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BE Al(OH);, EHERZ/NT 0.6um, LERERY 1.97X10°m’ » kg™, IFREB .

B ERE (PP2402), MI = 3g + min™'(GB3682—83), E 0.91g » cm™, Kl
AnFE.

RESE/BE KHS50 LA T £ )MKBRERRT (FrRirI—T &
P)RT AW(OH), BARMEREKEE.
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BAA . BEFORRAENERN 1%, ERASETT 100°C, SEHRE 30rpm, HiF
20min EEH AI(OH),, MAKLRES,ZE 110C HF, WARREER A(OH); ¥
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RETEIFTERIE 1.

Tab. 1 The results of elements analysis

Sample C(%) H(%) 0(%) N(%)

AI(OH), <0.30 3.55 32.10 0
Al(OH)s(KHS550) <0.30 3.86 31.40 0
Al(OH),(NDZ-201) 0.44 3.95 0 0

REBAETBRTARHEERRE . ECk. ERR.EXR. ETRS, X4,
R #k—F o, .

2. U EER S

SHEROH 103 W EBITNET L), DUREMIRAE,UEKNBSK,
UL B B vH 0 52 W sh AR Bt .

REBEEENRY 4mmn, KEXN 500mm WAGENGEETD, GEEENRITTX
HIES T, 120°C L3 24 /1B,

WiRA, BEEHPE64X1070 m*/s, FHHNEMBRRRT ZROFEHENERD
0.01MPa, KA ZE5RMBABEEN 170°C, FARBEIEHER 0.05.1 BEZEFEAR
H=E, BB KGR NE TR,

WAL BRIPEE T Brabender plasticorder,

AR TFEME: 3/l s-530,

g3 5 it
1. IERRIZ HE 4T RO BB #4 2 R 3%
ESRTHN, BHEEEEEE LORKEHIE AGC SHEHNSG R EEAREA
xua,
AG® = —RTIn Y Po_ (1)
Segem .
Ad P, RS ERBERES THRRE, Vy RRMIEEB TS EREER, RESKE
B, TRAEENENERE, » EERZEEN 28 HKES (= 3.38 X 107*N/m), ¢
s SMEEREPEEHENREMLREH.
FH R B A B IR B RO 46 BT DASKR H 3R 5 O IR B S R A R B 95 <
AH' = —Rd1nVy/d(1/T) 2)
—TAS® = AG® — AH® 3)
RITAUET —RIERBESERLEDN AI(OH),, FEMREEINL 2 AU AI(OH),
FEKER B BB FILTERY AI(OH);, MR MR, Hrd A S RBEHT T .
(1) WEHEORE: EATEET, ERBE=M Al(OH), H LHEHE
HEFEHZHZEN(WE 1 FiR). RELRFHR:
AI(OH), > AI(OH),(KH550) > AI(OH);(NDZ-201)
HEZELKPHMEHLAR. HLEKNJ/RERREBREARDHEEMN—/ —CH,— XA *
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Fig. 1 The standard free energy of adsorption Fig. 2 -aAH® as a function of the
on-Al(OH), as a function of the number of number of carbon atoms in the
carbon atoms of the alkanes at 110°C n-alkanes

(2) untreated, (b) silane-treated, Symbols are the same as in the Fig. 1
(¢) titanate-treated -

R E AR TR, SR AL, K TR R BN Y.

R EFMRERRRLE A(CH), RE AF L HURE, BINREE Hk
B, R R AL B AT DU B A L B, G S TR AR R AR, R — RO R
SEGRTAEEOREEXR. SIRSKRELEN AIOH),, LK EHIEN
BIREE LR BRI AIOH), KB, XfT Xk A THMEBK N
B, 5 B A B AR, R E A KREAR, T KHSS0 MBkesE A am
S ERE, i e SRR R |

(2) BHHBIILLE: SBNBRAE (AH) AT A TS AI(OH), (%A
B, B2 TUEHERGERRARN AIOH), RE LM AH BREVMOED. B
SR DL B B R R TR M, T LR B R SRR R T ML 18 24,
ESBEIRBLEL AI(OH), RENBMARN, TS A(CH), REEMNKHE
KR MAEA, CIEER S 5RENEN EREEARELE A(OH), RE LY
WHHRER S (LE 2). FREHREHAEI LRE T EReS hmRmet > Fs
. TN FREGEBENLES AICOH), i, i TRESBE NSRS, RELZE
W AOH), RE LWEELE, KEEREELRENRHAREESTRES
0 RO e, XD & TE RS S RES BB IR S ROV R

