JP 2004-500492 A 2004.1.8

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
153 2004-500492
(P2004-5004924)
49 AEH TR16£1H8H (2004.1.8)
(51) Int.CL." Fl F—va—F (B%)
D21H 21/14 D21H 21/14 4LO55
CO2F 1/50 CO2F 1/50 510C
D21H 17/11 CO2F 1/50 5201

CO2F 1/50 532C
CO2Z2ZF 1/80 532D
FHEER RBER FHREFEMRKF (25 A BERICHEC

@R EES 15EE2001-554987 (P2001-554987) |(71) HAEA 592233462
(86) (22) HEEE ERL134E1H 308 (2001. 1. 30) OyH fra—BLAFwE
(85) BIRRCIRIEE  FEAR144ETH30H (2002.7.30) PAVAERE —a—Ve—U—H, 7
(86) EREHEEE S  PCT/US2001/002972 7 w—¥, b—}F 208, 17-1
87) EREAMES  %W02001/055036 7
87 EREAHME SERL1358A2H (2001.8.2) (74) {RIE A 100066692
(31) BEABEFESE  60/179, 056 #EL BN M
(32) E%E SEREI24E1 A 31H (2000.1.31) (T4 KRE A 100072040
(33) BB ERE HKE (US) #FELT R =
(74) {RI2 A 100107504
#ELT RE WA
(74) {RF A 100102897
#ELT jHE FEL
BREICHRS
(64) [READEM AT L2y pu—lAORG DS ALK b1
(57)0 000
0000000000000 000000000000000000000000000A0
0000000000000 00000000000000000000000000a0
0000000000000 00D0000000000000000000000000A0
0000000000000 000000000000000000000000000
0000000000000 D00D00D00D00D00D00D00D00D0O00O0D0O0DO0ODOan
0000000000000 000000000000000000000000000A0
0000000000000 000000000000000000000000000
0000000000000 D00OD0O0OD00O, 5, 000000000000000D000D0
0000000000000 000000000000000000000000000A0
00000 000000, 0000000000000000000000D000000
00000000000 D0O000

10



Iy e e e e [ e e R
e e e e e R e [ s [y |

[m]

Oooooo®@

I o

[}

O
O
O
O
O
O
O
O

e e e e e e e e [ s [ |

I [ o

[}

e e e e s e e e e s [ s [ |

Oo0oooooooooDooooooooooao
OooDoooooooooooooooooaoo
OoooooooQgoooao

I o

O

OOo0oooooooooooooooooood
Oo0oooooooooDoooooooooodg

Oooogwe

[}

Oooogve

O

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo

O

O

O oOooo

Oooogwe

[}

OooOo o
O Ogo

[}

O Ooodg
[ I o R |
O 0Ooogao
O 0O oo

[}

O

I I o

I o

I o

OoOo0oooooQgag

Ooo0ooooogadg

O

O0Ooo0ooo0ooaog
O0OooOooo0ooaog
OO o0ooo0ooaog

O
O

O
Ooo0Ooogooao

OO0oooaono

O

O

[}

Ooo0ooOoogoso
Oo0ooOoogsv

a

a

(2)

O Oooe o

a

O
O

[ B R |
O Oooo
O Oooo
O 0O oo

OoOooooodgaodg

OOo0oooooOoQgag

OoOo0ooooOoQgag

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O Oooo
O Oooo

OO0oooogadg

OO0Oooooogadg

JP

I [ |

OoOo0oooooOoQgadg

2004-500492

OoOo0oooooQgaog
Ooo0oooooogdg
OO0ooooogdg
I [ |
OooOoo=s O0o0gaodg

O 0Oooo

O 0Oooo

O o0ooao

i

2004.1.8

OO0ooooogdg

OO0ooooogag

Ooo0oooooOoogs

O

Ooo0oooooOoogs

10

20

30

40

50



e R ey [ s R s [y |

Ooooooo0oDooDooooo oo oDooooooooov

Ooooooogogogoooao
OO0 oDooogogooooao
Oooooocooooooao
Oo0oooooooooao
OoooooogooQooooao

OoooooooooDoooooooooogogoogoaoQg

e s e s e e e e s s [ A o
e e s ) e e s e e A e e s e A v
oo o0ooooooo0 oo oDooo o o0 oD oo oo oo oo ooo oo ooooofg
I s e e s e ey s R

OO0 o0ooDoooo0 oo ooooo0ooDoooogodg

O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo

[}

O oOooo

O

O

O Ooooo
O OooOooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo

O Oooo
OO oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0Ooo

[}

[ I |
O 0Oooo
O Oooo
OO oo
O 0O oo
O O0ooo
O Oooo
O Oooo
O Oooo
OO oo

)

O Oooo

O Oooo

O O o0
O 0o oOo o
O 0o oo
O Oooo
I Y [y
R [
O 0o oOo o
O O0oogoo
O Ooogoo
O O oo
o [
O 0o oOo o
O 0o oo
I [ [y

O Oood

O 0Oooo

O 0Oooo
O 0Oooo
O Oooo
O Oooo
OO oo
O 0Oooo
O Oooo
O Oooo
O
O

O Oooo

JP

O Oooo

O

O Oooo

2004-500492

gboogooboad

O 0Ooogo
O 0ooo
O Oooo
O Oooo
O Oooo
O Oooo

O 0ooo

O

2004.1.8

ugooad

I Y [
I ) [

O 0Oooo
O Oooo
O Oooo
O O o

(]

(]
O
O
O

10

20

30

40

50



(4) JP 2004-500492 A 2004.1.8

O Oooo
O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo
N i I |
O 0Ooo
O O0ooo
O O0ooo
O Oooo
O Oooo
OO oo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Ooo

O

O

O

O

O 0Oooo
O Oooo
O 0Oooo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0Ooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo

[ O I R |
OO oo
O 0Oooo
O 0Oooo
O Oooo

=]
O Oooo
OO oo

OooooooogogQgogooQg
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao

gboooboboboobdaonb
oooooobooooooao

oooobobooobooDbDao

ugboobooboooboobd

O Ooooo
O Oooo
OO oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0Ooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0Ooo
O 0Oooo

OOoo0ooooaog
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoog
O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOooo
O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
I [ Y

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

ugboobooouoboobobouoboooboooboobooboobooaod
oooooooooobo obobooooU0odo booooooobobDbOoboooo
obooooboooobooboob booboobooboooboooboobooao
oooooooboooobooooooooobooboocooooobobooOoonb
ooooboooboobobogobooboobogobobooboog
uobooboobooboboo obooboobooooghb
oooooooooooooooooboboobooogao
g

O Oooo
O Ooogoo
O 0O oo
O O0ooo
O O0ooo
O 0Oooo
O Oooo
O Ooogo
O O0ooo

ogagad
oo
oo
ogoaod

oooooooboboOoooogao
ooooooobboDoooogao
oooooooboooooogano
ooooooooboooooOogao

[ s e e e e e e e e e e s s [ [ |
e s e e e s e e e e e e A s s [ [ |
Iy e ) [ [y |
I s e e oy s [ s [ |

I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [

u

ogooao

goboooboooboobooboogoboobobooboboogobooboboobodnb
usbooboobobooboboobobooboobobooboboooboonnb

ooooooooooooooooooboboooooooobobobooooooooao

I e e s e e e s A Iy
I e e s e e e e e Y Iy



e R ey [ s R s [y |

OoooooooooDoooo0o oo oDoooo4o0ooDoooogoQgogoao
OOoooooooUooooooUooUoDoooDoDoooogooDoooggogoao

O oOooo
O Oooo
O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo
OO oo

O Ooooo
O Ooooo

O
O
O
O
O

O
O
O
O

Ooooocooooooooogooooao
O

[ i R
O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O

Oooooooooooooogoogoooao
O

Ooooooooooooogogogoooao
Ooooooooooooogogoooao
OO0 o0Dooo4dgUoooDooogogooao

goooano

O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao

O
O
O
O

O
O
O
O
O
O
O
O
O
O

O

O0Ooo0oooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo

e e e e s e R
O Ooooo

Ooo0oooOoooo0 oo ooooo0ooDoDoooooooooodg
OO0 oo0ooOooo o0 oo oooo0o o0 oD oDooo oo ooooog

O 0Oo0ooo
O 0Oooo
O 0Ooooo
O 0Ooo0ooOoao
O 0Ooo0ooao
O 0Oo0ooo
O 0Oooo
O 0Ooooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Oo0ooo
O 0Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Oooo
O 0Ooooo
O 0OoOooog
O 0Ooo0ooao
O 0Ooo0ooao
O 0Oo0ooo
O 0Ooooo
O 0OoOooog
O 0Ooo0ooao
O 0Ooo0ooao
O 0Oo0ooo
O 0Oooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Oo0ooo

O

O
O
O

O
O
O

O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

x O 0Oog
O oooo
Oooogo

oo oo

e e O
OO ooo
Ooooo
Ooooao
Ooooao
O oooao
OOoooo
Ooooao
Ooooao
Ooooao
Ooooao
OOoooo
Ooooo
Oooogoao
Ooooao
Oooogoao
Ooooo
Ooooo
Ooooao
Ooooao
Oooogoao

O
O
O
O
O
O
O
O
O
O
O
OJ

I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |

()

JP 2004-500492 A 2004.1.8

gobooooobdoobooboobooboadnb
ooooooobooboooooooooao
ooooboooboobobboobooboobooboao
oooooooooooooao

O
O
O

O

O

O

O

O Oooo

O Oooo

O Oood

O Oooo
O 0Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

O
O
O
O
[
O
O
O
O
(]
O
O
O
O
O

O O
O O
O O
O O
O O
O O
O
O
O
OJ
O
O
O
O
O

O

O OoogogooQg
OO ogogog

oooooooboobooogooao
oooooooboooooogano

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooogo
O 0ooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

