH - FabrikstraBe 1 - 39393 Vélpke - Germany - Telephone +49 39402 962-0 - www.voelpker.com
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WARADUR: OP Product Information for Plastics Applications

Product Description

WARADUR® OP is an ester wax consisting of esters of montanic acids with multihydroxyl alcohols. Montanic acids are straight chained monocarboxylic acids with
a chain length in the range of C28 — C32. The corresponding esters exhibit chain length in the range of C58 — C66 and provide this wax with a low volatility, good
thermo stability and low migration rates. WARADUR® OP contains calcium montanate in addition to the montanic acid esters.

General Advantages

High effectiveness at low concentrations: WARADUR® OP is extremely versatile and suitable for a wide range of plastics applications as a multi-purpose additive,
e.g. release agent, flow improver, dispersing agent, nucleation agent, gloss booster, surface improver. WARADUR® OP is suitable for engineering plastics, ther-
mosets, PVC etc.

Examples of Use

= Thermoplastics: PA, PBT, TPE, PC, PVC, styrenics
= Thermosets: Epoxy resins, phenolic resins, polyurethane
= Dispersing agents for colour masterbatches and filled plastics (talc, glass fibre)

Delivery Specifications *

Characteristics Unit Target value Method

Acid value * mg KOH/g 7-14mg 1SO 2114
Saponification value * mg KOH/g 110-130 1SO 3681
Drop point * °C 99 - 105 ASTM 3954
Colour - light yellowish AA 3.2.1.505
Viscosity @ 120 °C mPas 150 -300 AA3.2.1.520
Density g/cm? 1.00-1.02 Ph. Eur. 2.2.5

Packaging and Handling

Physical form Flakes, also available as powder
Packaging Paper bag or Big Bag
Storage Store at ambient temperature on a dry place. Protect from heat/overheating and direct sunlight.

The minimum remaining period is 1.5 years and is defined as the minimum shelf life at the customer.
Thereafter, tests of the chemical characteristics are recommended. The maximum shelf life of 5 years is indicated.

Safety

WARADUR® OP

= js made from a fossil biological source

= in a test for ready biodegradability showed 22 % biodegradability, which can be considered as indication for inherent primary biodegradability, according to
OECD (2006)

= js not classified as carcinogenic, mutagenic or reprotoxic; no health or environmental hazards are known, provided it is applied in industrial and professional settings

Delivery Time and Availability

Standard delivery time: 2 — 3 weeks. Preconditions can be met for achieving shorter delivery times on standard products when demanded by the market.
According to our raw material supplier, the global supply will be secure at least until 2030. At the same time new lignite deposits are already being explored to
ensure product availability also beyond the year 2030.

Legislation

Food contact legislation:

= FDA 175.105 Adhesives ("montan wax")

= FDA 177.2600 Rubber articles intended for repeated use ("montan wax")

= FDA 178.3770 For use in lubricants in the fabrication of vinyl chloride plastic food contact articles

= Commission Regulation (EU) No 10/2011 of 14 January 2011 on plastic materials and articles intended to come into contact with food

Other legislation:
= RoHS and CONEG compliant
= Listed in all relevant National Inventories

For further information, please contact plastics@voelpker.com.

The information contained herein is believed to be accurate and reliable as of the date issued. However, we do not warrant or guarantee the
accuracy or reliability, in particular not for any specific intended use by the customer. It is the responsibility of those to whom we supply our
products directly or indirectly to ensure that their use of the products complies with existing regulations, laws, legislations and proprietary rights.
The information given by Vélpker Spezialprodukte does not exempt the customer from carrying out inspections and analyses on goods purchased.

Issued: 2016-01-26, supersedes all previous editions

Volpker Spezialprodukte GmbH - FabrikstraBe 1 - 39393 Volpke - Germany - Telephone +49 39402 962-0 - www.voelpker.com S
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WARADUR: GE Product Information for Plastics Applications
Product Description

WARADUR® GE is a glycerol ester wax of montanic acids and exhibits a slightly higher molecular weight as WARADUR® E. Montanic acids are straight chained
monocarboxylic acids with a chain length in the range of C28 —C32. The corresponding glycerol esters exhibit chain length in the range of ca. C60 avg. and provide
this wax with a low volatility, good thermo stability and low migration rates.