Dl LT, % AR SRR M A TR ACH), REMBMAN, 5
B O e S B T 5 R Y B B O AL SRR B AR AR

(3) BHHEROLEE: EERBEAET, BB RIEREE AI(OH), HE LM
R R K T B FREG A (LS 3 PR, EARIG#EEE A(OH), R LRUMEAT
FEREHE AIOH), RE LA, HiE A(OH), REEHHNME, EfBEL ki

WHHRT B A, XEERATFRIRIBESIHRMHENRSE AI(OH),, BfIL£:
AI(OH),(NDZ-201) > AI(OH),(KH550) > Al(OH);
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Tab. 2 The hest of adsorption AH® of the slkanes on the titanate-treated A1(OH), surface,
the heat of liquefaction AH; and the heat of solution AH, of the alkanes in »-C,/H,,

»-CH,, n-C,H,, »-C,H,, n-C,H,,
AH(KJ/mol) 25.2 30.4 37.5 41.4
AH(KJ/mol) 31.7 36.6 41.5 46.5
AH, (KJ/mol) 31.1 35.1

REBMRBE AMRE—%. BxE, ¥F AI(OH), f1 Al(OH), (KH550) *iX,
AS EEBIBN, FTRREY, KHS50 BERE, REEsm®E A(OH), RE®
Befr B, SR OREIE. BE, BTHRE KH550 Bz MR FLlERERN
7 AI(OH,)(KHS550) R HAYRMHEE SERLE A(OH), R iFE LRBH %3S H t
AERERBROAFERE. 3T A(OH),(NDZ-201), EMMFEEERRK, TUELE
Wi Al(OH), REMEMEME, S AI(OH), RE MM, W heke e AIRMHERA th
BB, HRROBESFTHBOBBLER, SMERGEHEIE AI(OH), X
H LHPERST, AL AR,

2. AI(OH), HIREA B

(1) a#y& 7 Bk EFREREOAET, —RIERBRAERERE
ERREERSHY FhE—4 —CH— HVHRRMBHEFXY,

—'AGO(CH‘)
Y D \1/2 4
N+ dcony 2(Vieny %) (4

R AGcn, REBEEAHGT, B4 THER/R —CH— &£ HRRM E i8N
WME. NB Avogadro B, acn, BHRME —CH— ZHF SMER (0.06x10™
m®), T(on, BBRRY —CH,— BKRIRERS (15 = 3.56 X 107N/m),

S FHAR Al(OH),, AG® R AH® R ELFILZE M, §118 Belyakova™ R Dorris®
b, X AT YRIR S RMEE. XM T, THREE (4) AR EEREE
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Fig. 4 7D as a function of temperature
Symbols are the same as in Fig, 1

Fig. 3 -TAS as a function of the number of
carbon atoms in the n-alkanes.
Symbols are the same as in the Fig. 1
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Tab. 3 The values of R of various Al(OH),

Sample Equation v3(mJ/m)(20°C)
AI(OH), 7R = —0.77T + 56.32 52.8
AI(OH),(KH550) 7R = —0.158T + 46.94 43.8
AI(OH),(NDZ-201) YR = —0.194T + 42,39 38.5
PP 34.0*

* It is obtained by contact angle method
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Fig. 5 -AG® as a function of 1gP, for various AI(OH),
Symbols are the same as in Fig. 1

|

1, n-pentane; 2, a-hexane; 3, n-heptane; 4, m-octane; 5, m-nobane; 6, benzeneg

7y toluene; 8, xyleme; 9, diethylether; 10, acetonitrile; 11, acetone; 12, tetrahy-

drofuran; 13, dichloromethane; 14, trichloromethane; 15, tetrachloromethane; 16,
dioxane; 17, pyridine :
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- EwiTEREFFESA, EBRENESS ? IBOEBINER, BEEEE,
ERHGRBHEAD. Al(OH)(NDZ-201) RYFKE B a0 G By AT PP QU HE & o gk
BT, EAMERAFROMIL, A(OH), AEHTEZEEGRNENET REE
¥, ENHai)BESREE, XS RIFLT RIS SR EERE LT HFIE
B,