O Oooo
O 0OoOooo

10

20

30

40

50



Ooooooooooooooooooodg

Oooooooo0oooooogogooao

OooooooooooooogoQgooe
OooDooooooooooogoQgoe

e T e T e T e T e T e T e T e B |

O 0Oooo
O 0Oooo

(6) JP 2004-500492 A 2004.1.8

ugbooboobouobooouobooboboobooobooobooboobooboadnn

O oOooo
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oooo0oooOgooQgaQg
OoooooogogooQg

OO0 oooooooooogogoodg
Iy [y

Oooooooooooooogoogdg
OooooooooooooogoQgdg

Oo0ooooooggogog

(]

OO0 ooooogogooooogodg
O

Ooooooooooooood
Ooooooogogooooood
OoDoDoDooogogooooood
Ooooooooooooood
Oooooocooooooood
Ooooooooooooood
Oooooooogooooood
OoDoDoDooogogooooood
OOoo0ooooooooooood
OO0 ooooo4dgooooodg
Oooooooooooood
OOo0oooooooooooodg
OOo0ooooooooooog
Oo0ooooogogoooood
OO0 ooooo4Qgoooood
Oooooooooooood
OOo0oooooooooooodg
OOo0ooooooooooodg
Oo0ooooogogooooodg
OO0 ooooo4Qgooooodg
Oooooooooooood
OOo0oooooooooooodg
OOo0oooooooooooodg
OOo0ooooooooooodg
OO0 ooooo4goooood
Oooooooooooboood
OOoooooooooooodg
OOo0oooooooooooodg
OOo0ooooooooooodg
O

Oo0OO0Ooaoao
OooOoooo®®
Oooooo®®

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
OoooooQgoOos
OoooooQgogs
OooooogQgog®
OOoooooggaogh®
OOoooooggogh®
OooooooQgogO
OoooooooQgogOo
OooooooogogOd
OooooogogQd
OoooooogogoQg
OoooooooQgO
OoooooooQgoQgO
OooooooogogO
Oooooogogd
OooooogogQg
Oooo0ooooogoogoO
OooooooogoQgO
Oooooooogogo
OoooooogogOd
OooooogogQd
OoOooOoooood
Oooooood
Oooooood
Oooooood
OOo0ooooogod

OOo0ooDooo4o0oooooo0o oD oo oooooUoooDoDoDoogogoooooaog
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OO0 oDoDooog4doooooggoos
O oo oooooooooooooogo
Ooo0oooooooooooooogo

O
O
O
O
O
O
O
O

WN

ooooooo”"oo0ooo0”0o00D0D000000O0D0O0DOD0DOOOOOOOD" 00
"DoDoO0oo0D0DO0O00DD0O0OD0DO0O,00,,000000000"0000" 0O
oopooooDooooooo”oooo®O0oOooDOoO0O0OD,O00,00000000
0oo0oao



Ooooo® oogoogogoao

OoOoood
OoOooo®

OoOoooooo0oooooo o0 oo oooo oD oo oooo0oooDoDooogoOgoQ
s e e e e ey s [ s

OoooooogoQgogooQg

OOoooooodg
OO0 ooooodg
Oooooood

I [ o
[ o
OO0 o0ood

e e s ey s e e s ey e s s I

Oo0o0oooogog4UoooDoDooo4Qgooooao
Ooooooooooooooogoooooao
OoooooooooDoooooooooao

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo

OO0 0o oDooogoooooogoe

oo o0ooooo0ooooooogo

OO0 o0ooOoooOo0 o oo ooo o0 oo ooo oo ooooog

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo

Oooooooooooooood

I I o
I Y
I I

O OooOooo

O

O Ooo0ooooao
O 0Ooo0ooooao
O 0O0Oooooao

O Ooo0ooooao
O 0Ooo0ooooao
O 0O0Oooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooo
O Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao

I o

O O

OOoo0ooogoghb
OOooooogoghb
oOooooooooo@

O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooooo
O Ooooo

O O

O

a JP

O
O
O
O
O
o

O O
Oooooogo.e Oood
OooOoooog.e oodg
OoooooOoogaoQg

O 0o

O Od
0O O o0ooodg
Y [

R Y

R Y o

O o oo
[
Y I |

Ooo® Ooogo o
oo ooo® oo
oo ooo® oo

I Y o

OOoDooooogooooodg
Y

Oo0oDooooogogooooos
OO0 oDooooogogooooos
oo oooooo0ooQgoooo

[y
I [ o

O
O

O
O

=]
=]
o
OO0 oooooogogos

OOo0oooooogogood
Oo0oooooogogog?Q
OO0 ooooooggog?Q
OO0 ooooooooQ
Oooooooooaos
Oo0ooooooooao-
OO0 o0ooooogoogoao-
OO0 o0oo0oooogoao-

Oooo0Oogogoo
OO0 ooooaogh?o

O
O
O

I Y [

O 0o o0oo

O 0o oo

O Ooogo
O Ooooo
O Ooogooo
Oo0ooOooao
Oo0ooOooao
O Ooo0ooo
OO o0ood
O Ooooo
OO o0gogog
[ [ o
O OooOooo
O Ooooo
O Ooooo
OO oOgoo
Oo0ooOooao
Oo0ooOooao
O Ooooo
O Ooooo
O Ooogoo
Oo0ooOooao

O
O
O
O
O
O

O Oooo
O Oooo
O Oooo
O 0oo o
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo

O Ooogoo

goobooboobooboooaoado
oooooobooooooooooao
goooboobooboogobooboonn

O0Oo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao

[ Ry |

O 0Ooo0ooooao
O 0Ooo0ooooao
O Ooo0oooao
O 0OoO0Oo0oogoog
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O 0Ooo0oooao

m]
O oOooo
O 0Ooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

2004-500492

0O o
O O

O oOoooooooooogoaod

O oo ooooooooogooo
O OooOoo0ooo

O Ooooos
O Oooooo

OO0 ooo0oooOooo®

O oo oDoOogooooooogo@
0O Ooo
O oo

a
1 s o

O0Ooooos

O

O 0Ooogo
O 0ooo
O Oooo
O Oooo
O Oooo
O Oooo

O0OoOoooog
O0Oo0oo0oo0oao
O0Ooo0oo0ooo
O0Ooo0oooo
O0Ooo0oooao
O 0OoO0oooao

OO0oooos

O 0ooo

O0Oo0oo0oo0oao

2004.1.8

I I R |
[ I R |
[ R |
O 0Oooo

O 0o oo OooDooo2 Oogooos
O 0o oo

O 0o oo
I Y [

O 0Oooo

O0Ooo0oo0ooao

Oo0ooOoooao

Ooo0ooOgooo

O Oooo

O0Ooo0oooo

O

I Y [ B
OO oOgos

Oo0OoOgoaoo

O Oooo

OOoo0oooo

I [

O

O Oooo

O 0OoO0oooao

10

20

30

40

50



e R ey [ s R s [y |
e e ey e e
[ e ey e ey e e e e s [ [ B
e e e e st e e s e e e e e s e Y B |
Oooooocoo0o0 oo oooo0o oo oDooo oo oo oDoooo0o oo oDo o0 oo oDoooooooooo
e ey e e ey A e e [ A B

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo

Ooooooogd
OOoooooogd
OOooooogd
OoOoo0oo0oooogod
Oooooooogod
Oooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooo0ooooogod
Oooooooogd
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooo0oooogod
Oooooooogd
Ooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0ooooogod
Oooooooogdg
Ooooooogd
OOoooooogd
OOooooogd
OoOoo0oooood
Ooo0oooogod
Oooooooogdg
Ooooooogd
OOoooooogd

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoooooooQogooooao
OoooooogogQogooooaog
OO0 ooDoogog4Qgooooaog
OOo0oooooooooooao
Ooooooooooooaoo
Oooooooogooooaoo
OoooooogogQgooooao
OO0 ooDoogog4Qgooooaog
OOo0oo0ooooooOoooooao
Ooooooooooooaoo
OoooooooQogooooao
OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOoooooab-o
Ooooooooooooao
Oooooooogooooaoo
OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OO0 o0oDooogog4Qgooooao
OOoo0oooooOoooooao
Oooooooogooooaoo
OoooooooQogooooao
OoooDooogog4Qgooooaog
OO0 o0oDooogog4Qgooooao
OOo0oo0oooooooooao
OoooooooOoooooaoo
OoooooooQogooooao
OoooooogQgooooaog
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOogooooaoo
Ooooooooooooaoo
OoooooooQogooooaoo
OooooooQgooooao

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
OO oOgod

O O oOQgod

I I [

Oo0ooOood

O Ooooo
O Ooooo

O 0O oo

O O0ooo

O O0ooo

O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo

O 0Oooo

O Oooo

O Ooogo

O O0ooo

O O0ooo

O Oooo

O
O
O
O

O Oooo

O Ooogo

(8)

O 0ooo

O O0ooo

O 0Ooo0oooao
O Ooo0oooo
O OoOgo®
O o
Oo0ooOoov
Oo0oogoov

O O0ooo

O Oooo

O
OJ
O
O

O Oooo

|

O o0ood

O O0ooo

O Oooo

JP

O Ooo0oooao
O Ooo0oooao

O Oooo

O Oooo

2004-500492

goodagoad

O 0OoooOoao
Oo0oooOoao
O 0OoooOoo
O Ooooo
O OoooOoao
O 0OoooOoao
Oo0oooOoao
O 0Ooo0ooOoo
O 0Ooooo
O OoooOoo
O 0OoooOoao

