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(54) Title: METHOD FOR PRODUCING POLYKETONE
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(57) Abstract: The present invention relates to a method for producing polyketone, the method comprising: a gas-phase polymeriza-
tion method which can increase output of polyketone; a solid-phase catalyst for polyketone polymerization which does not use any
carrier, and a production method therefor; a method for, in a slurry polymerization process, precipitating palladium in a solid phase
and thus easily recovering the same; a production method having excellent anti-oxidation, heat stability, and UV blocking effects,
even using a small amount of additives; a method for producing low melting point polyketone, characterized by inputting a hydride
anion donor; and basic process technology for recovering noble metal palladium from waste discharged in a polyketone polymeriza-
tion process.
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Abgel ¢ ok 25 58] AR glaL, AdREA © 2 40~180°C,
vl 8 A= 50~120°Col v 5§ o] sh ol thaf M 5= Al g2 glond,
ANEA 0 & AJQF~20MPa, HF 4] 8} Al 3= 4~15MPa°| t},

[148]  EYAE SFSFEA Y] FohaS 2AFE Y] FHlE 5 EY
vholdlg o] E £ 2 fgt= 9} Aslo] pK 4 o] &he] 4lo] H7he A 2719
HFe HHE FAlsh A B33} 3= ditatetao] wtf g E e
o] Fol Wity &4 Foll= ZelAE THEN o 50%7F L8
S8l MeOHL. 2 °F 50%2] ZretFol 2712 Fe| 2 vjEH il B a1x o
Atk

[149] ¥ 7|42 oju] &A3}al Q3= Heavy End #7420l v o] 3bg- X wk 713}
A71/3 A o] AT A 7FE Heavy End &N EA) 8= b9l 2F 90%
ol d-& A A Fetw2 & FprocessE (FAE S AT o]l AFEE] =
% 71+ NaOH, KOH, LiOH, Mg(OH)2 2 NH3 & o] Fo] 7 ol A A el¥ o] -
Shi}o] ar, 29 Al 2= Sodium thiosulfate, ferrocyanide, Sodium Borohydride,
Diborane, Lithium aluminium hydride, Sulfite Compound % Hydrazine = ¢ %
ol A A BN E o = shufolut o) of) SHA E K] = =t 719 SH Al = Aol
SHE o] ARRE 4 AL, G718 FAA S Ao AR 5

[150] A71¢] g 0.5 WA 3 g1 7F vpkl sk, S A o] df-5-2 0.5 WA 2 g1
7} vghA &

[151]

[152] &gl mEW, A9, A 105 e Al 11F d ol w43kt =, #1559
AAE 7HA] = 9= 9 pKaZl 40] 8kl 4ke] Fol 2 o= o] Fofxl ‘|T7 w5
A S EA Stoll A Wl gh& 3 =2 o] Fo| X Zg-g-oll HIbekE DAl ]
S & FE 3ok g ol Atk o) oA = ¥ 3} E}“%/l
ZAVIAE HTbste] vgE Sl & Alxdhs @A 2 7] vk
ZolgldA ZYAES et 9AE et YA EY] Ay
NOJA, 7] mlErE £l gl HIHAE Fdete GAE 28ets AS
SR 0 o= ZYAEY A2y & At

[153]

(154 AR 7] ArbAE AP Al AEA Al L A8 4 b A) 2
o] 5011 ol A A B o] - s} o] ko] 31, A7) WhAl = STl Hol L,
71 W E eHA Al = E gl Z 4 3 2 9| o] E(Tricalcium Phosphate, ©]3} TCP)Q! 4 9]
v s, ool g ¥ 3= A2 oy F& Al S thFR H7HAI7E AR E
A

[155]

[156] o] SFo}x A
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[157] 53], etgA & AL-8-5 = TCP= T34 vl ol W&o &3] % #] ¢k}
FEO|Z PHE HAto] HH, ZY71E d-vof vge e e A} A vl
SO g Ao WEHA &=, 7 BAE Y ZYAE g9l 7 FAakE =

[158]

[159]

[160]

[161]

[162]
[163]

[164]
[165]

[166]

27 AR

71ErH 3} 2ok o] A 2HPH o 2 TCPE A 71t 49,
2] @ 1] B (Rheometer) & AF-8-3}o] Al 7bol] W& Viscosity 5 7+H& H| 3L A], 7]&
3E 9] 5000ppm FFTHH] WL HE A& 2 of Al 2 &= 500

ppm e 2 HHAY = §HE BT

wn
I
(o]
y 2
b
il
~
N
rlr
o
N
I
N}

A9, A 1055 i= A 115 Ho|F&3stE, A1
pKaZl 40]3}]l 4He] Sol &0 & o] FAX {754 2HA| Ful & A shel A
Hgh& 7 B2 o] Folxl Z3t8uljo] Hrtelh= WA R V] Sl E E3shE
238 uo)] dAitsterie) oAl B3] E5EY EFVIAE H 7St
ZYAEE A xsh= gl oA, AlxE &
sto] =eto] B go] L AT A& H 7tk WA E EitsteE ﬁ% 5RO & 5=

Agd YA Az Wl Ass= Ae SR I

o
)
ri
o
=
r&“l
——
ol
2
X

FRAA 0w A7) sho Eafo] = o] & A EA = 2 YR ao] majo| =
i A F R R0 e ol 31, 4] sfo] mafo] = Lol & A B A= ey
0.01%~3% A7}5= A& S9 0 g d}, B o) 4 AL45 = sfo] =] ]
ol AT A = sto]l Eefo| B ol L& ATk T34 ]l sto|Eefol =
gol A FA mETh Ago] st} e, Aol AFH

