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Measurements of surface roughness of polyolefin films
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Contact mode Atomic Force Microscopy (AFM) was applied to observe surface mor-
phology and to measure surface roughness of several polyolefin films, namely a blend of
Linear Low Density Polyethylene and Low Density Polyethylene (LLDPE/LDPE), a
blend of High Density Polyethylene and Low Density Polyethylene (HDPE/LDPE), and
Cast Polypropylene (CPP). AFM pictures showed no damage on the surface of these
films and morphology could be well observed. Roughness parameters were obtained
from cross-section profiles of AFM pictures. R, (mean roughness of ten points) was
adopted as the roughness parameter. R, values of LLDPE/LDPE, HDPE/LDPE and
CPP are below 100 nm, 140 nm, and 800 nm, respectively. R, is compared with surface
haze, which is one measure of optical transparency of polymer films. It was found that
the Rz values are correlated to the surface haze and that this relation is consistent within
these three kinds of polyolefin resins.
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JZ-F M 18 8E  (atomic force microscope, AFM) 1%
ERMOEREERBERICEN s EHREZEAH60DT, &I
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Hsroh, BRELVT + 0V —28EULFAIEOLER
EXANTVEYY, AFM 72 5 I XHRO /NS W T U»
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BT2EGBTHRETE, 20k xza v a— 408
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OBEHEEE AR TF L ¥ (linear low density poly-
ethylene) &{KHE R TF L~ (low density polyethyl-
ene) ®7 LY F7 4 ) (BLF LLDPE/LDPE & %
R)

QBEHEEARY) ZF L Y7 4 )L (high density poly-
ethylene) EREBERIIFLYOT VLY KT 4 VA
(LLF HDPE/LDPE & F7R)

@F vy A LK) 7Tl Y7 4L (cast polypro-
pylene, LN CPP EFER)

WIhbBMELHT, FEZEXTRELZED D
OF v TWERELIZ. EhENOFEEHT DV TIMEBA
AXZRFELTNS.
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2.2 EEERTEY

AFM #3512 13 Digital Instruments # Nano Scope 11
(avs 7 bBY) Z2HVE. BEIERESPHNIHTY
O v BEERES (HEPEELY 10nm) ZAV. BIER
OHEIL IXIONLUTTHS. RBHE 5 mm AEE
DOREFIIPYOHL, ABB & ESHZAVTEE L
fz. BIEEFEIE 50 um HTH 5.

B X HAOMBOMERITIE, VLSI A5 v F— FEOD Si
A F—FEHN.

2+3 A IHE

A DT IR LR O R 4HEBRE
HR-100 (ASTM D-1003) %=Fu 7.
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CREN/ ST 7 4 Y CTHlifz U THEAA XZ2BIES 5. M
BDEMPINBNA XL 72 5.
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MTELLELDY) 22 82—-FL0KDBENT
X5, ITWR74NVLDFEHEE, ERIERAK S
AoTa7 4 5RO 3ED R, HEOFEEGHEE LT
KLTWAB.
EEHIZRINNTA=FI—-L LT L FEODNEHOD
o, BEMESHEE R, BHBD. ULALIITRUTIR
HBRZERD» S R, THEEZERIHL TS,

3 WREBER

ENTMEEaY 57 B AFM TERETA5E, #
Sz kB EENRONZBENH B MY, SEDRET
BEEEELNS LI RLOBBEIRTHZL.

Fig. 1 /2% LLDPE/LDPE O = RIGEHE K 71 7
4 VOB %RT. Figs. 2, 3 I IX[AKRIC HDPE/LDPE,
CPP Ofl % # N FN/R$. LLDPE/LDPE TI3M A8
INZL, CPP CHRAZVWI EMPRTENS. KR
SEWE IO T 4 V% 3AERICHEL, ZhEho
R, BOFEHHEE 2 DREZRDT VS,

Fig. 4 IZ & AFM T K ® 7z LLDPE/LDPE, K U
HDPE/LDPE D& MMl & S~ 4 X & OBE#E %2 7R
. HBAAL ALEMNOBICIBEPRO>NSE 2 &9
»%. T @ LLDPE/LDPE REH 3D 7/ L — FX 7

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

W X ¥HE, =R, BB, WA, M AFMICERR)A LT 4 Y74 VAREHEIOAIE 349

1400
£
M e J300 £
\l/\.,._»\,\ /‘.\\ .‘/—\/"_\\-'} \r.,«/\-\/f'/'\\_\‘ /-\\V/:--- \,-\,a_zoo _‘éo
1100 =