O 0O oo
O O0ooo
O O0ooo
O Oooo
O Oooo
O O oo

O

O O0ooo

2004.1.8

ugoaod

O O0ooo

O 0Oooo

O Oooo

OO0 oooooogogogogoao

O Ooogo

10

20

30

40

50



(9) JP 2004-500492 A 2004.1.8
00000000000, ,,00000000000000000000000O000
0000000000000 0000D00000D00000D0000000000000
0000000000000 D0000O0O000O0O0O0O00OO0O0O0O0DOoOoO0ONOoooOooan
0000000000000 0000D00000D000000000000000000
0000000000000 000C0OO00D00O0 00 000000000000 O00O0
00000000 0000 000000 000 0000 000000000000
00000 00 000000000 00 00000000 0000 000000
000 0000 0000000000000 0000000000000000000
000000000
0Oo0oo0o00o
0000000000000 D0000O0O000O0O0O0O00OO0O0O0O0DOoOoO0ONOoooOooan
0000000000000 0000D00000D000000000000000000
0000000000000 O000O0OO0O00D0OOO0O00D0OOODO0DOoOODO0OoooOooan
000000000 0000000000000 00000000000000000
000000000000
oooooo
0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
0000000000000 0000D00000D00000D0000000000000
0000000000000 D0000O0O000O0O0O0O00OO0O0O0O0DOoOoO0ONOoooOooan
0000000000000 0000D00000D000000000000000000
0000000000000 O000O0OO0O00D0OOO0O00D0OOODO0DOoOODO0OoooOooan
0000000000000 00000000000 0000000000 000 O
00000 000 00000 OO0 0000000000000 00 000000
D00 0000000000 00000 00000 00000000000 000
000 000000000000 000000000 0 000000000000
0000000000 000 000000000000 000 0000000 OO0
0 00000 00000 00000000000 0000000000000000
0000000000000 0000D00000D000000000000000000
0000000000000 O000O0OO0O00D0OOO0O00D0OOODO0DOoOODO0OoooOooan
0000000000000 D0000O0O0O00OO0O0O0O0DO0OOODO0O0DOoODO0OoOOooan
0000000000000 D0000D00000D000000000000000000
oooooo
0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
0000000000000 0000D00000D00000D0000000000000
OD0O0O00D0 0000000000000 00O0D0000O0O000OO0O0Ooooooan
0000000000000 0000D00000D000000000000000000
0000000000000 O000O0OO0O00D0OOO0O00D0OOODO0DOoOODO0OoooOooan
0000000000000 D0000O0O0O00OO0O0O0O0DO0OOODO0O0DOoODO0OoOOooan
000000000000
oooooo
0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
0000000000000 0000D00000D00000D0000000000000
0000000000000 D0000O0O000O0O0O0O00OO0O0O0O0DOoOoO0ONOoooOooan
0000000000000 0000D0000000 000000000000 000
0000000000000 O000O0OO0O00D0OOO0O00D0OOODO0DOoOODO0OoooOooan
0000000000000 D0000O0O0O00OO0O0O0O0DO0OOODO0O0DOoODO0OoOOooan
0000000000000 D0000D00000D000000000000000000
0000000000000 O000C0OO0O000OOO0O0O0DOoOOo0Oooao
Ooo0o0oo
0000000000000 0000D00000D00000D0000000000000

10

20

30

40

50



e R ey [ s R s [y |

OoOoo0ooood
OO0Oo0ooood
OO0Oo0oo0ooogod
I A
OOoo0oood
OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod

e e e e e e s e I A
e e e e e s e I A
e s e e s e e e s s e A
Ooooooooo0oooooo o0 oo ooooooDoDooooDooDoDooooooooofdg
Ooo0ooooooo0oooooo o0 oo ooDoo0o oo oDoDooooDooDoDoDoooooooodg

Ooooooooogoogoao
Oooooooogogoao
OOoDooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Oooooooogogogoo
Oooooooogogoao
OoDooooogogogao
OooooooooogooOoo
Ooooooooogoogoao
Oooooooogogogoo
Oooooooogogoao
Oooooooogogoao
OooooooooogooOoao
Ooooooooogogogoao
Ooooooooogogogoao
Oooooooogoogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Oooooooogogogogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogoao
OO0 ooooogogogao
Ooooooooogoogoao
Ooooooooogoogogoo
Ooooooooogoogoo
Oooooooogogoao
Ooooooogogogao

O 0o oo

O

OOoo0ooooao

0
0

O

O

O

oogd
ooooooo0O oDoobobooocouooooooboobooobooooooooao

od
ood

ooogao
ooogao

(10) JP 2004-500492 A 2004.1.8

gobooooobdoobooboobooboadnb
ooooooooboboboooooooooao
goooooob oobooobooo booaob
oooooooooboooooooooooao
gooboooboooboooobogobooobonb
gobooobooobooboooboooboooboaodab
oooooooooboooooooooooao

ooooooooboboboooooooooao
oooooooooboboooooooooao

goooobooobob bbooobooboobooboogobooobooboo

gbooobooboobooooobooboobooboooouoboobooboao

goooooboooobooooooooboboobooooooobobobooodnd
ooooooobooooogogoooooboboboU0o0 oooooo o oo

uboobooouoboobooboobooooobooboobooboaado

I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [

OooooogoQgoao
OooooogQgoao
OO0 ooooggogao
Oooo0oooQgoao
OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooooooogoao
OooooooQgoao
OoooooogoQgoao
OooooogogQgoao

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |

O
g
u

O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo

oooooooooan

ooooooooboboboooooooooao
oooooooooboboooooooooao
oooooooooboooooooooooao
OO

oooooooooboooooooooooao

gobooobooobooboobogoboobonb
uobooobod ooooboobooooobad

O
g
0
g
t

O Ooo0oo0oao
O Ooo0ooao
O Ooo0ooo
O OoOooog
O O oOgoo
O O0Oo0ooOoao
O Ooo0ooo
O Ooooog
O OooOooaog
O OoOgooao

O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

10

20

30

40

50



OOoo0oood
I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo

OoooooogoQgogooQg
O

OoooooogQgogoQg
OOo0oooooggogog
OoooooooOoogoo

O
O

OoOoo0oooogod
OOo0o0oooogod
O 0Ooo0ooOoao
O Oooo
O Oooo
OO oo
O 0ooo
O Oooo
O Oooo

oooooao
oooooao

Ooooooogogogoooao

O oOoood
O 0Oooos

I
OooooooogogoQg

oagaod
oo
oo

oodd
oogd
ood

O 0ooo
O 0Oooo

ogaod
ooaod

oogd
ood

Ooo0ooooooo0ooDoooo o0 oo oDoooo0ooDoooogogoooao

OoooooogogaoQg
Oooooogogaog
OO0 oooogogdg

O 0Oooo
O Oooo

(11)

O
O
O
O
O

O Oooo
O
O
O
O
O
O
O
O
O
O

ooooooooDooano
ooooooooooan

od
ood
od

ooogao
oooooao
oooogao

|

oogdd
oood
ooad

|

od
ood

ooooao
ooogao

|

oogd
ood

O

#1

JP 2004-500492 A 2004.1.8

ooogaod
ooogao
oooao

|

oooooao
oooogooao
oooooao

oogao
ooogoao
ooogao

O
O
|

oooooooboooooogao

oooooooboboOoooogao

gbooooooobooboobooboad
oooooooobooooooao
gboooboooogobooboboDbDao

oooooooobooboobooogoooao
ooooooooocoooooooao

goooobooogoboooboobooboboob Dobooobobodg
gboboobobooooboooobooboooooboobooboooboaadco
oooooooooooooooooobDobooocooooobooboboDobooOobond

o
oo
oo

ooogaod
ooogao
oooao

|

oooooooooaon
oooooooooaon
oooooooooaon

O O

ood
oo

oooao
ooogao

|

oodg 000000
O

O

AT A b

oy kha— LAl

BFE . eF ik

Gz =F -l
o3 RRiE B
(ppm/43)

010.9_ 5 y 5 -
VAFAEFT S hA Y

09:1

0.04

FohZrapml

0.5

WEMFET 1 74
e

L e T e T e T e T e T e T e T e T e B e T e N |

0.6

g
ul

oooooooooobooooooooobooboooooooobobooboboooooooao
ooooooooooooooooooboboooooooobobobooooooooao

10

20

30

40

50



00O

OoooooooooooooooDooooogooooao

L T T e T e T e T s T e T e T s T e T e T s T e |

[

Oo0oooogoQgdg

Iy |
Iy |
O O0ooo
O O0ooo
O 0Oooo

OO0 oo oDooogogogooo
OO0 0o oDooogogooao

O 0Ooo0oo0oooao
O 0Ooo0ooooao
O Ooo0ooooao
O 0Ooo0ooooao
O 0O0Oooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
I [y |
I [ |
[ Y |
OO ogogog
Y Y |
I [ |
I [ |
O 0OoogogooQg

gooagd
ugoaod
gooao

Oooooooogod

O

Ooooooooogoogoao

O
oad

OOooDooooo0ooDoooooDooDoDooooooooodg

OooooooooooogooOodd
OoOoooooooooogood

goooano
ooooo ocoooooaob
goooboobooobooan

oono
uon
g 0O

g

O 0ooo
O 0Oooo
O Oooo
O Oooo

®2

(12)

uboboboobooboobooobdd
oooooooboooooogao

gobooobooobooooobaooan

ooooooooboooogooao

O
O

O
O

O Oooo
O 0Oooo
O OooOooo

g g
u u
O O
g O
O O
g

O o0OooQgoooo

0
4
O
g
O
0

JP 2004-500492 A 2004.1.8

uboboobodg oboobodghb

gooboooboooooooooaoado

oooooooboooooogano

oooooooobo oooooao

oooooooobooooooao
oooooooobooooogoao

obooobooboboobobad

oooooooobooooooao
Oooooooobooooogoo

oobod,0o0bo0oboboobognnb
goboooobdoobo 0o ooaob
ooooooooboooogogoao
obooobooboboobobad
U0 ODoooooooooooboao

goooooo0 ooboooboogb bo
gobooob obobooboooboobobooobooboob bDoobooooba

oooooooobooooooooooooboobooooooono oooooboao
toooooooobooo0 ocoooooooobooboOoOobooooooobooboDbao