7]
2 71| ool Beko] =(LAH) oF A F B.E o] = ko] = (NaBH4) o] 2]
AF Aol ol B 2 8fo] =g} o] =(NaCNBH3) £+ i%é}o] = g}o] =(NaH) 5-©|
/\}grd 01 o u:] L HLUJ,] H%H7]. o] oﬂ 6}7@3 ] o}u o H \:”-Dﬂ—,«o]:

BN A oA AT Al
E@L%%mO%ﬂAﬂ ow AzH AL SO ol 2§

ol&f, B ¥ & Bl A 4o g A g}
2l o] HYAIE Y A2 H-E (a) Al 95, Al 105 = Al 115 Hol+4:
= A THES A 1559 94 glug s

((2,2-T1 W E-1,3-T] S4k-5,5-T] )y u] 2~ (w7l | 2~ (8] 2~ 2-H F A o) ) S 2~ 1)
Z, A u A2 e B2 o] Fojx = 385 ALE5)
Arrsteiof o AllA B3 83 ES T A7

Fooml A e ol 914 ekl o) 23z, 128 2] A Y £ 2o
1,3-8] (v 3l d F 23] ) ST 2 9k ] 4-0] 20 9 D 249 ) ek
1,3-H] 5[] (2-0] 4 2 B ¥ 23] e Z R g,
1,3-8] 2=[T] 2-H| E A 9 ) 3 2 3] | L2 9

H
e
=
e
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[169]

PAY = 78k

=l

sA e As IR ALS

7=

glott,

A5 A g

Ale] gkl o3

Hi

1
S
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1=

=
<)

50~120°Co] t}.

uhe A 8}l =

4~15MPa°]t}.

T
T .

2} =]
=2 |

~20MPa, Y}

[170]
[171]

a7] sheba) 12

alel=

ok

¢
=

[CO-(-CH2-CH2-)-]x-[CO-(G)]y-

[173]
[174]

24, 58 Hojw 3o v

= o

371 884 1%, G

FA 3},
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[176]
[177]
[178]

[179]

[180]

[181]

[182]

ZeteE A9 1A 240 Boxlth Egh y/xi= U5 ubg A ek 0.03 WA
0.10|t}.

-[-CH2CH2-CO]x- (1)

-[-CH2-CH(CH3)-COly- (2)

ZAst = Ay 2, gl Z2 g A3 e A Ba)E
ZAs= A 8- 9 2200C0| ), EH] & 47.3:2.7:50 &2 2-%= 459
48 235°CE A

2 3} = 2 vk E 7 ef) 9] (chromatography)©l] o] sto] A4 3 =3 3 F-2}wFo]
100~200,000 58 3] 20,000~90,0009] &2 A& &8 7} 53] vfzh=2 sl}.
ZEm o FE 4 54L& BA ol webA, Zewrt 2E
B EZ Tl Aol upehA, T B &2 o] 450l = Al ek Al29] )

Tl io] A Aol whelA] A, B uby o A ALl He v o] S4ke]
|2 175°C~260°Co] a1, B3+ AHEZ] 0 & 3= 180°C~215°C o]t} ¥ M AH =
544 & AL-E-8} a1 HFIP(Hexafluoroisopropylalcohol) & 25°Col =% g+

Zdm o] =3 A% 43(LVN)I=0.5dl/g~10dl/g, FE3F vl 22 8} A 3=

0.8dl/g~4dl/go] ™, B & ul&-2A 814 3=, 1.0d1/g~2.0dl/g o] t}. o] w) =3+ A= =7}
0.5dl/g M) qrolH 7] A A4 EAd o] oA a1, 10dl/g = %8t 7FaAd o] Eol A=
A A o] w-A sk}

S, ZEAEY] HAE L EE
1.8~2.20] &1}, 1.5 1] 9F2 53]
Aol Ak A7) BAg B¥E 2457 s ek S g
5ol upe} v| sto] o) 7hsste). =, Fekw 9] ol
Fol A A, T2 5271 100°Co) ol A W 7F A A= FdE Bl
A543 HEFilmE ZYAE SH= AL
3= iy 2~3u) o] o] 27 ZEEH 5
T dalsleb o) el ¢ W
MRS 7] A A o7 doju A Hrt
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[185]

[186]

[187]
[188]

[189]

[190]

3528t 7] e A o A2 sl 9 Ak

Z7E T8 o FAgA 2 H“ﬁ ah+= & H]| <l =(Heavy End)
7] Zol o] g S Fefaa o] 350l loj A, S| = B A E) e
A= B A Fof shdtel] A &2 Y= S8 E(Slurry)E 0] 438171 913
<] 2 (Slurry Pump); 7] 212 FZ5 T8 o9 e & A
NAFo = Felst] Hﬁ A E 2] 35 A](Centrifuge) 219 2] 4*]; Al E 2] 334
aol Fe G E Bl iEE aAYY T e 3]sk e =
“|(Heavy End Sludge) FEAAL AV AEY FA4 e g AE B
& = AR 3¢5t v HE R o] FA[7]= 2] o]
(3way-Valve); 7] 22 €] 9lo] B 5 A3 NAe HE| ¥ 5} L E(Filter);
71 AH & 717 Mol A detg & 3lgsthe by 3 AAE ek
As 5RO AFE Tohwe] 3442 AT