0 10000 20000 30000 40000

Fig. 1 A typical 3-dimensional AFM picture and
cross-section profile of LLDPE/LDPE
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Fig. 2 A typical 3-dimensional AFM picture and
cross-section profile of HDPE/LDPE
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Fig. 3 A typical 3-dimensional AFM picture and
cross-section profile of CPP
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Fig. 4 Relation between surface roughness and
surface haze of LLDPE/LDPE and HDPE/LDPE
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LLDPE/LDPE D #i## DML iZ HDPE/LDPE »# -
T3,

Fig. 5 IZI3[AKRIC CPP DREMN LML A& D
B ARY. BMEEFIRX L5505, R0 MM ESEEA
A X ZHEYH B ENRTEMNS. 2D Fig. 51
W, Fig. 4 T® LLDPE/LDPE X> HDPE/LDPE @ #
SHhDEZEFEICRLTWS. CPP 13 LLDPE/LDPE
X HDPE/LDPE & 025 IZMIAKE NS, 230
BUHHOEE FICH b EnSh 5.

MiyzRdHEELTIE, Z2TRUE 10 STEEE
DR, DENITEODHHY, 2OFRTHEMFIIHE
R, (707 4 VRICEX L OV E2KEHL, M
Mgz f(x) TEULEXIZ, KRATEBESINSME) ],

L
Ra=l/Lf0 | flx) | dw

Wb I fEON B, SEEAA L& R, TH Fig. 4
WWRUIz &) siisBons. UL, RA—ERTH
B35hH&, R B R, EDIFIE 1/4~1/5 BEODEICE
S2TW5. R, & R WEBENRL LD TCHENS—T
BAEILE . U URMEIIC R, B R, BN S VA
WOWTRHTOLS SBHAEZEZ TS, DE D R,
TP EBDICERL, AL LDOEMOREVHLOD
LNEXNVHLDEITRTIAATE DX, FOFHEHTE
Kad, TNICHUT R, MILEADOKREVIED %2 5 /8
TORY, ULbLbZFNEFROEEEOMELTETD
T, R, VL KREVHEIIEADTHAH. BT 74
WADED NS EMNERE ZMDOSEREICE U - 72
DT, NSVMANEZLHB12HIT R, /NS DVE
IZBDTRETOMEEZONS. ,
FEOMMPEREOERAMICEENHHLEEH &
X, BETOXRDERHPEASLTCWEHEELZLN
%. Fig. 5 T CPP OBEIEMMOEE A 200~800 nm
THY, AJRNOERICELS. o> TREDOMMME
BEICERLTVEEEZTRWVWESS, &25 0
LLDPE/LDPE % HDPE/LDPE Ti&[MMD K& 3 130
WHOWEHBE LV LBV, Fig. 4 TRIZEDICR, B
T 3 N1z LLDPE/LDPE & % ¥ HDPE/LDPE O
M OFEEL 50 nm 25 200nm TH5BH. D R, {BEH
AR DB RARE & 0 /N & < T b MM & MBI & 5 FEH
W2OWTiE- &0 & ULBRIES» H20A, AFM @
BEHPEOMMIBERLENTE L, R, NS A
LEHNTVBIERENEZOND., ZOHISEOR
HRETHS.
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Fig. 5 Relation between surface roughness and
surface haze of CPP

White 5 7 4 WV ADERME R, ICHEBEN S5 &
ERRTVBENY, ZD R, EIZ1TY LDPE TH+
nm TUM»IZL, AJHRIAOEERHFB,» HITKELIHNNT
W5 (BUZOEIEESOERE R, TELIEE I
FERUTHB).

HABERPBMTLOWSED T 4 VAD &S BHEIC
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AFM OFfER KV, S~ 4 XfEid LDPE ¥ HDPE
EVHRVIFLYOBEICIRSGE VG LL, MO0
KESIEFEL, BIZIBAR) 7oL vy k> Ie< i
BARIBICLEETE DI ENS P oT. BF 5 KPS
IZEBNRDOEERHALRDE N2 EMBBKBITIEFNNTL B
DTHAHDH, AL ZIZEERMORE 2DIEFH
WRESEERZEZ TV L 2SHEOF/ERIZZRLTY
B, ZDFERIE White 5 DIREVIT—HT 5.
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HE G bn28I8%MA0IN, O, NE&SALEN
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a2V NRETREAEME (AFM) ZHOTERY AL 74 v 74 Vv AOEREHS 2HE L. &
BIIEEESERYIF LY EEBEER)IFLYOT LY N, BEER)IFL Y EEBEER) LT
LYDT LY R, ¥ 2MK)TuLryThsbs. REHSIZAFM B2BRT28H 707 1 vy
5, 10 AP X R, ELTRD. BATF7 4 VLADEREARIRED—DDOAL X (BOE) &
W L2825, BEBE I EINEAA XL H 0, REM X PHET EIEEAA4 AosEmd 5 2 &,
NZOMBEARY A L7 4 v OBIEORBEIC L 5T IO LD EWGFh o 1.
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