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A treated vapor permeable microporous membrane includes: a microporous membrane having a first
side and a second side opposite the first side. The membrane includes a thermoplastic organic polymer
having a polyolefin. The membrane defines a network of interconnecting pores communicating substantially
throughout the membrane. The treated membrane further includes finely divided, particulate filler distributed
throughout the membrane and a first hydrophobic/oleophobic material over at least a portion of the first side.

A method of preparing the treated vapor permeable microporous membrane is also disclosed.
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benzophenone) - 15 & il (raspberry ketone) ~ HELZREFEP ~ KiGRE A L
e ~ AR EAF (veltol plus) ~ ZEZFHERE (maltol) ~ M A EE(maple lactone)
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EHY0.6 mg/(VNEfx cm?) ~ BUNAEIERY0.55 mg/(NFEx em?) ~ B/NAYEL
EHY0.50 mg/(/NEFEx em?) o FE12.7 JE S A RIS B S 0 R B A 20.02
mg/(/NEEx cm?) ~ BFFAECATA0.04 mg/(UNEEX em?) ~ B FAECARN0.30
mg/(NEx cm®) ~ BEFFABR 035 me/(NEFx cm?) o B 122 FE &M b
RHE RS R O E S R IREVE B TN IR BUE 2 EFI4H & < EVEE A - 40
Mis o B2 MR 3R 0] 550.04 £0.6 mg/(/NRFx cm?®) ~ 5(0.2
0.6 mg/(/NEEx cm?®) ~ B70.30%0.55 mg/(/NIEx cm®) » £ &0 A
Pt B(E -

152 FRIT B R T AR A S8 BH 2 B 12 2 3 MEAT R RS IR (K £ B
W5 F E I M ARD T/ N B FY0.1 mg/ (UNBEx em?) ~ BN B
740.08 mg/(/NEEx em?) ~ B/NAEEF0.06 mg/(NEFx cm?) ~ BUNAEL
EH0.05 mg/(VNEFEx em?) o 127 JE S A RS B S 0] E R B A 720.02
mg/(/NEEx cm?) ~ BFFAECARA0.03 mg/(NEEX em?) ~ B FAEUA0.04
mg/(/NEEx cm?) ~ BRE R B AFA0.05 mg/UNBEx em?®) o B2 $EES VA R
MRS FIREES T IREE 2 Faa 2 HavEEnN - 240
= 0 122 AR R 1] 550.0240.1 mg/(/NFEx cm?®) ~ 5¢0.03
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73 (Wt.%) B BEH2 B3
GUR® 4170" 9.08 - -
GUR® 41307 - 9.16 9.60
FINA® 1288° - 9.16 8.75
HI-SIL® 135" 31.77 30.89 24.86
TIPURE® R-103° 1.40 1.28 1.71
CaCO; - - 10.03
WS 5 0.41 0.26 0.27
CYANOX® 1790° 0.33 0.26 0.18
TUFFLO® 6056’ 57.01 49.00 44.59

'S ST 8% 2% (UHMWPE) - o] i 5 Celanese Corporation
(Irving, TX)

‘¥4 T 2% 2% (UHMWPE) » O] f§ 5 Celanese Corporation
(Irving, TX)

2 % FE %/, 4% (HDPE) - 6] [ [ Total Petrochemicals USA Inc.
(Houston, TX)

Yk 4% bR > O EPPG Industries, Inc. (Pittsburgh, PA)

> 4 4T A (rutile) — 4, {E &k > T % B The Chemours Company
(Wilmington, DE)

ST dE T E (L > o i E Cytec Solvay Group (Woodland Park, NJ)

"HOT3f - 57E% 5 PPC Lubricants (Jonestown, PA)
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KR 2P IEE Z BB A BA S @ E VR EDR & 7] Y FM-
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HRAE - BE1R R & PR TH G B 2 8 5 5 T 8 R AL 1B 45-60F) A # 1R
AN - FTBAE SR DI T R LR EET] - RERGYIR &30 - RIFDESG
P B NEDE AT ARILAHERFTA B T AR G - FfTRDE G B E6F
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NEE - FRILEEN3 - HAHREHGUKIH e & Z PVDFE o it
i} L DURAPEL® GVSPTi € 0] 15 » B] i 5 MilliporeSigma (Billerica,
MA) -
B 57 3. B 2 P B e P R
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P& L PR R oy SRUAT A 18 5 i < R SR B L3 SRR i i A Y P D R B ORIME. -
BHME B R " A HFRRHEH4.883N /KBTI ZBH 100 cc
22 SR A 1P BRI I Sy DAY By B BV ] - R EUE T i NR IR E
NRFEZSZEREHBEB  HOFEZZ5) o £HFIMODEL 4340
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2R ER o B EN 2 A FEN A 2% & q 2 TAPPL AT
460 om-06-ZEEPH 77 °