TA A S 7, A7) 8] A= B A= W sk H e ol o o) & E (Alr

Bubbling)d x| & 3518 5= T} 3k A7) EH 9] -2 10umo] o],

Q

<]

pilbg

ﬂi

1
I ox
lo

peg
==

SN2
0%

g BX=FH) ol E B U] L5305 oo s e 7SS
HEE A SRR 50, A7) e8] B 2= A2 Pumpg! A o]

olofl tl&fl, 71 8] = B A= F % A %! (Cooling Jacket)o] A X2 4= ST,

2ty o] A5 52 v £t} =-12] Heavy End Storage Tank(1)°l] -2}
o] Tank d}¥toll Air Linee 42F 4 3har ¥ 3 9] Air Line 2] ¢F&:oll Tank
SAHYTO R HF5to] TankW FFE5 F3A7IHA T stdkol] H A3
HlE7-(3) 22 o F A 7| &= A& T gt} o= &N FHEol Tank/]
7R el A Z A A e = A WA s ] fgtelth wiE T (3)E e
Slurryi= Slurry PumpE(4)E 53l ©]%-5 ™ Ce ntrlfuge(S) TN FHAANE T 0}04
Hl= 5 LAY FRE6)S A2 S 7A AeS 3 A R S5
Centrifuge(5) 219 #-2| 4X & &7k Hd-2 3way- Valve(7)oﬂ 9] &) Tank(1)%
Return %™ 4F3= 10um©] 3}<] Filter(8)5 7 N ek 354 X(9HE
Sastu A Aol BebERt F2E = #H A 21002 & o] FH Tt 3way
Valve(7)9] 24 & N Febw 3)742(9)9 & Folvt, Tank(1)9] Slurry 2ol
uet 7k 2 g 2l

Heavy End Tank(l)?-_ FYE = A2 FAAH 605 o] e T2 Ao
FAE ™ o A 305 o] stE WA ALA| ] o] A EE T whehA
TankW] 9] 257} 30% o] S = <Al Slurry Pump(4)9] 7Hs & 531 Air
Bubbling TH& F-A|8h+= 2l o] upghAlstrt. ek B f-= A &S 7HE3e]
#3ke] Tank(1)°ll Cooling Jacket2- 2 ] 3}=41 &= vl &2 5},

Centrifuge 31/ 2] 4 *](5)% 10um?] 2] 52 2k 3+ Zlo] npe st
H) 2 A ] 98 3 Filter W4 & %) -&8bo] 5= F4Fa1L), Filter Catridge7} H-2 2
FX1 ¥ = A5 Catridge LA A #H7Fo] &2 o] wh A ¥ | Filter Catridge 2]

v
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AALG-o] o] & -T2 H] &4 Q1 Feho] F7p=E A & 4= Qi)
[191] Slurry Pump(4)= 371802 ol A 91 &2 AF8-$F AUF2] pump™H vlh2] 5}t
a1/ o] 3 Slurry = 2179 5 Ao upe} o] F5 o] 5hEket 7 A&
A8 9o} Slurry o AL W9 55 7) WAL - Ad o] Ahgk Al o] B ol
712 H & AL-&-3 Pumpd] AME-2 B3 2 sl

—

[192]

(193] () ZYAE 5 A&

[194]  Pd, P, Fe 7 940) th3]A ICP-AESE o] &3le] =483t

[195] (@ ZHFHE

[196] A A B UE oA o] 9 ste] 5kt

[197] [Tﬁw 1]

[198] 1= lim(T-H)tC (dl/g)

[199] é} SR TE A7 55 98% o] o] A EF o Ro| AT ge T
rEFRE)AT RIS Gl A= A & o] 25CY HEdS
=8 Sl Algkolar, ¢ A7) &9 100ml 5 23 w9l o] &4 Agkx]o| ),

[200]  (3) SHHEA

[201] THE A TR FHA N g-E 2] A E/g-Pdhn) & & -k

[202] (4) RheometerE ©]-8-3F Viscosity 9] F7H4] 574

[203] 54 ¢k 822 A & Anton Paartt 2] MCR301 Model @] 2.7] €] (theometer) =

Ab-gste] A8tk 58 A1 & 570 30mil inch(0.762mm) 2] 13 A&
Compression Mouling & 2 A] & 5} 1 0™, 4] #] 2755 A lrad/SQ] 52 25%2]
Straing 4184 F =9 F7HE 108 SA BT He2] A ES a1 d o A
Carbonyl”7] 2] &4 2 <13 Cham Breaking ¥ Crosslinking©] ¥4 5}o] A 7H<]
7kl W A7t FolskE FAE Bl whebA HIEA e Ee) Al Eoll gt
4 ¢H4g & 7} Rheometer =74 /\] Aol Z7p7 mH 45 g3t 43l
e = o

[204] 6" Tm =74

[205] A& Smgg& A4 718l A Al &FAE Z A (Differential Scanning
Calorimeter, DSC)E AF-8-3}¢] 87| 271 02 &35t

[206] 71 A f-8F = 200ml/E

[207] 25 Z7: ©20°Cel A 13%-3F F-4], @ 20°C — 250°C (545 5=20°C/ %)
[208] @A AU FE HH HH F REE FHOR IS

[209]