25 A I
2 ha— LA

A =2 VG
v hA ok

RELHRE By
M # o kD
cfu/ml D xFE)

oY B A4 AR
BT A%
BERhgEO =R

Cly,— 5, 5—U A
FAEHY b

09:1

3.9

98

Fvhzan)™

3.0

6

KRBT MY
v LK

0.4

<0.7

O 0Ooo0ooOoo

O 0Ooooo
[ |
O d
O d
[ |

OoOoooogoood
[
[
|
|
|
[

Ooo0oooogQgg
OooooogoQgdg

O
O

ooooooobooooooouooooooobooocoooooooao
goooboob oDobooboo4ob bobobooboboobooboo
uoboobooboobooboobooboooboooboodnb

ubooboobobouobdobobouobooboooobooboboad

10

20

30

40

50



OO0 ooooooQgogooQg
OO0 oooooogogogogooQg

O OoOgoo
Y o
Oo0ooOood

T T e T e T e T e T e T s T e B e B

Ooooooooogoogoo
Oooooooogogogogoao
Oooooooogogoao
OO0 oooooogogogao

O0Ooo0oo0oo0oao
OOoo0oooao

L e T e T e T e T e T e T e T e T e B e T e N |

g
ul

oagaod
oo
oo
ogoaod

O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooOoao

ood

oo
oagaod

OooooooooogogoQg

gbobooboobobogoboonb

(13)

oooooooboboooogoooao
ooooooooboobooooogoo
ooooooooobooooooooao
oooooooao

O
O
O

oooooooooboooooooao

O
O
O

uboboobooobooboobogobad
oooooooao

#3

JP

O
O
O
O
O
O
O

O
O
O
O
O
O
O

254 A

2y ba— Kl

BR eX AR

#E e Al
REEE
(ppm.” %)

Brolg_ 5 y 5 '—\.‘)‘

= AV N G

A FIV 09:1

1.9

NaOBr

>3.1

O 0Oooo
O 0Oooo

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
OO ogogog
I [

O 0Ooogoo
I [
O O0Oogoaog
Y Y
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoog
O Ooogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogooo
OO oQgod
O O oQgogo
I Y [ o

4

O
O
O
O
O
O
O

O 0Ooo0ooo
O 0OooOgooo
O Ooogoo
O Ooogogo
O 0Ooo0ooo

O
O

O
O
O

EREm LB
mFDE A7

tEgErR) _E AR HRIA)

VAR O
TEVERR
(ppm)

1% 4 /) HE 53
Bl

R (TIRT7TIV) —
xRr7uak KY» (PAE) @

100

HC R 7 B 58

T =F MRV T 7Y AT T FA-PAM)

50

A

B FA B (C—8BE) °

100

HrBE 1] _LBLA|

A FF M PAM (C-PAM) ¢

4

FA XK

FAFALT v B (AKD) 7

10

2004-500492

O

2004.1.8

O
O
O
O

O
O
O
O

oooaod

ooogaod
ooogao
ooogao
ooogao

oooooooooobooooooooobooboooooooobobooboboooooooao
ooooooooboooboooogooooobobooooooooboobooooooooooao

10

20

30

40



(14) JP 2004-500492 A 2004.1.8

goooooon0 ooooooooobooooooouoooboooooooodooaooan
Ooo0O0ooo0ooOoooooooooaodan

O DD ODDO0OODO0O0DO0DO0O0DO0OOO0OODDODOODODODODOODDODODOODOODOO
oooooooooo0oob0 ocooooooootoootooooobooooooooooaoao
o000 ooooogogooof0 ocooooooooooooooooooogogogooo
goooooooooooooococoooooooao

U DoDOoDoDOoODO0OO0DO0O0O0OO0D0O0OO0D0OO0ODO0ODODOO0ODOO0ODOOODOO0OOODOOOOO0OODOOn
goooooooooooooooooogooooooooooooobooooooooao
gooooo ocooooQo 0o oooooooob oooooooooobooooooao
oo0d0oooo0oooo0oooooooo0oboooooooooooaoOoanan

O DD ODDO0OODO0O0DO0DO0O0DO0OOO0OODDODOODODODODOODDODODOODOODOO
ooo0ooo0 OooooooooooboooooOoooootooooooooooooooOo oo
Oooooooo0 ooooooooobooooboooogoooooooooooooaooao
OooooooooooOoaoaooan

U DoDOoDoDOoODO0OO0DO0O0O0OO0D0O0OO0D0OO0ODO0ODODOO0ODOO0ODOOODOO0OOODOOOOO0OODOOn
oooooooooooooo0oo0oo0 ODoOoOooODoOooooooooooooooboooaoaooao
Ooooooooooooodoodaooan

Ooo0Ooooaod
gooooooooooooooooooooooooooooooooooooonodo
gooooooooooooo0ooooobooooootooooobooooboobooboooooonooao
goooooooooooooooooogoooouooooooooobooooogooOgoo
goooooooooo0 ODooooboboooooocoooooooooooooaooanooan
gooooooooooooo0ooooobooooobob0oo0 oo obooooOooooOooaoodd
OO00 O0O000000 OO0 OOooO0oo000 0000000000000 OO0 0000
O oooooooQoo0 ODobooooooooooooootOotOoOoDoOoDbODboobooOooboobooooooooo
godooooooooooo0obooo0obooooootoooooooboooboooooonooan
gooooooooooooooooooooooooooooooooooooonodo
oooooooooooob0ob0 Oooooob0 Oooobooo0 Doooooooboo ooo
Ooooooooooooooooooooooooao

Ooo0ooooao

: #5

[

[ ARZA A VAN =7 Vg FXF o (NaFy) BEERE

[ aybha—AE (e F (ppm,~43)

[ M |PAE | A-PAM | C-¥y | C-PAM | AKD

[ 1 Clyg—5, 5— 09:1 [0.020 | 0.001 | 0.003 | 0.001 |0.001

L AFN

[ | edor bg

L | ForbhZzar™ 2:1 0.026 | 0.000 | 0.006 | 0.006 |0.005

E NaOCl - 0.034 | 0.003 | 0.011 | 0.089 |0.005

[ | Fv T ™S 2:1 0.063 | 0.020 | 0.010 | 0.021 |0.009

[ | NaOBr — 0.103 | 0.029 | 0.010 | 0.025 [ 0.003

[

O

N DD ODDO0ODO0O0DO0O0OO0DO0OODOOODDODODDODODOODOODODOODOODOOD
O

N DD ODDOoOODO0O0DO0DO0O0DO0OOO0OODODODOODODOODODOODODOODODOOODOODOO
goooooooooooooooooouoooto oo ooooooobooooooooo

[}

s p00ygypp0O0O0OO0OO0oO0oOoOoooobOOOO0OO0OoOooOobobOObObOOoOoOooooao

10

20

30

40

50



L T e T e T e T e T s T e T e B e T e T e T s T e B e B |

Ooooooooooooooodg

[m]

Oo0oooooogoodg

(15)

JP 2004-500492

O Ooogogoo
OO oQgogooo
I [

O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
I [ Y

g0 ooocoooootoooboobooo0 ODooooooooooodo
Ooo00ooao
000
goooooooooooobooobooooooobooooooooao
goooooooooooooooooogogooouoooooooaoaooao
goooooooooboooooococooooooooooooao0aooan
Ooo00o0ooao
Oooo0oooooooooooooooooooooooooooboaoaoooao
goooooooooboooooooooooooooooooaoOaooao
goooooooooooobooobooooooboo ooooo oo
I I T I I I I B R O A R U R e W O
goooooooooooobooobooooooobooooooooao
goooooooooooooooooogogooouoooooooaoaooao
Ooo0ooooao
Ooo00o0ooao
O0O0000o0o00ao0a0oa0no
#6
ARG A A rufy|BE e REYEEE | A&
a2 ba—AH | ftE | @G0 FFO | (105008 | BREEEE(R:
hA bt | B4 cfu/ml | 4 cfw/ml DXt | 2ppm DR 5 A
D) ) Ly bha—
AED 175%0
DO efu/ml
D)
Clyy— 5, 5— | 09:1 3.96 0.132 0.0132
VA FI
BEX A
Ao hra)r™ 2:1 3.75 0.125 0.0125
NaOQCI* — 0.42 0.014 0.0014
goooboooooobooooooooooooooooooooaodao
Ooo00ooao
000
goooooooooooobooobooooooobooooooooao
goooooooooooooooooogogooouoooooooaoaooao
goooooooooboooooococooooooooooooao0aooan
gooooooooooooboooboooooooooooooooao
Oooo0oooooooooooooooooooooooooooboaoaoooao
gooooooooooooooooon
Ooo00ooao
Ooooo0oooOooo0oo0ao0oanoan

O

2004.1.8

O 0OoQgoogooo
O 0Ooogogoo

O 0Ooogogoo
Ooo0oo0oogono

10

20

30

40



T e T e T e T e T e T e T e T e T e D e R

oo F

oo ooooogov

OooOoo0oood

(16)

JP 2004-500492 A 2004.1.8

L T e T e T e T e T e T e B e T e T e T e T e T e B e T e B |

x®7
25 A A = FHF L MREFERICHTD
avha—NVE (e s BESREEE DR
A b (1 ppm ¥ 1 OB cfuw/ml DRFER)
PAE | A-PAM | C-#&%) | C-PAM | AKD
Cles— 5, 5— 09:1 0.67 13.2 4.4 13.2 13.2
VAFN
= e
Foohrzuai™ 2:1 0.48 | >12.5 2.1 2.1 2.5
NaOCl - 0.04 0.5 0.1 0.04 0.3
00000
O0000D000O0DO0O0O0DO0DO0O0ODODO0ODODOODODOODODOOOoOoOooaOo
., 0000000000000 00C00000DO0O00DO0O00D0O0O00DODOOan
0000000000000 DO0OO0OO0D0DO
OooO0Q
0o0oo
0000000000000 D0D00O0DO0DO0O0ODODO0ODODO0OODODOODOoOoOoOooaOn
OpoDo0O0O00O0O0O0DO0OoOOoOoao
00000
Ooo0O0OoO0oO0O0OOoDO0
# 8
AT A b ~uaitont REYE | REYOREE | ABEINE
avbha—H | EF A (B0 BF D |1 SR VO | BB EE
B cfuml | 4 efu/ml D%t | BE(R: 2ppm
D) #) DAT A A
a2y ba—
NED (14554
URNORE -
cfum @ %t
¥
Clye— 5, 5— 1:1 3.96 0.132 0.0132
VA FN
X hA ¥
Ao v o™ 2:1 3.12 0.104 0.0104
NaOBr* - 0.07 0.002 0.0002
O0000D0000D0D0O00ODO0OC0OD0O0OO0ODODOODODOODOOODOoOOoOQooaOo
ODo00Q
ooOo
0000000000000 DO0O0O0DODO00ODODO0ODODOODODOOoDoDOoOOoOOoaOo
0000000000000 D0O000D00O00DODO0OO0DODO0OO0NDOOOoDOoOOoOoaOn
OoDO0O0O0O0O0O0OoOoOoOoOoaOo
Ooo00Qg
0O0DO0O000O0O00D0O00