(2) AR-SHBEEER: ERBSFRHELTRE TR EHESEMnERE
ZHEE RIFHRKER, FRS Conder™ R Purnell™ KT ZAAH—5, A @M A JMk
PSR PR CEESFEFEMNREEAESERNEREZ b RAERIFNE
BEA, ARENARABEHRET ERBHNE LA Sa b FiR).

BRI AR R B E SRR Rk TR RS 75 B2 AREEERNX
AN IRCE RS AAGY) FoRk., HFERMEESE AI(OH), FiE kb E tfEiE
T3 4, BEES K RR R PR Rk WS R R S RE SRS AI(OH); Z ]
R EHEEBRTSETEREE A(OH), Z AR/ HEE. XHERETFR
FEI%B A(OH), RERERENED]. MEREERBER I PSR AI(OH), R
PRRIREE B4, SR RIT BLLEE AI(OH), BT, UEHET &Mkt 8,

» Tab. 4 The value of A(AG®) of polar probes on various AI(OH), surfaces

a(aG)(KJ/mol) (110°C)
Probe
Al(OR), Al(OH), (KH550) | Al(OH),(NDZ-201)
benzene 1 1.38 0.94 . 0.10
- toluene 1.60 0.97 : 0.32
xylene 2.10 1.15 0.67
diethylether 7.12 3.70 1.63
acetonitrile 3.66 2.35
acetone 9.89 6.21 —0.47
tetrahydrofuran 8.85 5.47 0.77
dichloromethane 7.16 5.68 3.20
trichloromethane 0.60 1.71 —0.30
tetrachloromethane 0.20 . —-0.20 0.85
Tab. 5 NDj and NAg of some polar probes
Probe . . ND, . Ndg ND3/NAg
benzene ) 3.5 4.1 0.85
toluene 3.9 3.3 1.18
xylene ’ T 4.8 2.4 2.00
diethylether 18.1 4.2 4,31
acectone ] 17.0 14.0 1.21
tetrahydroforan ' 20.6 7.8 2.64
acetonitrile : 13.2 18.9 0.70
dichloromethane ' 1.2 12.6 0.10
erickloromethane 0 10.0 (]
tetrachloromethane’ : 0 . 1.5 ]
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 ND, RIZHTFH NAs WEY. Ll ACAG®)/NAy 3¢ ND,/NAz {EE, BATLIEE)
B2 R R R Gl 6 FiR). E%m%$csﬁmTﬁﬁiﬁﬁﬁE§%%%%
TORAT MM I RE ., SRR o
EHI% C, RIfEE € Bk 6, T ! c

Cs i Cs LT R4 Al(OH), & e
hEEBME, # Cs>Ci, ZRRA Eme'
BRI, M TRLEE AI(OH);, & 7
B Cs ERETFREDBREWEE., C;
BREE AI(OH), FEA LB
Wk, XEHRNDREESEGELMETER
mEE. T Al(OH)(NDZ-201),Cs f
Cy R/, KRR TR ALK B R o s
1%, XSRIRMORAE HEEN R X—

AREAMFTUER 5 hHIEX. HE, 3
F AI(OH),(KHS550), BEk# AL X 4%
BN CsH., X—FHEEHT KH550

Fig. 6 A(AG®) NAg as a function of
NDp/NAg for various Al(OH),

Symbols and numbers are the same as
MEENAE THRE, EERRLE in Fig. 3

AI(OH), FIAMBRFBEMYE:, B—HE, KH550 BA5] ARALEAR B LL5E 28 1k 84t
SFTFRENEAETLBREGREREME, FFELS AI(OH)(NDZ-201) Lk, 5

H—EERIRE TR, SRR TFAKRATRERNKRAEA.

