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Production of Powdery Polyethylene from the Slurry
Obtained in the Wet-Wall Type Radiation
Polymerization Pilot Plant
( The Effect of Slurry Drying Method on the Specific
Surface Area of the Powder )

Takanobu SUGO, Masaaki TAKEHISA and Sueo MACHI
Division of Pilot Scale Research Station, Takasaki, JAERI

( Received October 30, 1973 )

In the wet-wall type radiation polymerization pilot plant
produc1ng polyethylene, the effect of method removing water and
tert-butyl alcohol from the slurry on the specific surface area
and morphology of the polyethylene has been studied.

The following two are essential for obtaining the large
specific surface area powder: (1) thorough removal of tert-
butyl alcohol, followed by air drying of the polyethylene, (2)
these two processes at temperatures lower than 100°C.

The two methods were investigated: (1) tert-butyl alcohol
is removed from the slurry by distillation at 85 - 98 'C, then the
polyethylene is filtered and air-dried; (2) tert-butyl alcohol
is extracted with large amount of water in high speed agitation,
then the polyethylene is filtered and air-dried. Both these
methods give fine polyethylene powder, specific surface area
40 - 70 mz/g and 60 - 100 mz/g, respectively, much higher than

the commercial polyethylene powders.



H & 7% L



JAERT-M 5451

b

Rl

1

E SR 2 TR L Ak Eae S )= Fr i, #) = —oMSMTFTEBRES
TELN, LECOHRAIZ L IREWERGERTDA2CLVBEERZERTS S,
GHATLIFVrE REEESLARS, ) 2 F Vv 3R LATRRE AL BHRRTELT
B ) chERAKETHK émmmmﬁﬁw%mbm LR T DA, LA THE
WMESE) TFL Yy OEMEE T e e XA K—B 3T —rOFERCILHFENESEE
HnThwad, 2O@BtEMEE TELRAR) 2 F vy HER(BIFTL, - )DFIT A
)k CHEELTRD, BBERY ZFLy £ BE b REEERTBRETATERLETS
D“UL%V/z;u~$@&ﬁ@%ﬁmmﬁmﬁxamwxéﬁm@29@ﬁ£¢&é#
HWBI N K ) T FL O RERR LCBRBAERORER S LRI EORETRE (R
A, '

A% G T i PR EE A s fﬁ%hmeLTV/z7U~ D BEO FH ESGL AR
BROLEGRE OGBS LB E I ARAE & AREMOARCONTHL DRI LR

i

Y

%@f\'z’a
2 =<4 i + &
2.1 i %}

WERES 0 ¢omaimnm amEd) eiv, BHRELTHI T 5/ —» 075wt %KE
AT R IGEE 3 0°C, £7300kg cm® . FHRNHHE28X10" rad/hr €T
VoM TEFL Yy FEALTEALAAR J2F Yy i —{(PICW—L15) &L L
7o

EACHWwhEZFV e/ = —HEME 09 %l FOESSv— YDy OT, BHERES pp
mEFT, COEH, SREEEALTHELENS OTH 5,

2.2 BECLDMITY/S -0
AACL A7 4 /) —r Gl Ll OEBREEFH VA, A4V S RERERECE y P LT
LEmI RY T FV vy 2T U —F AN, 60 r pmTHEE L AR 6 ATE R SR 217 20
K—B=7 s/ —neEkELe0b, BERELFRL, =7 -2 TERL %,

2.3 Bk BT L/ —L

23 —pHOR Y LTFULYREEATVWAET &7 — VI KTHERTHET TRHET ZWNWED
BT TARL DT~ el Ai, Thbb, 3LORERBI*T —FHANRT 1 5y
s TRy I be — L LEML, 5 0BCER LAXZ ) — 28R THERMEBFL O
B, 7ANE —TFEALTHEREST 2 46 HEZEL %,

—1—




JAERT—M 5451
2.3 FEEHAT
A L B A A S A—2 00 M CREHRH ek, ¥y ) ¥—HARK~Y =
—a kW, ERAERESIAELT, —196 CTANENIS~0350foREREAZEL,
BETRIICLD L AES&HHL 7, |

3 G R L ER

31 R7Y -ORELRELNRDIUERER

KRG ESH) ZFUY QAT ) —ld T £ — o KERD b EEERTS &Y < —H 2
Rl ARER D, hBEERIEML gUTEE b, LAad > THARS ) 27V E
Bl A ABCIEAT ) —FOo R sFUYHFREEINETF/ —+ BEEESLTHHHE
s DER AR, 27 ) —HhORYZFVIRFREEINL T A —& B KT ER S
AEFTHRLAERT AV, CORNRKFRESR) =7V v REILETH D, BHLT
CHIET AT £ —AWRBERINKLCL WAL EREEINE, LARSTFRY) 2TV HDTF
o @E R T 25 p REMRER, »s0nd SHBFESLETD 5,