10

20

30

40

50



(17) JP 2004-500492 A 2004.1.8

*9

A FA N =Y 1 FHE s MREEIIT S
avip—/LE | eH b BREREEE DR
i (1 ppm ¥ Y OB cfu/ml D)
PAE | A-PAM | C-##¥ | C-PAM | AKD

Clyy—5, 5— 09:1 0.67 | 13.2 4.4 13.2 [13.2
VAFI
EX A

HvhbZan™ 2:1 0.17 0.52 1.0 0.49 1.2

T e T e T e T e T e T e T e T e T e D e R

NaOBr - 0.002 | 0.007 0.02 0.008 | 0.07

oo U
OO
O o

Oo0ooooooooooooogoQgog®
OOo0oooooooooooogQgog?®
OOo0ooooooooooooggog?™®

O 0Oooo
OJ
O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O

O0Oo0oo0oo0oao

O

[ |
O d
O d
[ |
[ |
O
o
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O
O

OO0 o0DoDooog4dooooDooogoggoooao

OOoooooooogooao

Oooooooogoogoooo
O0Ooo0oooo
OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
o0 OoOoo
O0Ooo0oooao
O 0Oo0oooao
OO0Oo0Oo0ooo
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0Oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao
O0Oo0Oooao
O0Ooo0oo0ooao
O Ooooo
O Ooooo
O Ooooo
OO oOgoao
O Ooo0ooo
O 0Ooo0ooo
O Ooooo
O OooOooo
O OoOgoo
O Ooo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoe O



(18)

JP 2004-500492 A 2004.1.8

E #10

E 25 A & raFUR [ REDE | REDEE [ EE R
ayhru—AH | EFr b (180 439 | BE(1 4N 0 | EDEEEE R

: e D MW Ao W 4| 20pm R T A
: cfuml @ |cfwml O%f | b= b —

: X&) ) AED (1 4%

: ORI
: cfu/ml Oxtik)
L Cs P AFL 0.5:1 4.13 0.023 0.0046
Lles#vhr®

E Fohzal™ 2:1 397 0.021 0.0042

. | CloasBross ;1 3.61 0.020 0.0040

: U AFN

: EX A0

: o h T s ™ 2:1 1.50 0.008 0.0017

[
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gooooooooooooooobooooooooooooooooaoao
Oo0oo0o0ooooooooooo0Oao0oao

""" poDpoDDoD,,,,00,,,,0000000000000000000
goooooooooootoooobooooooobooooooooooaoao
Oooooooooooooooooooooooooooooooao0Oaonooao
gooooooo0 oooooooboboooooooouoooooooao
Ooo0Ooooaod
gooooooooooooooooooooooooooooooao0anooan
gooooooooooooooobooooooooooooooooaoao
Oooooooooooooooooooogogoooooooooooaoaooao
goooooooooo,gpgp bbb oboobooo
goooooooooootoooobooooooobooooooooooaoao
0000y g0 00y p oo 0000000000000 00O0DOODOO0
Oooogooao

Oo0o0oooooooooonoano

: #11

[

S EE =T A S MAKRERIZAHT S

[ | hE—AE (EF RS BEREEE DR

[ e (1 ppm ¥ ¥ OF> cfu/ml DR

[ PAE | A-PAM | C-#¥2 | C-PAM | AKD

[ | Cls P AF 05:1 [0.18 >4.6 0.77 0.77 | 0.92

[ | A N G

[ | Fvbiair™ 2:1 0.16 <4.2 0.7 0.7 0.84

[ | Cly7sBross 1:1 0.063 | 0.20 0.4 0.19 | 0.44

[ | YAFI

[ | AVl

[ | s ™ 2:1 0.026 | 0.085 | 0.17 0.08 | 0.19

[

O

Ooo0Ooooaod

O O

]

O
O
(]
O
O
O

O 0Ooooo
O 0OooOooog
O 0Ooo0ooo
O 0Oo0ooo
O 0Ooooo
O Ooooo

O

10

20

30

40

50



O
O
O

[
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0ooOoo0oao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O 0Ooo0oooao
O O0Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O 0Ooo0oooOoaoo
O 0Oo0oooao
O 0Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooOoao
O 0Ooo0oooao

Oooooo®@

OooooogoQgo®
Oo0ooogoQgo®

OoOoooogo9

Ooo0oOQoooo®

Ooo0ooOoooo®

O a

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

(19)

JP

O Ooo0oooao
O O0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O O0Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0oo0oao

2004-500492

O O
O O
O O
O O
O O
O O

O
O

O
O
O
O
O

2004.1.8

[ I |
[ I R |
[ I A |

O

O
O
O

O

O

10



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

=
-_
o
=
=
=
=

ugbooobooodoboado

(20)

{12) INTERNATIONAL APPLICATION PUELISHFD UKDER THE PATENT COOPERATION TREATY (PCT)

(19} WorkE Lntellectual Property Organization
International Bureau

(43) Internationsl Pahlication Date

2 Angust 2001 (02.08.2001) PCT

(ST 1 G

{107 Inrernaticnal Publication Numhber

WO 01/55036 A2

(S1) Infcrnational Patent € lassiflcation™ CIF 1K)

(21} Tnternational Application ¥umber:  PCTAUSRLOZOTY

22) Inigrontonal Filing Bate: 30 Jauoy 2000 {30.01.20007
(25) Filing Lanpuape: Lnglish
{261 Publication Language: Eaglish

301 Prigrity Data:
/1 K056 30 Jamary 2000 (3101300 US

{71} Applicant {fir ail desigreted Sates except USH LONZA
INC. [USAUS): 17-17 Route 28, Fair Lawn. NJ 07410
sy

e (72) Imventors; aad

(75} InventorstApplicants (for 1S anly: SWEENY, Philip.
Gerdon [USAUS]: 32 Hillsde Reedd, Hackettstown. k)
TR (1US). LEMKE, Daniel. Waync [GS/US]: 36
[eieer Lanc, Jersey Shore, BA 17740 {US), LUDENSKY,
Micbael, Leonid [USAIS]: 10 Lake Shore Drive South,
Randlph, NT D7869 (US)

A2

(14) Agents: FODARG, John, C. exal.: Dashy & Durby B
BOS Thind Avenue, Mew Yark, XY 10022-7517 (U$),

1) Pesignated States fnationali: AE, AT, AL, AM, AT, AUL

AZ.BA,BE. BG. B B G CNLCR. U CZ,
L IR, UL DL IL,
TN 15, PP KE. KL K KR, K7, LU LR, LR, LU,
Ly, MA, ML W ME, MN MW MK MZ,NO. N7 L,
PT. RO, RUL 5D, SE 8G. S SK.SL.TL TM. TR TT. TZ.
UA, UG, US, UZ, YN, YU ¥A, 2W.

(84) Designatet States (regionalis ARIPO paert (GH, GM,
KF, L5, MW, MZ. 5D, 8L, SZ. TZ, UG. ZW}. Lurasian
palent {AM. A7 BY. KG. K2 M0 RUTI TM), Eurpean
patzni (AT, BE. CH, CY, DE, DK, E%, FI R, GE, GR, IE,
T, LU. MC. NL. PT. 8E. TR). OAPI paent (RF. B, CF,
CG, CL M, GALGN, GW, ML MR, NE_SN, TTx TG}

Fublished:
withow innernorionat search vepurt and w e epublished
lipen wecsipt of thal repors

Tor twomletter codex and nther abhreviations, refer o the "(haid-
ance Nates on (ades ard Ahreviohoms appearing af the beyhz-
ning of vack regdar issue of the PCT Gazeite.

Y= {§4) Titler PARTIALLY HALOGEMATEI HYDANTOINS 13 PAPERMAEING APPLICATIONS

3

S (&7) Abstract: The inventors have discoveresd that partially halogensted hydantoias exhibit superior antimicrobis cfiica

v and de-

creased perfomance additve decompasition ries tan fully

, such as dichloradimethyl hvdantoin (DTDMIL.

~= Partially hal 4 hydantoins are solutions

= hulugenited hydantoin, The present invanlion is a medid of reducing slime in a circuling water slumy comprising vrgaic

and, ¥, dihalogenated by in BT RON-

Clive)

and ane or more perlommance additives, such as oplica] hrighreners, while minimizing deconmposidon of the pesformance additives.

O The methid eoiprises adding one or mare partially halugenated bygantoins, such as Cly;-cllorodimeifiy! hydamoin, ¢ the shury.
The concenteation af partially nalogenated hydaniin maintained in thz sfurry generlly mnges frum aboot 0T 1o ghoul S0 ppm
fexpressed s Cla). This iathud is parficularly usefol foc cicoalating water shuries in paper processing.
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PARTIALLY HALOGENATED HYDARTOINS
1IN PAPERMAKING APPLICATIONS

FIELD OF THE INVENTION

The present tuvention velates 1 the vse of partially halogensted hydantoins
(o reduce slime in a eirculating water slurry containing organic matter and one or more
petformance additives, such as optical brighteners, while minimizing decomposition af

the perfomance additives.