Tab. 6 Cg and Cg of various AI(OH); surfaces

Sample Cs Cs

Al(OH), 0.39 0.027
A1(OH),(KH550) 0.19 0.090
A1(OH)y(NDZ-201) 0.075 0.025

3. % AI(OH), # PP ¥ iisdM

HERMELRSEAEHRATRT & Al(OH), RELFRA, AI(OH)s e it
ERBROGEFESCIDARGERMEEREEE. BR AOCH), WREEBLE,
EERERE THKORE. AERMKEFT AOH);, BEE PP RS HEHERE

BARKREME AOH), Ll 10% WERILEA PP fitkth, ZEAEBREMNE
WIE A(OH), # PP HRAHMENMREAELER 7). RANRAHENBEAEN
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Tab. 7 Mixing torque and mixing energy of filled PP melts*

Sample Al(OH); Al(OH);(KH550) Al(OH);(NDZ-201)
mixing torque 10.0 10.2 7.2
mixing energy 75.3 70.4 52.4

* Mixing time, 10min; mixing temperature, 190°C

BN AI(OH), A BuRErRMIN. FIEMBRER, LB, % Al(OH), RiEHE
M, AI(OH), R4 BuRE thilin. —RUbB:, BAREER A(OH), ¥ PP
BEHELDHBOLE. XKERT A(OH), REHME. BEHE A(OH), REEHE
BB, AI(OH), RiEH MMM, NT 2 MHEEERER, UET Rk
AI(OH), WEE HMMkE PP (iR, Hit SR PP NBEESINE, HTo8RE
PP i, RSB AHERBLE. |

7% Al(OH), 7% PP HAMMMBMRIEMNSHLTFBMERN. R &
AI(OH); 7 PP HI3 BB, FLEHE A(OH), NFZ M A X &, Al(OH), &
KH550 435, ) BodRBUNE,BRE PP ZHFEMMNAE. MATF AOH),
(NDZ-201) i, WM AR—EE, AI(OH), RFHAIHN#E PP Kk, BAHE
EMRLE AI(OH), MRS, H A(OH), RT5 PP HREHM, B2
] SR RS th S LUBE B4R .

Fig. 7 SEM micrographs of fracture 'surface of PP/AI(OH), composites (X3000)

Symbols are the same as in Fig, 1

2 % X MW

1] Richard, C, Polym. Composites, 1385, 201, 6

[2] Meyer, E. F, J. Chem. Ed, 1980, 57, 121

[{3] DeBoer, J. H, Kruyer, S., Proc. K. ned. A4kad, Wer, 1952, BS55, 451

[4) Dorris, G. M, Gray, D. C, J. Colloid Interface Sci., 1980, 77, 353

[ 5] Belyakova, L. D, Kiselev, A. V., Kovaleva, NV, Russ. J. Phys. Chem. 1966, 40, 811

{6] Conder, J. R, “Progress in Gas Chromatography”, Purnell, J. H. Ed., Wiley, New York, 1963

[ 7] Purnell, J. H, “Gas Chromatography 1966”, Lillewood, A. B. Ed., The Institute of Petroleuni, London,
1867

[ 8] Fowkes, F. M., J. Phys. Chem. 1962, 66, 383
[9] Gutmann, V., in “The Donor-Acceptor Approach to Molecular Interaction”, Plenum Press, New York, 1978



138 HEES: ROVESMHEGR eREYE TR BT 95

STUDIES ON THE SURFACE PROPERTIES AND THE| DISPER-
SION OF FILLER FOR POLYMER COMPOSITE

OU Yuchun, YU Zhongzhen, LIANG Eofang, FENG Yupeng
(State Key Laboratory of Engineering Plastics, Instisuic of Chemistry, Academia Sinica, Beijing, post code 100080)

ABsTRACT

The surface properties of untreated, silanc—treated and titantate-treated Al(OH); filler
were determined by Inverse Gas Chromatography (IGC). The rheological behavior and disper-
sion of AI(OH)s in polypropylene matrix wer investigated by Brabender plasticorder and
Scanning Electronic Microscopy, respectively. The results show that the surface properties of
AI(OH)s have important in fluence on the dispersion of Al(OH)s in polypropylene matrix.

Key words Inverse gas chromatograp y, Adsorption thermodynamic function, Sur-
face energy, Donor-acceptor interaction, Rheolegical behavior