X§U—ﬂﬁbfﬁﬁﬁﬁﬁﬁuITVV@%ﬁ@%@ﬁlmﬁfi5K%%%#klﬁﬁ
HEOBRERCRK E{ESEIN 5,

G2 RS — B L ABAORERELMONAE ) 2F vy HROMR H OB
o L, hEEEEERAENSVWEREETT AN, 9 0 ChlL ks HIZIT—FEEE Bh T
ndEERE( 2B LAt TCH Iz FLroMa(l10~150C YIS Bk,
WL iR T 5 C L KRET A L F LD N S,

A3 EGREF—SC LaBaoRgsie dRumfo MR zm Lk

Ry TR Uy kiR RS 1 5 0 9% CHNOBEEICS B, Ll AR &
WIEEE Y = —F Q7 £/ —rORENT FCENTTH AL EEDN 5,

25U—@@ﬁU:Tvzdﬁ%ﬁ@ﬁ%(&&K?hfﬁVﬁ/—”ﬁ??&lSﬂﬁf
LA EESO R YT F Uy Rl KRR THED LKEE LR,

DA EENOART ) —D T8~ EEEHRAY T VY O RANOERERLES
DT, WEREHN—ETS REHOT 2/ —VREFBLWBER ) v -FOTE S —VD
AT ART (R D, HHAAKE ) nFVy MK OdRERRLRE (2L,

M5 AP — e L, GhAETEARPRCOLBEROEERL . TOANPED
s BL S KA RD LB RS ERES AERE LY BRL Ly 2o 6T, LREEOR
Bt h, tAAERENS 50 LT 8 CLAR S THWREECLHLFEERALD
b, BE—ETH B, T OERS b LREBCE LIETREDRL, ¥ =Py SRE
CELAAT ) —REBLY &, MBHRREOH HKEN ZLHALATD A,

T X b geil A B B HEE 6 0 CLLEOIRIC kY Y =T v O FFRE
piEs LA b, hEEHICKEE BEEE LELTWA R0 AREOMEHNERT 5T
CIb&EEINSG,



SABRI—M 5451
EhEEA AT =FU v ONMREEOEE®), 60 CHED LD FESHITLE =
A NP5 T v Ly DENEEDLATEY, @ FOoLELE—HTH. TR, 5 v e
@mﬁaﬁ)%mmaﬁm FOFRITFUrOA FRFEL 0OENAECHAET B LERL TS,
Gl b DR e B AR ) T FV Y DR AN AL L, THAT A EARLRE
B e Lt THBE LA 27 ) —0BBRd, REELFTE HLTEC, B E
(LCHT £/ —» 4T 205, Kl THEMTA S L #8E L 2 & 459 bb

3.2 HMERIY/ —LiCk YR DALEINK DK RER

Wﬁ@gﬁﬁUITVV@i%@%@ﬁﬁe%@%%ﬁ$¢WC&ﬁ%%#&&ﬂko?&
mg,%%@mléxau—@ﬁ%ﬁmﬂﬁﬁﬁm@@%Kﬁﬁﬂf%éﬁkémmﬁ@%%
BrolTABHRRARATEL, LEHFOKE WA KT METHADCXERTRT #
S —at A BEMAA, tOBMKRR T )~ EETCHESEORK EERIE, TES A
o KT B LTl B TR, A7) —FKEOKTHRL, # v —HK
ik ks s TIEBEEITE - R, ZBETA HEPLIN,

0 R r L s B A EESF 0Lk R LR, £601ERAT }—% KT 5 0
wAERL, FALAOL 2 3CTHRAEZLADOTHY, TOMEHRLAZCD, 357 =
TR I LA BRSO BEE T A, BERAT I OCHHEROERWAEHE 0~100
Mg LAY, BRECIABG(40~T0nf/¢) L) 3 RI(ZT

S 6 RARAT ) —O gl L H8m Ko L REM L OBRERL o 8 ERERR O BN D
ﬂvvhﬁ@ﬁUI?VV#BK%m%%Xﬁ®£UiTVV&&D.mﬁﬁ%%ﬁ#ﬁ@&
b smnl, 2 okl tH—iEdE RL e

7 O R — P L A B EO R L e RARO MR ERL R, K 2TV O
2 £E VT M FE R B Og KT, l,fc“vwcﬁé'ﬂu Laobiiiomms R

Db DR A bodfik OBE, @EEE 2 AL, iR T G AR E, AR AR L A5 F
i L b bR e L L, COEEHRART £/ —MHRDOH TR ¢, HETH
e R EORBEECL ) RAAREFORERE ETAARELFALLAL LD, #Y =T
LAY - AREFCAOEE [5000r pm THIES Mg L 20 bR, i, E
LAt 25 B3I AL ke BICRT L9 AT ) —2 O 2 TERMHRFHES HT THRFCLL