DBACKGROWIND OF TIIE INVENTION

Sodium hypechiorite, chlorine gas, and fully halogenated hydantoins, such
as dibalogenated dialky! hydanteins. are known clreulating water slimicides, In paper
processing, these slimicides often cause decomposition of expensive perfermance
additives. such as optical brightencrs. This results in deercased product quality and
process efficiency and increased costs. For example, decomposition of an oprical
brightener will result in a reduction in the brightening of the paper.

Brighiness is a critical contral parameter in paper production. Chemicals
which interact with optical brighteners cause Cuctuations in the brightness of paper
produced. Ln erder 1o cantrol these fluciations. increased monitering and process

adjustment is required, resulting in increased personne] and equipment costs. Therefore,
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-
11 is desicable to use slimicides which do not, or mimimally, interact with optical
brighteners,

Furthermore, the interaction batween the slimicide and other performancs
additives, such as sizing. dyes. wet strength additives, dry strength additives, retention
atds, and drainage aids, often resulls in degeneration of ane oy both of the slimicide and
the performance additives. Thus, it is desirable to use slimicides which da not, or
minimally, degrade performance addifives while rmaintaining slimicidal activily.

Fully halogenated hydantoins have previously been used as siimicides in
papermaking and textile applications. See, e.g.. U.S. Patent Nos. 4,233,599; 4,207,224,
4,427,602: 4,560.766; 4,654.424; 5,565,576 5,603,941, and 5,730,061,

1.8, Patent No. 3.328.294 discloses the use of a N-chilorosulfamare
solution prepared by reacting sulfamic acid with a hypochlorite solution for disinfecung
paper-processing streams.  Enhaoced biocidal efficacy is demonstrated over a
non-oxidizing biocide containing N-mathyidithiocarbumate and
evannditiioimidocarbonate. Unfortunately, as & practical marer, W-chlorosulfamic acid iz
less effective as a biocide than hypochlorites, thus limiting its desirability as a
papermaking slimicide.

L5, Parent No. 3,749,672 discloses the use of N-hydrogen materials to
formulate bicaching solutions with enhanced stability against spontancous decowposition,
The farmulation contains (A) 2 hypohalite, (B) an N-kydrogen compeund, {C) the
corresponding N-halo reaction product of {A) with (B), and (D} a buffer (0 maiatain the
plI of the farmulation hetween 4 and 11, The N-halo reaction product is present in the
formulation at 2 concertration of 1.0 x107 t0 1.0 molar.

1.5, Patertt No. 4,382,799 discloses the use of organo-N-chlore
compounds, such as an N-chlorinaied-5,5-diaikyl hydantoin, and organo-N-bromo
compounds for bleaching extiles.

U.8. Patent No. 4,337,697 discloses aqueens selutions containing u fully
halogenated hydantoin and a solubilidng agent, such as magnesium oxide, barium
hydroxide, sudium bicarbonate, sodium carbonate, and 3,5-dialkylsubstituted hydantains.

1.5, Patent No. 5,363,109 discloses specilic N-hydrogen compounds, such

a5 §.5-dimcthylhydantoin, which improve the bactericidal efficacy of hypochloriie

JP 2004-500492 A 2004.1.8
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solutivns, such as sodiam hypochlorite in pulp sturries. This reduces 1he amount af
hypochlocite required to achieve biological eantrol. Minimization of chlovine vsage
reduces the predisposition for adserbable organic halogen formation.

Japanese Patent No. 081769496 discloses hydantoin stimicides, such as 1-
bromo-3-chloro-3,5-dimethyl hydamein, dibeomodicthyl hydanioin. 1,3-dibromo-3,5-
dimethy! hydantoin, and 1.3-dichlore-5.5-dimethy! hydantoin, which are effective at a pH
ol 4 10 8. These dihalohydantoin compounds. however, have heen found w significantly
degrade and reduce the effiwacy ol performance additives used in papermaking.

Japanese Patent Application No. Sho 36[19811-31492 discloses the use o
hydantoins w srabilize chlorine solutions.

‘There is a need for compositions thar exhibit enhanced slimicidal efficacy

and do not, or minimally, degrade pecfonmance additives, sach as oprical brightenets.

SUMMARY OF THE INVENTION

The inventors have discovered tha partially halogenated hydantoins
exhibit superior anlimicrobial efficacy and decreased performance additive decompositlon
rates than fully halogenated hydantoins, such as dichlorodimethy| hydanwin {DCDMIT).
Partially halogenated hydantoins are salytions ¢ontaining menachloreliydantoin and,
optionally, dilalogenated hydantoir or non-halogenated hydantoin.

“The present invention is a method of reducing siime in a circulating water
slurry comprising arganic matter and ong ot suore performance additives. such as oprical
brighteners, while minimizing decomposition of the performance additives. The method
comprises adding one or more partially balopenated hydantoins. such as €1, -
chlorudimethy] hydantoin, to the slurry. The concentration of partially halogenated
Lydantoin maintained in the slurry generally ranaes from about 0.01 te about 50 ppm
(expressed as Ch). This method Is purticalarly usetul for circulating water slurries in

PERST PrOCEssIng,

JP 2004-500492 A 2004.1.8
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4

DETAILED DESCRIPTION OF TUE INVENTION

The invemors have discovered that in cirgulating warer slurries containing

a performanse additive, partially halogenated hvdantoins provide superior microhiacidal
efficacy per niole of halogen consumed by the porformance additive compared 1o their
fully halogenated analogs.

The term “partially halogenated hydantoin™ is delined hercin as a solutioa,
which may be 2 liguid. such s an aquesus sharry, or selid. containing halogenated
hydantoins and, aprionally. non-halogenated hydantains having a degree of halogenation
areater than D but fess than 2. The degree of halogenation is the average number of
halogen atoms associated with each hydantoin malecule in the solution. Generally, a
halagensted hydantofn having a degree of halogenation of 0 < x < [ i3 a mixture of {non-
halegenated) hydantoin and monohalo hydantoin at a malar ratio of [-x:x. A halogenated
hydamioan having a degree of halogenation of | < x < 3 i3 gencrally a mixture of
monchalo hydantein and dihala hydantoin af & malar ratio of 2-x:%-1. For example. 1
solution having an average of 1.5 chlonne atoms associated with cach hydantoin
molecule. i.e., Cl; . hydantoin, has a degree of halogenation of 1.5. A splution cantaining
€1, ; hydantain is @ mixtwe of monochloro hydanwin and dichlore hydantein a1 2 melar
ratio of 1:1. Anether sxample of a partially halogeoated hydantoin is O, lvdantoin,
which is 2 mixture of hvduntoin and monachlare hydantoin st a melar ratio of 0.1:0.9.
The term “salution™ as used herein includes, bul is not [imited to, solids. liquids. and
gases,

The pattially halopenated hydamoin may be an X,y.., diatky! hydamaoin,
where X 1s chlorine, bromine, iodine, or a combination (hereof and It <2n < 2, According
to & preferred embodiment, n ranges from about 0.5 to aboul 1.3, According vo another
preferred embodiment. 0 ranges from about 0.8 10 about 1.2, According to yet another
preferted embodiment, n is greater than 0.2 but less than 1. According ta yet another
preferred embodiment. n is greater than 0.75 but less than 0.95, According to yet another
preferred embodiment. n s preater than 1 but less than 2. According 1o yet another
preferred embediment, n is greater than 1.05 but less than 1.4, 1.2, or 1.1, According 1o
vet another preferred embodiment, n is about 8.9 or 1.1, Acvarding to vt another

embaodiment, 1 is about 1.

JP 2004-500492 A 2004.1.8
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The alkyl moictics of the partially halogenated bydantoin may be the same

ar different. A suitable hydantoin has ibe Tormula
R?

R]

~ N 2
. X
Xl/ \”/

Q

where X' and X" are independently hydrogen or halogen and R' und R are independently
lincar ar branched -C , alkyl. R* and R* may be the same ot ditferent. R' and R are
preferably a C,-C, alkyl.

The pertially halogenated hydanwoin iy preferably X, , di-{C,-C,,) alkyl
hydamoin, mare preferubly X, di-(C,-C,) alkyl hydantoin, and most preferably X,
dimethyl hydantoin or X,,,, methylethyl hydantaoin, Preferred partially halogenated
hydamoins include, but are not limited te, Cl, -3, 5-dimethy] hydantoin, Cly;-3,3-dimethyl
bydantoin. Cl, ,-5.5-dimethy! hydanioin, C1, g, ,-5,5-dimethyl hydantoin, monechloro-
5,5-dimethy! hydantoin (MCDMID, Br, -5, 5-dimethy] hydantoin, manobromo-3.5-
dimethy hydantain {MBDMEH). Cl,.-5-methyl-5-ethy] hydamoin, €, ¢-3-methy]-3-cthyl
hydantoin, Cl, -3-methyi-5-ethyl hydanivin, Cl, | -3-methy]-5-ethy] hyduntoin,
monachlore-3-methyl-3-ethyl hydantoin. Br, ,-3-methyl-5-ethyl hydantoin, monobrame-
5-methyl-5-ethyl hydantoin. and any combination of any of the loregoing, Special
mention is made of Cl, -chluro-5,5-dimethy( hydantoin, C1,-3-methyl-3-ethyl hydantoin,
Cl, ,-chloze-5,5-dimethy] hydantoin. and C, -5-methyl-S-ethy] hydantoin.

Anpther preferred partially halogenated hydanwin is CLBr,-3,5-dimethyl
hydantoin, where & and b independently range from about 0.1 to about 1 and the sum of a
and b is less than |, 1.5, or 2. Preferably, a ranges from about 0.3 w about [ and b ranges
from apout 0.1 1o about 0.5, A preferred panially halogenated hydanioin of this formula
1s Cl, 5,Br, 1.-3,5-dimethy] hydantoin.

The partially halogenaled hydantoin may be a salid. The wenn “solid”

includes, but is not limited 1o, powders. pranules. whlets. briguettes and slurrics. Unlike

JP 2004-500492 A 2004.1.8
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prior two-camponent liguid slimicides, such as the hydantoin and hypochlorite selutions
descrihed in 1.8, Patent No. 3,565,109, processing with solid partially halogenated
hydantoins has the following udvantages.