[210]  ol&h, Ao E v & 7| AL g o] A 2 G E B} A E]

o @ 3a A ola|A17]7] A d A
© ohuich, A A el 2 ) o] of 4

=S R g2 89k 42

L.

s, ol WA 8 2y
B

i) VOHI
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[211]
[212]  ZAld 1
[213] iwﬂ A= S dh-g7] o A28l E 2 (C0o)<} o & #l(Ethylene : C,H,) 2
=23 dl(Propylene : C;Hg) 2 O] FO] A= B 7h 29} & a]rﬂﬁ(Palladlum : Pd
H)er Hlo]dlE| o] E 3 ~ 3 ¥ {F= (Bidentate Phosphine Ligand) % 4AH(Acid) &=
o] Fo A= A Fu & FAstaL, Sl WA A2 7] A el o] vl g2 (MeOH)=
1.0ml/min 5] &}o] 53 w55 &5kl
[214]
[215]  ZA[<2
[216] iwﬂ A& 3 HbE 7] o] At E e (CO)sﬂr o) &l €l (Ethylene : C,H,) 2
=23 dl(Propylene : C;Hg) 2 O] FO] A= B 7h 29} & a]rﬂﬁ(Palladlum : Pd
H)er Hlo] gl g o] E £ A~ 3 2] 7F=(Bidentate Phosphine Ligand) 2 4H(Acid) &2
o] Fo A= A Fu & FAstaL, Sl WA A2 7] A el o] vl g2 (MeOH)=
1.5ml/min 5948t T ¥H3-& X A5
[217]
[218]  AAlel3
[219] iﬂ A= T3 wg7] el OMPE}EH:(CO)Q} o) &l A (Ethylene : C,H,) 2
2 2 W (Propylene : C;Hy) & O] F A= B 7}A49) Jéfﬂ}ﬁ(Palladlum : Pd
H)er Hlo] gl g o] E £ A~ 3 2] 7F=(Bidentate Phosphine Ligand) 2 4H(Acid) &2
o] Fo A= A Fu & FAstaL, Sl WA A2 7] A el o] vl g2 (MeOH)=
2.0ml/min T &t T ¥H3-& X A5
[220]
[221] A<l 4
[222] ZAE T vl O‘A@}E}i(cow} o) &l €l (Ethylene : C,H,) 2
3z 2 3 Wl (Propylene : CiHg) & O] FO] A &= ¥ 7}~ 9} & a]rqzr(Palladmm : Pd
)2} vlo] dl e o] E 3£ 2~ 2] 7F=(Bidentate Phosphine Ligand) % 4H(Acid) 2. =
o] Fo A= A Fu & FAstaL, Sl WA A2 7] A el o] vl g2 (MeOH)=
2.5ml/min ¢ 5Fo] =3 H--2-8 213519 T}
[223]
[224] Hl oo 1
2251 ZYAE FF w70l OM@}EM(CO)Q} o) &l A (Ethylene : C,H,) 2
3z 2 3 Wl (Propylene : CiHg) & O] FO] A &= ¥ 7}~ 9} & a]rqzr(Palladmm : Pd
)=} vlo] el o] E 3£ 2~ ] 7+ = (Bidentate Phosphine Ligand) 2 2HAcid) 2.2
o] Folx| = A FHu| & FYdto] TF vHE& XA

[226]
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[227] [3%3]
o & &5 #H(MeOH | E 2] 7 & &7 5 (kg/g Pd/hr)
Feeding : ml/min) A 2FE(Product : g)
H)ald 1 0 7.32 0.241
A1 1.0 33.74 1.112
2 A4l 2 1.5 54.76 1.805
A 3 2.0 62.79 2.070
AAlel 4 |25 80.60 2.657
[228]
[229] 771 (3 3]0l HER vk o), A Ao 1o A Suff FHAI A2 ZTA] A H &

[230]

[231
[232
[233
[234

—t e e

[235]
[236]
[237]

=

.
A=) AkEE 33.74g0] A1,
i

]%%(MeOH) S 1.0ml/min &334
% THATA 2= 71 A 7 E ]

A 3= 1.112kg/go] AL, A AT o 20 4]
H ¥H-&-(MeOH) < 1. Sml/mm T4
X

[e]
T,
= 5, A E 9 YArEFS 54.74g0] 5L
24 3= 1.805kg/go] ™, A A o] 3014 S
_Or
[e]
©

] FHAL A 2 71 A S E 2
H §H-EZ-(MeOH) < 2.0ml/min 35 745, Z&] Al E 9 AL 62.79g0] 3L
| 4ol A S FRATA 2= 7T A 3

=2 A B 2] A4k 80.60g0] AL

3= 2.070kg/go) AL, A Al of] 40| A =
H EFE-(MeOH)< 2.5ml/min &+ 7%,
1,

A & 1= 2.657kg/g DS EQlE 4= Tk

o]z, vl AT A 2 W §HE-(MeOH)S &5 54 &2 Hlald] 1042 A=
At 7.32g 2 24 5 0.241kg/gell vl she] Hof 208 o] Suf A o] F7HE
e g e, S JAIA 2 W e (MeOH) Y] &+ | 7ol 71
5 G o] FIhshE E1E 4= QU