General Advantages

High effectiveness at low concentrations: WARADUR® GE is extremely versatile and suitable for a wide range of plastics applications as a multi-purpose additive,
e.g. release agent, flow improver, dispersing agent, gloss booster, surface improver. WARADUR® GE is suitable for engineering plastics, thermosets, PVC etc.
Examples of Use

= Thermoplastics: PA, PBT, TPE, PC, PVC, styrenics
= Thermosets: Epoxy resins, phenolic resins, polyurethane
= Dispersing agents for colour masterbatches and filled plastics (talc, glass fibre)

Delivery Specifications *

Characteristics Unit Target value Method
Acid value * mg KOH/g 13-30mg I1SO 2114
Saponification value * mg KOH/g 130 - 165 ISO 3681
Drop point * °C 80 —-88 ASTM 3954
Colour - pale yellow AA 3.2.1.505
Viscosity @ 120 °C mPas 15-30 AA 3.2.1.520
Density g/cm? 1.00-1.02 Ph. Eur. 2.2.5
Packaging and Handling

Physical form Flakes, also available as powder

Packaging Paper bag or Big Bag

Storage Store at ambient temperature on a dry place. Protect from heat/overheating and direct sunlight.

The minimum remaining period is 1.5 years and is defined as the minimum shelf life at the customer.
Thereafter, tests of the chemical characteristics are recommended. The maximum shelf life of 5 years is indicated.

Safety

WARADUR® GE

= is made from a fossil biological source

= based on data from similar montan ester waxes: expected to reach the criteria for inherent biodegradability (OECD Guideline 301 D, Closed Bottle Test)

= is not classified as carcinogenic, mutagenic or reprotoxic; no health or environmental hazards are known, provided it is applied in industrial and professional settings

Delivery Time and Availability

Standard delivery time: 2 — 3 weeks. Preconditions can be met for achieving shorter delivery times on standard products when demanded by the market.
According to our raw material supplier, the global supply will be secure at least until 2030. At the same time new sources are already being explored to ensure
product availability also beyond the year 2030.

Legislation

Food contact legislation:

= FDA 175.105 Adhesives ("montan wax")

= FDA 177.2600 Rubber articles intended for repeated use ("montan wax")

= Commission Regulation (EU) No 10/2011 of 14 January 2011 on plastic materials and articles intended to come into contact with food

Other legislation:
= RoHS and CONEG compliant
= Listed in all relevant National Inventories

For further information, please contact plastics@voelpker.com.

The information contained herein is believed to be accurate and reliable as of the date issued. However, we do not warrant or guarantee the
accuracy or reliability, in particular not for any specific intended use by the customer. It is the responsibility of those to whom we supply our
products directly or indirectly to ensure that their use of the products complies with existing regulations, laws, legislations and proprietary rights.
The information given by Vélpker Spezialprodukte does not exempt the customer from carrying out inspections and analyses on goods purchased.

Issued: 2016-01-26, supersedes all previous editions

Volpker Spezialprodukte GmbH - FabrikstraBe 1 - 39393 Vélpke - Germany - Telephone +49 39402 962-0 - www.voelpker.com
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WARADUR: S Product Information for Plastics Applications
Product Description

WARADUR® S is a mixture of montanic acids. Montanic acids are straight chained monocarboxylic acids with a chain length in the range of C28 — C32 and exhibit
a good thermo stability and a low volatility.

General Advantages

High effectiveness at low concentrations: WARADUR® S is suitable for a wide range of plastics applications, mainly as external release agent, dispersing agent,
gloss booster and surface improver. WARADUR® S is suitable for engineering plastics, thermosets, etc.