(13 Ouly one feeding/pumping system is required,

() No mixing device is required.

(3) Only onc stock of material needs to be stored.

3 Salid spills arc more casily contained and reduce the chance of
telease of chemicals inta the envirooment compared to liquid spills.

&3] Transfer lines for partially halogenated hvdaneoing remain non-
toxie and non-hazardous. since the active halogen cencentration in the diluted solutions
containing parially halogenated bydantoins is relatively low and the pli of the diluled
solutions iy near neutraf,

Furthennore, concentrates of the partially hulopenated hydantoin may
contain greater concentrations of active inpredient than typical liquid slimicidal
concentrates. For example, a sofid concentrate of partially haiegenated hydantein may
comain 43% by weight of the partially halogenated hydantoin (expressed as C1.) based
upan 100% tota) weight of concentrate. In conirast, liquid concentrates of sodium
hypochlorite wpically comprisc only about 12% by weight of active ingredient based
upon 100% total weight of Goncentrate.  Additionally, the partially hatogenated
hysdantoins of the present invention are stable, unlike most bleaches currently seld

The amourt of the partially halogenated hvdantoin added to the slurry is
generally sutficient o maintain the concentrarion of partially halogenated hyduntoin in the
shuery an fram about 0.01 1o about 50 ppm (expressed as CL). The concentration of
partially halopenated hvdantoin maintained in the slurry is wypically a slimicidally
effective amount. Preferably, the concentration of partially halogenated hydantoin
maintzined in the slurry is from about L1 te ahout § ppm (cxpressed as Cly).

The pattially halogenated bydantoin muy be added direetly to the
circulating water shurry as a solid or as an aqueous solation. The concentration of
pertially halogenated hydantoin in such an aguacus solution typically ranges from about

0.00] 1o about 2% by weight and preferably Gom about 0.045 to about $1.2% by weigh,

JP 2004-500492 A 2004.1.8
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based upon 100% weight of total solution. The partially halogenated hydantoin may be
added as @ solid 10 the cireulating water slurry.
The partially halogenated hydanioin may also be mixed with 2
biodispersant, including. but not lmited ta, any of thoss described below, prior to being

added to the circulating watet slurry, The biodispersant enbances the ¢lficacy of the

partially balogenated hydantoin as a slimicide and assists in maintaining the surfaces of
the container in which the slarry is eantained clean. Generally. such a mixture containg
from about §0 to about 99.99% by weight of partially halogenaled hydantoin und from
about 0.01% (o about 20% by weight af biodispersznt, based upon 100% total weight of
mixture, According to another embodiment, the mixture comtains from about 90 10 about
99.99% by weight of partially balogenated hydantoin and from about 0.01% 1o abean 10%
by weight of biodispersant, based upon 100% total weight of mixture,

The partiully halngenaied hydameoin may be prepared in solutien by mixing
the manohalagenated hydantoin with the non-halogenated hydantoin and-or the
dihalogenated hydantein m an appropriate molar rato 1w obtgin the desived degrec of
halogenation.

Partially halogenated bydantains may be prepared tn solid fom by the
following methad. An aqueaus solution of the destrod non-halogenated hydantoin(s) &t
the desired mole ratios is prepared, such as by the method deseribed in U8, Parent Na.
4,566,766, which is hereby incorporated by reference. The salution may aptionally
contain a desired molir concenmation of bromide or jodide if w brumine or jadine
contatning hydantoin is desired. This solution is lalogenated with chlorine gas or another
exidant (such as sodium hypochburite) which bas a higher oxidation potertial than
bromide or todide if either is present. This causes the bromide or iodide present (if any)
to be converted to an oxidation state of +1 and it to bond to the hydantoin. Any excess
chlorine based oxidant inroduced will also bind 1o the hydantoin. The oxidant, such as
chibrine gas, may be introduced into the selution by any method known in the art, fuch as
bubbling it into the solution. The ameount of oxidam added is that which is desired in the
final formularion. The solution is precipitated or dried i order to tsalaie the Tesulting

partially halogenated bydantoin mixture. The partially halogenated hydantoin mixture

JP 2004-500492 A 2004.1.8
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may be [urlker purificd by methods known in the art. such as by filtering or
cenirifugation.

For example. Cly 5B, 5, bydantoin contuining a mixture of 5.5
methylethylbydantoin (MEH} and $.5-dimethylhydantain {DMI) may he prepured as
follows. A solution containing 0.2 moles of MEH and 0.8 moles of DMH is prepared.
0.25 moles of sodiam bromide is added to the solution. The solution s then halogenated
with 1.1 moles of chlorine gas. The resulting partially halogenated hydantoin is isnlated.
The molar moo of MEL to IDMH in the resulting mixtuce is 0.2:0.8,

Another method for preparing partially halogenated byduntotns in solid
form is as follows. An aquesus selution of the desired non-halogenated hydantoin(s} at
the desired mele rarios is prepared, Ao appropsiate amount of dihalogenated bydautoin is
added and the solution is stirred until equilibrium 15 reached. such as, for example, tor
about 4 hours a about 227 C. The solution is precipitated or dricd and the partially
halagenated hydantoin is izolated.

FFor example, a mole of Cl, . hydantoin may be prepared as lollows. A
solution comaining 0.25 moles of 5,5-dimethy(hydantoin s prepared. 0.73 mwoles o 1,3~
dichloro-3.5-dimetbythydantoin is added 1o the solution, The resulting solution is stirred
for 4 hours at room temperature. The partially halogenated bydantoin is then isolated by
pregipitation or drving. This method is also deseribed n Peneeson, R. €., and
Girzeskowiak. V. . J Org Chem.. 241414 (1939) and Corral. R. A and Oraxd, 0. 0., /.
Grg. Chem., 28, 1100 (1943}, both of which are hereby incorporated by reference.

The shuoy may be. [or cxample, a papermaking slurry or white water. The
slurry may also conlain other slimicides as known in the art, In an altemnanve
embadiment, the slurry comprises a slimicidally effective amount of partially halogenated
hydantoin and another slimicide.

The performance additive may be any known in the art. such as optical
brighteners, dyes, sizing. wel strength additives, dey strength additives. retention aids,
drzinage aids, biodispersants. and any combination of the forepoing. The erm
“performance additive” is defined herein a3 an additive which increases the quality and/ur
guartity of the product being prepared in the cireulating water slurry or the {(ime ar cost)

efficiency of a process which uses the circulating water sturry, Suftable performance

JP 2004-500492 A 2004.1.8
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additives include, but are net limited 1o, those described in Papemiaking Chemistry, Ed.

Mgimo, L., Faper Oy {1990 Scott, W, .. Wet Eod Chemistry, TAPPI Prass (1992, and
Performance, Ed. Spence,

Wet- and Dry-streouth Addiives - Application, Retention, snd

G., TAPPI Press (1999), which are hereby incorporated by reference. One elass of

performance additives is known as performance polymers. Examples of performance
polymers include, but are not limited to. polymeric sizing. polymeric wet strength
additives, polymeric drv strength additives, polymeric retenlion aids, palymerie drainage
aids, polvimeric hiodispersants, and the like.

The optical brightener may be uny known in the art. Suitable optical
brighteners include, but are not limited to, sulfonated stilbenes, such as Tinapal® ABP
avatlable from Ciba-Geigy AG of Basel. Switzerland; sulfonated biphenyls; and any
combination of any of the foregoing. The sluery typically comprises & brightening
effective amount of the oplical brightener. The concentration of optical brightener in the
shurry preferably ranges from about 0.01 te abaut 200 ppm {active) and more preferably
from about 1 to about 20 ppm.

The sizing may be any known in the art. Sizing is generally uscd 1o impart
resistance o the paper lo wetting and penerration by liguids, A non-limiting example of a
sizing 19 alkyl ketene ditner {AK D), available as Hercon 70% from Hereules [ne. of
Wilmington, DE. [a paper processing, the shurry typically comprises an effective amount
of sizing o increase the wetting andsor penetration resistance of the paper being
processed. The concentration of sizing in the slurry preferably ranges from about 1 1o
ahout 100 ppm (active) and mor: greferably from abeut 5 to aboul 30 ppm.

The wet strength additive may be any known in the art. Wet strength
additives generally increase the wet strength of the paper. 4 non-limiring example o4
wet strength additive is poly (amide-anine)-¢pichlorohydrin (PAE ). available as
Discostrength® 3807 (rom Caltaway Chemical Co. of Columbus, GA. The slurry
typically comprises & wet steength increasing effective amount of the wet strength
additive. The concentration of wet strength additive in the shury preferably ranges from
about 1 to aboat 1,000 ppm (active) and more preferably from ubout 5 10 about 105 ppm.

The dry sirenpth additive may be any known in the art. Dry strenglh

additives gencrally increase the dry strength of the paper. Two non-limiting examples of

JP 2004-500492 A 2004.1.8
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dry strength additives are anionic palvacrylamide (A-PAM), availuble as Accustrength

85" from Cytec Industries Ine. of West Patersan, NJ, and catianic starch (C-Starch),

available as Redibond 33307 frem National Starch & Chemical Company of Rridgewarter.

NI the slurry typically comprises a dry strength inereasing effective amount of the dry
strength additive. The concentration of dry strength additive in the slurry preferzbly
ranpes from ahout 1 1o about 300 ppm {active) and more preferably from about 3 to abowt
200 ppm.

The retention aid may be any known in the art. Retention aids penerally
jmprove the retention of fillers and fines io the paper sheet. A non-liminng example o a
retention aid is cutionic PAM {C-PAM). available as Accurac 182-RS™ from Cytee
Tndustries Inc. of West Patterson, NI, In paper processing, the slurry typically compriscs
an elfective amount of 1he retantion aid 1o improve the retenticn of fillers and/or fines 10
the paper sheet. The concentration of retention aid in the slurry prefcrably ranges from
about 0 1 to about 10 ppm {active) and maore preferably from about §.2 to about 5 ppm.