Al X 01 5

<tHA 1> 345 2ol Al

ofAl & & 5Lo
(2,2-T) M E-1,3-1] 2-4F-5,5-1] 2y 8] 2 ) & dlyB) 2 (8] 22w S A 2 9)3E A )
8.3035g(13.12mmol)S # 7}gF 3, 30+ ©]/d A4 nLHE7](Magnetic Stirrer) %
ngkate] A s & A 71t o] F, F ek oAl H o] E(Palladium Acetate)E
2.8061g(12.50mmol)S A 7}ahe] 30487k nutale] A5 g A 71 A7) 9
22459 &8l E R ¥, EYEF LR oA E4K(Trifluoroacetic acid)<

14.25g(124.9mmol)< A 7F3+ %, 304-3F uwksho] 34 F &5 A 515l

<SHA 2> a1 A A S o] Al &

A7) B 194 A2 3R HE G2 34 T2 ol §akel 3 237t
IL7h 8 97 oAl ZuAIZL F, ol el Golol] 8ah i W ILE
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[238]

[239]
[240]
[241]

[242]
[243]
[244]

[245]

A3 A7hste] oL AR SOl Alo] X HEE o] F T2 S5 S P4 L}
o1, -10°C o) st o] WEAE = wahaTh WE Al 19 B A
Aol dAgS A2 T Pofzl B Cl

2, 2134 7 (Micronizer) & ©]-83to] 1

14m
Azl Az A FulE Y 248 Bl 42 2717F 1um(D50)S)
AL gelsgit.

Hlnlel 2

ZAE TN 9 THEA] AAE 7HEF Q! MeOH w1 33778 %] of] A
HEA ) 3= AEEQ] Heavy End 8 & AAZFO 2 A H 8ho] 29k 20°C)f~'._
A A Y Z; 511 T} Heavy End 89 W& Al 9] =% 65°C § o Z-Al o] Ehsl
g Mollom, Wztel wfet 2 o] 2 d B o] Ay }Oﬂu} 15.77kg®] &-© %
10um glass filter = M) 3} o, 2 A& 582¢-8 53513t
A/ N A 2] ICP-AES W41 & & §F A 7 514 o] 507ppm(82%) ol 7)) Aol
4.2ppm(18%) e Fetiio] A&kl

=

A Al 4] 6~10

H| al o] 20]] 7\1 53t Heavy End 9 A /d-& 21 # 5] NaOH 2 Sodium
thiosulfate S X 49} o] xulslo] 6A| 7t nHES o] 361 BN A& [CP-AES
HAE Balf golel ety A A E 99153l v Heavy End Liquid W
NaOH A7} S-7holl wh& A3 dets A=) S7F 4 ako] #EE Aot
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[246] [3%4]
sample ¥ NaOH Na25203 |Pd &#% |8 () |Pd
A7 ) [ 7HE) |(ppm) &
H] &
(%)
H] 3 ¢J|2 [Heavy End - - 507 582 82
Solid
Heavy End - - 4.2 15.190 18
liquid
2 A] o]|6 |Heavy End - - 507 582 83
Solid
Heavy End 0.5 - 3.9 15.190 17
liquid
2 A] o]|7 |Heavy End - - 507 582 85
Solid
Heavy End 1.0 - 3.5 15.190 15
liquid
2 A] o||8 [Heavy End - - 507 582 89
Solid
Heavy End 1.5 - 2.3 15.190 11
liquid
2 A] o]|9 [Heavy End - - 507 582 97
Solid
Heavy End 20 - 1.4 15.190 7
liquid
2 Al of|1 [Heavy End - - 507 582 94
0 Solid
Heavy End 1.0 1.0 1.3 15.190 6
liquid
[247]
[248] AA4 11
[249] (2,2-v W & -1,3-1] £4k-5,5- 1 ) Bl 2 (el & /)y H| 22 (F] 2= 2- v A 3 ) £ 2~ )

8.3037g S 5L oA Eoll &3l & =4 2.8061gS F7Fsto] &3l 8kl o).
T AT Ao B E R R ) 14252g8 A7} anbate] Sl g oS
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A3t 1m3 e Q12 2 HES- 7o) Wl BhE 4901, & 791, Al =8 E A E
3¢ 8.5kgE FU T, o] & NS 35bar A4 HAE 33 =35t TV E

A AP, T2 NS 40kg ¥HE 710l F T3 FREZ V9] 225 A4
T8 ASAI A MR & akelH A dakel Ao €l jll=1:1 ¥] & 2 56bar
7HA SRS A7 ol Al 2 H S8 oS a9 Pump® £ O}Uﬂf\ﬂ =3hs
WAL SR 2, 780 A 1A 11204, 845201l A 2

AALsl el o @ll=1:1 07 HES 04 56bar-§— %xl SETE. o] F 25%-1F

[250) %%?ﬂ%%%aa@ﬂ@@1%%§mmTamemeem4ﬂm

H
[251] BC-NMR 2 IR 2 1} 2 37§ Ol % Silﬂ AAA o7 Arksl ek f-23 ¢
@]

Moo o el frele] M vhel W me el fofe] el PAH
ZelsEQ AL Bt}

[252] S]] 841 & 19.05kg/g-Pd/hrell A8 aL, 3154 5= 1.4dl/g T

[253] =7 30mil inch(0.762mm)2] 13 A| 38 -& Compression Mouling 2. &
A stF o AR 2755 o A 1rad/s@] S5 2 25%2] Straing A 5HH # & o]
T7HE 1083 S48l 315 2 = 30 YeRA U

[254]