Examples of Use

= Thermoplastics: ABS and copolymers
= Thermosets: Epoxy resins, phenolic resins
= Dispersing agents for colour masterbatches

Delivery Specifications *

Characteristics Unit Target value Method
Acid value * mg KOH/g 135-160 mg 1S0 2114
Saponification value * mg KOH/g 155-180 1SO 3681
Drop point * °C 8088 ASTM 3954
Colour - pale yellow AA 3.2.1.505
Viscosity @ 120 °C mPas 10-15 AA 3.2.1.520
Density g/cm3 1.00-1.02 Ph. Eur.2.2.5
Packaging and Handling

Physical form Flakes, also available as powder

Packaging Paper bag or Big Bag

Storage Store at ambient temperature on a dry place. Protect from heat/overheating and direct sunlight.

The minimum remaining period is 1.5 years and is defined as the minimum shelf life at the customer.
Thereafter, tests of the chemical characteristics are recommended. The maximum shelf life of 5 years is indicated.

Safety

WARADUR® S
= js made from a fossil biological source
= s not classified as carcinogenic, mutagenic or reprotoxic; no health or environmental hazards are known, provided it is applied in industrial and professional settings

Delivery Time and Availability

Standard delivery time: 2 — 3 weeks. Preconditions can be met for achieving shorter delivery times on standard products when demanded by the market.
According to our raw material supplier, the global supply will be secure at least until 2030. At the same time new sources are already being explored to ensure
product availability also beyond the year 2030.

Legislation

Food contact legislation:

= FDA 175.105 Adhesives ("montan wax")

= FDA 177.2600 Rubber articles intended for repeated use ("montan wax")

= Commission Regulation (EU) No 10/2011 of 14 January 2011 on plastic materials and articles intended to come into contact with food
Other legislation:

= RoHS and CONEG compliant

= Listed in all relevant National Inventories

For further information, please contact plastics@voelpker.com.

The information contained herein is believed to be accurate and reliable as of the date issued. However, we do not warrant or guarantee the
accuracy or reliability, in particular not for any specific intended use by the customer. It is the responsibility of those to whom we supply our

products directly or indirectly to ensure that their use of the products complies with existing regulations, laws, legislations and proprietary rights.
The information given by Vélpker Spezialprodukte does not exempt the customer from carrying out inspections and analyses on goods purchased.

Issued: 2016-01-26, supersedes all previous editions
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SGS.

OTKa3 OT OTBETCTBEHHOCTU

MpuBeneHHas B HacTosILLEM AOKYMEHTE MHPOPMaLMa CYMTAETCA AOCTOBEPHON U HAAEXHON Ha MOMEHT nybnukauun. Tem He MeHee, Mbl He
[aeMm rapaHTum n He Gepem Ha cebsi OTBETCTBEHHOCTb 3a [OCTOBEPHOCTb MSIM HAAEXHOCTb AAHHbBIX, B YACTHOCTU 3@ WX MPUIOLHOCTb ANs
MCNOSb30BaHNSA KMMEHTOM B KOHKPETHbIX Liensix. Jluua, KoTopbiM Mbl OCYLLECTBASET NOCTaBKY Hallen NpoAyKLMW, HEeCyT OTBETCTBEHHOCTb 3a TO,
4TOObI HENOCPEACTBEHHO MM KOCBEHHO YAOCTOBEPUTLCA B TOM, YTO UCMOMb30BAHNE 3TOW NPOAYKLMM OTBEYAET CyLLECTBYIOLUM HOPMATUBHbLIM
TpeboBaHUAM, MONOXEHUAM 3aKOHa, 3aKOHOAATeNbHbIM akTaM W MOMOXEHUAM O mpaBax cobCcTBeHHOCTU. MHdopmaums, npegocTaBneHHas
komnaHuen Volpker Spezialprodukte, He ocBo60XAaET KNeHTa OT HE0OXOANMOCTM BbINOMHEHNS MPOBEPKM 1 aHanmnsa NnpnobpeTeHHbIX TOBapOB.