2R AR OE OBRE AN LN ERI N,

ﬂ%ﬁEAfUITVVﬂ%ﬂEDﬁbzﬁU—%Kfﬁﬁ?5fﬁfﬁfU7~@M%¢

REETHTF/ —NMEEICHEEINT, F Db RS D WE IR FHAEHEINT
kb,@@ﬁ%mBﬁﬁénacéﬂiofﬁmﬂ#9$éﬂ%kbmﬁmm@$é<&.
AN s, coC i Peterlin B Ko THETN Th 2 BEEHOFET TH X
JEFL vy oMALT TEOBS MR ELEILENRE (2B ENIBERLCLSTH AT
& A,

ﬁ#*ﬁﬁl&ﬁﬁ%ﬁ#ﬁﬂ%%&ﬁﬁﬂ?@7i/~»ﬁﬁﬁ%#&ﬁ mah, ToOkE
&, hEEEAENTLIIOLEES LA,

-3



e

JABRI—-M 5451
L OBEES DR ERSH ) 2TV OhREBARE WERHESROVERICL D TS
A s R REEG TR R, NEFNEOBRREIO LY ZI 7 o ZEBRAKRE (HFELTW

HLHEET & A,

it

4 G

s EAARRBESTHLN AR 2 F Vv 23§ = LHBERF) =2Fv v 2 RET
HIEOH T A ) —rRGFEARROLC RO RE OMBREREL 2, -

Fpi R, AEECLAERELTHESBEE #ECL, EFSHIR(IBRY, T
EHERBENE L BEEORE WE ) T F L AEELRA C LA b ks e EHFEK
oA TR TR A I LR AR (T AR LR EEFRORENF ) 2 F VB
%&h%c&ﬁmam&&oﬁof&b@,%374/—W%ﬁﬁmmfﬁﬁbﬁaﬁﬁﬁﬁ
FAC P L ThEdfORE nE 2Ty 2@ b, RB3T A —rDELERHEZNR
TR T A L ROMBAEET YA, cO LT LN Lk HEBES £ o FV O S A
CEELTW A2DE= 7o lfFRET A, MTFRHOFELRAOL 2T I 708 ZHERTHD

HY) LFv v AT ) bl TR — AT B AHFORNENED RKEE 5D ICERE
BEL b A BEEO BB EFETS 5,

Z ik

L) RATEEH, S8 HWBEY 47 b— 7@l LHE ASRC-T(1967)

2) ALBMm, A9EHAKRT ALY b —7 2AMLE BA—4(1968)

3) Az, sk, H#, 21, 524(1972)

4) Tamura N.et al Rep Prog Polymer Phys Japan 13, 343 (1970)
5) Tamura N.et al Bep Prog Polymer Phys Japan 14, 411{1971)
6) Arai H.et al Rep Prog Polymer Phys Japan 14, 333(1971)
73 A.Peterlin et al J.Polymer Sci.. 957(1967 )

8) D.A.Blackadd.er et al J.Appl. Polymer Sci., L6, 126101972)




JAERI—M 5451

Taple 1. Effects of Distillation amd Drying Conditicns

on the Specific Surface Area of Polyeéthylene

Conc. Distil. Distl. Drying Drying Specific

un BuQH in  Temp. Time Temp. Time Surface
Slurry Area
wt % °¢ min ¢ hr n?/g
501 Z5 85 60 70 24 70.73
502 25 Q0 &0 70 24 51.3
503 25 98 ] 70 2k 49,6
504 25 a0 120 70 2k 59.7
505 37.5 98 60 70 24 37.5
506 25 85 60 60 24 74,0
507 25 98 60 £0 24 54.3
508 23 98 60 50 25 5%.0

Tgble 2. Effect of Agitation Conditions on the Specific

Surface Area of Polyethyleme

Run Agitation  Agitation Specific
Speed Time surface Area

rpr nin me /g

601 —_— _ 63.7

£02 15000 1 82.3

603 15000 2 95.5

604 15000 3 97.5

605 5000 2 77.5

606 10600 2 ©B9.3

Drying temperature 2300.

Table 3. Effect of Agitation of Virgin Slurry on

the Specific Surface Area of Polyethylene

Run Apgitation Time gpecific

Surface Ares

min mZ/g
611 —_— 88.5
612 0.5 85.0
£13 1.0 78.0
614 z.0 88.0

615 3.0 §8.3

1) Agitation speed 15000 rpm.
2) After the agitation, the slurry was treated
by the extraction methed.
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temperature controller
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Fig. 5. Effect of drying temperature on specific surface area
of polyethylene
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Fig. 6. Relation between agitation time at extracting BuOH and
specific surface area of polyethylene
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