[255] Hlwlof 3

[256] Aol 19] Weke- £ 2] g o] TCP 500ppm= T4 5= thal, A28 S35 o
TCP 250ppme FUoh= 345 Al Q] star= A A 4 1139 &L s}

[257]  BC-NMR % IR 232 5E o] TA7F A4 o2 Adqlsters 74 ¢

-

[258]

[259]  Sv]EA2 19.21kg/g-Pd/hrell 23t ar, a1 F 3= 1.4dl/go] LTt

[260] =7 30mil inch (0.762mm)%] ¥ ¥+ A]3H -2 Compression Mouling 0.5
Ayl o, A 27550 A Irad/sS] &%= 25%9] Straing F7]5hv %9
S7HE 1087 A8k 5 % &= 300 YERA S

[261]

[262] ol

[263]  EAEY FHHAE Al 19] T4 T U TCP 7 glo] wlghe:
A, o3, Atz 342 A2 F 5000ppme] TCPE Drying Bl o] A
ZYAE FEE 7 TumblerS AH&38o] £3F, ¢F&89i ).

[264] Sul &4 -2 19.11kg/g-Pd/hrol] 78} ar, 2 F-5 =5 1.4dl/ge] ATt

[265] 7 30mil inch (0.762mm)2] 2k A| -?i% Compression Mouling ©. =
A stF o AR 2755 o A 1rad/s@] S5 2 25%2] Straing A 5HH # & o]

T
E
I~
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[266]
[267]

[268]
[269]

[270]
[271]
[272]

[273]

[274]

[275]
[276]
[277]

g o] of hWH, A WA Foll A datstebae) ol A B S ES
T5gste] YAEES AT o, vlee &g Aol TCPE 7 gk Al 4
19] 497k b S WEhAAd S A Ith(E 5 2 &= 3 3x). 59,
Al 19] HYAEE 2] LU HE ARE g 107719 H5=F7F7F 1,500Pa*s
o|&t5 HEb o] Hlald Bl A o] 5-75} 3]

[3%5]

- TCP &= |TCP <4 Rheometer’y % 5= 3-7}H10min)
AAl 11 |500ppm  |[MeOH Slurryell <1 [1,280

Hl a3 |250ppm  |MeOH Slurryoll < (2,330

]
H]al a4 (5000ppm  |Dry powder2} <3} 4,030

8.3037g SL oA Eell 83l & A elE 2.8061g& F71sko] &35St
ST Z A o ER]ERE XA 14.252¢2 A7) alukale] Sufgol e
A 28R T 1m3 2~H| Q12 2~ Hh-g-7] o] Wi hE- 490L, & 791, Al =8 Z A=
-$-1] 8.5kgE £ F, o] NS 3.5bar A4 HAAE 33 =835to] F7E
AAsG ) TR DAL 45kg wHS 710 A 21 T uk2 7] L2 A4
T2EE ASAZ T 1R E antelH A Aakel e Ao e Jll=1:1 ¥] & & 56bar
THA] S ASERATE A7l Az Sl g8 319t Pump® AN T
NAIBER 0, 7250 A 241 7H40%-, 785l A 3A] 7F 10%- Fot 317] 9 ol &
AAL}Er Ao F @ll=]:] © 8 W E8}o] 56barE F-# 8} tf. o] 3 254H-3F
Monomer & 33 °] §lo] F#sle] 3= ¢RI
BC-NMR % IR A # 2 7E o] F3A| 7} A4 % i Fr
H o of o gl f-efj o] v @ 22 ddl fao] vk 2 A4 H
ZYAER] A& gAskgln
| A2 16.9kg/g-Pd/hrol] 7 3abar, -8 = 1.91dl/g T} 5%
Z A= S <2 ol NaBH,Z 0.01%2 E 718 oz 14 7F alukal i o,
eSS A T gk zste] Aed ZYAE A E F519 0 545
PdZFAEES 3 60l YERH ST

2 AL 13

F5¥ Z27E SEA LA ol NaBH,E 0.05%E5 7Fe 218 Al 9l epars
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[278]
[279]
[280]

[281]
[282]
[283]

[284]
[285]
[286]

[287]
[288]
[289]

[290]

[291]

[292]

Al 123 FLsHA A5H ZeAES Azl o §4 3 PdtAL S &

6°ll HHERA AT

24 14

TER ZYAE 3¢S 8o NaBH,Z 0.10%2 A7 A& A 9 sla1i=
AA e 123 FA3HA A5 H ZHAES Ax28% o g3 3 PdbAL S
6l YERH AT

A 15

FE5H ZYAE S8 <8 8o NaBH, S 0.25%= H 713 AL A 98t
AA ] 123 FLEA A§A A A3 o §4 T} PAEAL S T
1ol et $lvk

A A4 16

FE5H ZYAE S <8 8o NaBH,S 0.30%= H 713 AL A 98t
AAl o 123} FLHA AS A HEAEE AR o g4 PAdALES 7
6ol LHeEF ATk

Hlule] 5

2,2-tm e -1,3-t] 54F-5,5-1] yH] 2=l E &@lly)yB) 2~ (8] 22 2-# F A #H ) 24
8.3037gS 5L oA Eoll &3] F At Z el 2.8061gS 718k &8sl c)

T AT Ao B E R R ) 14252g8 A7} anbate] Sl g oS
A28 Tk 1me 2~ H Q1| 2~ HE-S-7]of] W8 490L, & 79L, Al =8 Z| A=
9-9-1] 8.5kgE T U F, o] &NE 3.5bar Ak HAE m T ste] T7E
A AT ZE DAL 150kg ¥H7] o) A 22 T uk2 7)o L2 A
625 2 A A A Th wHky| S waksAA] A A sFEk o el ell=1:] B & & S6bar
7HAl 38l A7 xﬂl-ﬂ *uﬂﬁmﬂ S 3719} PumpE FY3IHA 3L
MAEER o, 6250 A 2 7F 103 Zol =38ky] 9] ol &
AArsh ek ael d =11 O;czi»gokﬂ 56bars A5G th. o] F 2573k
Monomer 313 °] glo] §A5lo] =38 =519 ).