BE : REY HmEFRE M EN4.5 x 53E(11.43 cm x 12.7 cm)HY
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TE L Befa P LR RS -

A

- BB PFHEABERMREBEU TFAGHE

d=2[V11'1/W1+V2f2/W2]/[V1/W1+V2/W2]

BT AT 55— i
o

4: %

JEE Hw. B

HEA

d BRI ALER
Vo LR EBR L E AR A 27k Z SRRE TR
s oo By AR BRI 1R E 2 A fa T 15 LT
TREBRFEH L ZEHE -
{5 B 130 7 #8 4 /KA | i 5 AST Products,

y oWy By

FEARERE BN (TE 165 T R

ViR AL R R B N R A LR ZARRTR
Loy A I e BRI RO E Z BS TR T AL
17 =0 JBE i 8 2 15

Inc. (Billerica,

MA)Z VCA 2500XE sl ## i 8 %47 (video contact angle system) F#E{T

S - AEFTERER - A IEA L
S 0 FHAATCCHEE /3£ 118-2007 #4720 - £ EAF B [G
ZIEMT o HAFELAEA ETEMR
=3
FLB&R
S wmE | EEAR | EEAE | RS
BBl Hik fIEA | JIEB | BFIED) | (gem® | @K | (EA) | (EIEA)
4 B 1513 2C - 8477 0.9 0.03 107 7
5 Bl 2A2C 2A 1297 0.57 0.05 118 7
6 B 1513 2A/2C 2A 8477 0.9 0.03 107 7
7 B 1513 2A2C | 2A2C 3096 0.74 0.04 115 7
CE-8 =1 1297 0.55 0.05 114 2
CE-9 B2 5959 0.66 0.04 116 2
CE-10 B 1513 - - 8477 0.74 0.03 105 2
CE-11 B2 2A 2A 5959 0.66 0.05 <20 2
CE-12 Bl 2A2B 2A 1297 0.56 0.05 51 3
DURAPEL®
CE-13 GVSP? 150 0.67 0.44° 153 6

"B A H 5 K M % E 2 PVDF %

(Billerica, MA) o

’ Durapel GVSPHE#f&E >
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BNRR - LIERREEEE R H L8 T 2 /0 — 807y MG B 2 0 -
EHEZECRDAERE R LI RBLERAE25TC £ ST T ZRERTELZ
BMIET  MIEN ZRERREFRE - /DR 14REF24/NE— X E N
R - AR NG R 2 AR E < B 8 IR LR R A
NER R AL 7 2 SR R [ R R AR H & A HE AL R 2 1 S 1 i
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SEFE SRR (mg/NEE) o FRAB T AR o TH 28 58 R el iR B 4 A M b e
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PHIZE SR (mg//NE)/12.5 em® ={H 3 M b RHERS 3R (mg/ (/B X
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Fedrh R B b (T R (DRSPS R B N PR (R S P
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£ D IERZIR o RO TR Z BRI E R KT LA SIR(1.52 m)(5
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I B (B ) /N o

£ 12 IR R T ORIE 2 B BB RO KT AT LA 113505(0.28 m) (5
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#r4C @ BRHF
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5B 0.29 0.05 0.20 0.03 0 0
6 0.33 0.05 0.27 0.05 0 0
7 0.18 0.06 0.25 0.03 0 0
CE-8 0.3 0.12 0.17 0.04 2.15 2.4
CE-9 0.31 0.03 0.19 0.04 0 0.8
CE-10 0.29 0.04 0.3 0.04 0 0.47
CE-11 0.38 0.07 0.3 0.06 0 0.3
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TREATED MEMBRANE FOR FRAGRANCE DELIVERY
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A treated vapor permeable microporous membrane includes: a
microporous membrane having a first side and a second side opposite the
first side. The membrane includes a thermoplastic organic polymer
having a polyolefin. The membrane defines a network of
interconnecting pores communicating substantially throughout the
membrane. The treated membrane further includes finely divided,
particulate filler distributed throughout the membrane and a first
hydrophobic/oleophobic material over at least a portion of the first side.
A method of preparing the treated vapor permeable microporous

membrane 1s also disclosed.
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