BC-NMR % IR Aot E] o] S§A7F a4 0 At fuf o
b ool o gl el frefo] Wi v 2 e A fefo irEue g A"
ZYAEQD AL gl

Zu @42 8.41kg/g-Pd/hrol] A dalar, 31674 3= 1.93d/gglth. o] 1l
ZYAE A9 E8S5(Tm)S 1905 o) Atk 6 F2).

F

N

T
[
5
o
H
(@)
o0
H
é
=
W
)

O
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[293] [36]

a5 STES 24 NaBH, F9% |83  |Pd &AM
AAlef 12 |16.6kg/g-Pd/hr 0.01% 215 2.1ppm
AAle] 13 |16.9kg/g-Pd/hr 0.05% 206 2.3ppm
A Ald] 14 |16.0kg/g-Pd/hr 0.10% 199 2.0ppm
AAle] 15 |16.4kg/g-Pd/hr 0.25% 193 2.5ppm
Al 16 |15.8kg/g-Pd/hr 0.30% 192 1.9ppm
Hlale) 5 [8.41 0.00% 190 5.8ppm

[294]

[295]  E- ol ofshd, A v A Foll A st A A B3 EEE S
Tt ZYAES AT o, Wk S el AdEH A NaBH,S 59 ¢
SREY AL A, S8 0.01% WA 3%2 F¢)o] Z2H
HFFY o= Fobh(E]ale] 5)cin] oF 21] o) o] ALY & SFE.EkaL 9low,
S3E U 355 1R1 Pde] KALEFo] dRkolshe] sheks YERIGITE S IR
9 NMRE el d 3 2 Al 1 Y #] 500 o8] Al x2H Ag4 ZelAES
A E 712} sto] =54 71 9] ¥] &2 95:5 W] A] 99.99:0.015( T}

[296]

[297]
[298]
[299]

[300]

[301]

[302]
[303]
[304]

4710 BB e AR AzR AGH ELAES Ao 58, pd
RAFO] Yhe v} QHEE A E iz WEo) 48 7d) A Ao

Hjw e 6

5 43} 248 7o A Centrifuge(5) LW H-2] 74X & th218}] 10um?)] Filter
Housing %] & 1413} %, TankW Air Line, 3-Way Valve(7), Filter(8), @1/

3] =221 (9)7F A eFH X & Filter 2] S 1703 =838t} =53 Slurry =
Az3dte] F 54kgo] LAY FHES FES o, Aggoe 9 7] A
&9 k. 258 Slurry 2] ICP(Inductively Coupled Plama)¥-2] 2 2} pd §F3F-2 oF
2050ppm ©] .o | 7] gk o} Ak-g-of o] ICP 2 2} Pd §%-2 4.1ppm ©] At}

171 Zke] 214l o] ¢+ ¥ ¥ Heavy End Tank W#+5 #2381 °A 7} Tank 2]
ahbol] Fhike] LA B frEo] MlEEH A X3 A S Flstgl o, #5450 of
90kg ol LA & o] Tank W7ol Hol o= A o= 1= G}

Filer catridge ©] 24| 5=7]3= 3030 $1.2.1, Wl ¥ Filter o] A =} 0= 215

AAS el £ oF 5% el

A A9 17

%43 A& AAE Ak R AA S 7HE S Y Centrifuge 31/
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&3 Slurry & A 223)e] F 148kge] A F =&
Ao, Mg oo g7 5 Gl g2 Pd7F A 357U Aol
3 ol a9l th. 4253 Slurry @ ICP(Inductively Coupled

°F 2015ppm ©] 1 2. | 7] g+ kg o ICP A 7} Pd

[305]
[306] [&7]
LA oN33l47] |Pd
Al (kg)
TEke) |Pd FFppm) (PdEA (k) |Pd T
Hlale]  |54.21 2050 0.11 - 0.11
AAe] 114833 2015 0.30 0.06 0.36
[307]
[308]  A7] F 7oA 9} o] ko] A& Bl Bt AT S 3gekE A
= S Folu e},
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Ze A= A=

Pdr@d17] Al 14Z WA Al 167 = o= & Fo Al o Alxd A
ER o= e e AE

18] A 178l 9le A,
F71 S AES 2 LU B E AR R 1033k 1 =5 717F 1,500Pa%s
okl A& S o8 k= EElAE.

Cdr@ 191 A=, A0 Bz A 11F Hol7 &3t s, Al15F 2] s 7HA=

27k 2 pKazl 40] 3191 Ake] o] & 0 & o] FolH f7]F & H A Hu
) ol A Mire st B2 o) 2o Eghald) Hrbehs vl 2 4
U E £33z ZEEvol datatetao) o el B X3} 319t E o
2717 Arbeto] EAES Axahiz el QolA,

Azd ZYAES b g ujstel] A slo] Zelo] = Lo| 2 A FAH S
A7bels WS Edels g 5AH 0w sk 4§ EYrlE Az
.

(78201 A 198 o)A,

A7) stol Eefol & gol 2 AlFA = g EYE T Eeto]l Eefol =
cFREFolEgo| =Rl A& EF o = AgH ZEAEY
A 2

(73211 Al 198k oA,
A7) stolEetol & gol 2 AT A = ] AE FHA Seld] dA
F ] 0.01% WA 3% 71 = A& 5 2 5= A 84
ZAE Az,

373 22] A 19 WA A 218 F o= & o Alxldoz Alxd A
EHQog st= AgH 2YAE

(73 23] Al 2230 Ao A,
A7 AGH ZAEL 0] 190~215% ¢ AL EH 0 & &= AFH
ZAE

(73 24] Al 2280l oA,
A7 AR EeAEE AE7] 9 sto| =54 7] 9 v 71 95:5 WA
99.99:0.01 ¢! A& EA o 2 3= A 54 ZHAE.

(73251 Al 2230 Ao A,
AN AGH ZYAEL AE L AE B = 3 HEH =4S
57X 0= st A4 Z8AE.

(373 20]  EAE FF8 AAGA 2R LAY dH] = (Heavy End)
H 71 Eoll A o g Febr e 35Xl oA,
av) = B,
7] d] = B Fof shde] A& wETE Yo E

i

=g (Slurry)E ol F3t7] 1§ &2l ¥ Z(Slurry Pump);
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The inventions of group 1 (ciaims 1-3): a method for preparing a poiyketone by using a vapor
wbling methano! {(MeOH). as a catalvst initiator. to he

phase polymerization, the method engl ¥

adde 10 a monomer gas and a sclid catalyst, which are injected into a polymerization
reactor during polyketone vapor phase polymersaatsono

The inventions of group 2 (“Eaims 4-5}: g solid phase catalyst for polyketons
polymerization, comprising: a Group 8 tra nsition Wetai compound; a ligand having Group 15
elements; and an anion ot an auld having 4 or less of pKa, and having a particle size of 5

nm-100 um.

The inventions of group 3 {ciaims 6-9): a2 method for preparing a soiid phase catalyst for
polvketons polymerization, comprising the steps of: forming a ternary complex by adding, to
r

&
H
1S
&
t
S
"
H

0 t
a solvent, a group 8 transition metal compound, a ligand having group 15 Plﬁﬂents and an
anton of an acid having 4 or less of pKa and then stirring the same: forming single crvsials
by removing the solvent from the ternary complex and freezing the solvent—removed teruary
complex at —10C or {ess: and forming a solid pghase catalvst by pulverizing the single
crystals.

The inventions of group 4 (ciaims 10-13}: & method for rec
in a polyketone polvmerization step, the method precipitati
in a heavy end sclution, which is generated during a f actic
step of a liquid phase pelyketone slurry polyme r..2r=0n DIoce
a pKa of 4 or less

ng a paliadium in a solid phasse
nat distiltlation purification
38 and comprises an acid having

ecover ing a pﬁliadium metal catalvst

The inventions of group 5 {(ciaims 14-18}: a method for preparinc a polvketone, comprising
the steps of @ carrying oul addition to a mixture solvent composed of methanol and water in
the presence of an organometallic compiex catalyst composed of a transition metal compuund

of group 3, 10 or 11, a ligand having a group 15 element and an anion of an acid having a
pka of 4 or less; preparing a methanol ler?y by adding a mixture gas of carbon monoxide and

-«

(o
an ethylenically unsaturated compound te the mixturs solvent gontaining the catalyst, and
separating a polvketona from the met hanol siurry, wherein the method comprises a step of

injecting an adui‘s ve inte the mathanot sturry.

The inventions of group B (claims 19-25): a method for preparing a polyketone, comprising
cfr carrying cut addition to a mixture soh

the sieps vent composed of methano! and water in
the presence of an organcmetallic complex catalyst composed of a transition metal compound
of gro

oup 8. 10 or 11, a ligand having a group 15 element and an anicn of an acid having a
Ka of 4 or less; and adding a mixture gas of carbon monoxide and an ethylienically
unsaturated compound to the mixture solvent LOQta!-EHQ the catalvyst, a method for preparing
a fow-melting-peint polyketone comprises a step of adding a hydride anion donor to the
prepared polyketone in a methanoi solvent.

The inventions of group 7 {ciaims 26-31): an apparatus for recovering a noble metat,

paltadiun, from the heavy end waste {0 be generated in an apparatus For purifving a

polyketone polymerization solvent, the recovery apparatus comprising: gavy end tank; a

slurry pump for transferring a slurry to come out through a discharge ha tocated at the
t

i
central Eower end of heavy end tanks a centrifuge sobid/liguid s Dd(da!?q device for

i f ferred through the slurry pump into a ~o.ad phase and a liquid
phase; a heavy end siudge-obtaining device for recovering a solid phase suspended material
discharged through the centrifuge solid/liguid separation device; a three-way valve for
recovering a liguid phase, which has passad through the centrifuge solid/liguid ssparation
device, to the heavy end tank or transferring the same to a filter; the filter for filtering
the figuid phase which has passed through the three—way valve: and a paliadium recovery
device for recovering palladium, in the liguid phase, having passed through the filter
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