The drainage aid may be any known in the art. Drainage aids fucilitate
water removal from the forming paper sheet. In paper processing, (he slurry typically
comprises an effective amount of the drainage aid 1o facilitate water removal from the
forming paper. The concentration of drainage aid in the slurvy preferably ranges from
about 1 to about 508 ppm (active) and moere preferably from aboul § 10 about 200 ppm.

The biodispersam may be any known in the art, such as those disclosed in
U.5. Patent MNo. 5,603,941, which is hereby incorporsted by reference. Biodispersants are
substances that aid in the removal or inhibition of the formation of biofilms.
Biodispersants are rypically surfactants and preferably surfactants with some, but relative
10 & typical biocide slight, independent bincidal effects. Suitable hiodispersants inctude
those in the solid form. Non-limiting cxamples of biodispersants include surfactants,
such as suifosuceinate and sullacelate surfactants (including. but not limited to, sodium
dioctylsulfosuccinate (SDSS).
disodiurn lauryl sulfosuceinate, sodium lauryl sulfoacetate, or a combinasion thereof).
The slurry typically comprises an armount of biodispersant sufficient to remuve or inhibit

the formation of hiofilms. The concentration of biodispersant in the shrry preferably

JP 2004-500492 A 2004.1.8
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BIE
ramges [oom about 0.1 10 abaut 106 ppm {active) and more preferably from about 1 1o
about 3 ppm.

Typical siurties in paper applications centain from 0.2 w 18% by weight off
organic matter. based upon 100% total weight of slurry, The organic matter is typically
comprised ot pulp fiber and fillers and adjuvants. such as sizing and starch. Generally.
the erganic matter comprises from abowt $0 ta abaue 99 pereent by weight of cellulose
tiber, based upan 100% total weight of organic maner.

Generally, the pH af the slurry sanges fram about 4.5 1o about 10 and is
prefetably from about 5 to abowt §.5.

The following examples are intended to deseribe the present invention

without limitation.

Lxample !

The decompasition rate of the optlical hrightener Tinopal® ABP-A Liguid,
which is a sulfonaied stillbene available from Ciba-Geigy AG of Basel. Switzerland, in
the presence of cach of the slimicides in Table | below was determined as follows.

Cly o-5.5-dimethy] hyvdantoin was prepaved by mixing a 3.25% (by weight]
sodium hypechlarite {NaQCl) mixwre, available as Clorox® Bleach, with §,5-dimethy]
ydantoin (DM, available from Lonza [oe. of Fair Lawn, N1, 2t 2 molar ratie of [MH
0 NaOCl ol about 1.0:0.9

The slimicide from Table L and the optical brightener were mixed in1ap
water at  temperaiire of about 207 C and a pH of about 7-8. The mixture was stirred on
a stir plate with aliguots tuken at regular intervals over 2 hours and measured far optical
brightener cancentration and residual slimicide.

The initial concentralion of slimicide was abaut 2.0 ppm (#xpressed total

halogen as Cl). The initial conceniration of optical brightener was about [0 ppm active.

JP 2004-500492 A 2004.1.8
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lable |
Slimicide Chlorine: Hydantoin Ratie Optical Brightener

Decomposition Rate

(ppmymia)

Clys3.3- 0.9:1 0.04
dimethylhydanioin

Dantochlor™ ' 2:1 0.3
Sedium Hypachlorite - 0.6
Solution”

' Dantochlor® s a mixture of 15.1% (wiw) dichloromethylethy] hydantoin and 81.1%
(wiw) dichlorodimethy] hydantoin and is available from Lenza lne. of Fair Lawn, M1
- The sodium hypechlerte solution is a 5.25% (by weight) solution of NaOCL which is

sold commerieally as Clorox® Bleach.

Example 2

The bactericidal ¢fficacy of the slimicides in Table 1 was determined as
follows.

While water was obtained from a Northeastern paporboard mill. The pH
al the white water was about 6.5-7.5. The consisteney of the white water was typically
0.1-0.2%. The fumssh pulp was approximately 30% mixed, 13% chip, 15% corrugated,
and 15% newspaper. The white water contained the sizing alkyl ketene dimer (AKD).
The test organisms were those native to the white water.

The slimicidc was added &l a concentration of from about 13 to about 20
ppm (expressed as CL) to the white water, The while water was then incubated for 3
hours af 579 C. The test conditions were based on ASTM E 600-91 and ASTM E 1839-
96. Dacterial counts were performed using tryplong glieose extract agar by known pour
plate techniques, DIFCO D/E Meutralizing Bratk was osed as the first seriat dilmion tube

for hiocide neutralization.

JP 2004-500492 A 2004.1.8
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The resulls are shown in Table 2 below. The ratio of the bactericidal

Jablg 2

cfficacy to the optical brightener decomposition rate: is also shown in Table 2.

Slimicide

Halogen o

Hsdantoin Ratio

Bactericidal
Efficacy (log

efw'ml reduction m

Ratio of
Bacrericidal

Efficacy 1o Optical

3 hours) Brightener
Decomposition

Rate
Cly4-5.5-dimethyl 0.9:1 38 98
hydantoin
Dantechior® 2l 30 6
Sodium - 0.4 =07
Hypochlorite
Solution

These results show that the partially halogenatad Cl,,-5.5-diniethyl

hydantoin composition. wien compared to the fully halagenated analogue provides an

enhanced bacterial efficacy rate and an enhanced ratio of hactericidal efficacy o optical

brightner decomposition rate,

2004-500492 A 2004.1.8
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Cxamaple 3

The procedure in Example 1 was repeated with the slimicides in Table 3
below. The results are shown ip Tablu 3.

Sadium hypebromite (M0 Br) was prepared by mixing a 5.23% (by
weight) sodium hypochlorite (NaOC1} mixtuce, available as Clorox™ Bleach, with sodium
bromide at 2 melar ratio of sedinm bromide 1o NaOCH of about 1.1:1.0.

Br,,-3.5-dimethy] hydantein was prepared by mixing the NaOBr mixture
with 5,5-dimethyl hydantoin (DMH), which is avaiiable from Lonza Inc. of Fair Lawn.

N1, ata molar ratic of DMIT ta Na()Br of 1.0:0.9,

Table 3
Slmicide Bromine:Hydantoin Ratio Optical Brightener
Decompuosilion Rate
{ppm/min}
Bry,-3,3-dimethyl 0.9:1 1.9
hydantoin
NaQBr - 31

These results show that the partially halopenated Br, - 5.3-dimethyl
hydantein composition. when compared 1o the free halogen analegue. exhibits a deercased

aptical brightencr decomposition rate.

Example 4
125 . solutions cuntaining 2.0 ppm {expressed wial balogen as CL) of
Clyy-5.5-dimethy] hydantoin, Dantochlor®. sodium hypochlorite, Dantobrom®. or sodium
hypobramite and a perfrmance additive deseribed in Table 4 wete prepared by nixing
the appropriate amounts of the ingresfieits in ep waler at a temperature of about YA

and 2 pH of about 8.

JP 2004-500492 A 2004.1.8
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Table 4

['ype of Performance Perlormance Additive Aclive

Additive Cancentratiott in the
Salution
(ppm)
Wet Strength Additive Poly tanridaamine)- 100

epichlorohydrin (PAEY

Dry Strength Anjonic polyucrylamide {A-FAM)* 50

Addinives Catipnic Starch (C-Starch)’ 100
Retention Aid Cationic PAM (C-PAMY 4
Sizing Alkyl ketene dimer (AKDY 10

oA 12.5% active mixture of poly(aniidoamine}-epichlorahydrin (PAL) is available as as
Discostrength® 3807 from Callaway Chemical Co. of Columbus, GA.

4. A 22% active rixfure of wiionie polyvacrylamide (A-PAM) is availablc as
Accostrength §5% from Cylec Industries Ine. of West V'atterson. NI

5 A AUY active mixture of catinnic Starch (C-Starch) is available as Redibond 33307
from National Starch & Chemical Company of Bridgewater. N1,

“_ A 30%, active mixture of catlonic FAM [C-PAM} is avallable as Accurac [82-RS*
from Cytec Industries Inc. of West Patrersun, N1,

- A 12% active mixture of alky] ketene dimer (AKDY is available as Hercon 70° trom

Hercules Inc. of Wilmington, DE.

The degeneration of the performance additives tested was determined by
measurivg the residual oxidant {halugen) concentrations of the solutions over ime as
follows, The tests were performed in 2 water bail maintained at 377 C und an orbital
shaker in order to keep the performance additives dispersed in the solutions.  Aliguats
were taken at regular intervals over a 30 minute period and mewared fur residual
slimicide concentrations using the standaurd dlethyl-p-phenylene diamine (DPD)

methadology described in Palin, A. T., Chemistry und Control of Modern Chilorination,

JP 2004-500492 A 2004.1.8
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1.a Moue Chemical {1973). The oxidanl (halogen’ loss rates were detenmined from first
arder lincar regression plots of the residnal vxidant {halogen) concentrations aver lime,

The results are shown in Table 5

Tuble 5
Slimicide lizlogen e Oxidant (Halogen) Loss Rate
Hydaotein (pprimin)
Rativ
PAE | A-PAM | C-Starch C- AKD
TAM
Clgy-5.5- 0.6:1 0.020 0.001 0003 0.001 | 0.00]
dimethyl
hydantoin*
Dantochior® 21 0.026 (.Oug 0.006 0.006 | 4.005
NaOCl* - 0.034 003 0.011 0.039 | 0.005
Dantobrom®* 2:1 0083 | 0020 .00 G02) ;0008
Na(r* - 0.103 (1029 0.0610 0.025 | 0.003

* _These slimicides were prepared as deseribed in Examples 1 and 3,
¥ - Dantobrom™ is C1,,Br, . hydantoin where the hiydantoins are a 2(4:80 weight raiio of 5+
ethyl-5-methyl-hydantoin and 5 5-dimethylhydintoin. Dantobrom® is available from

Lonza, Inc. of Fair Lawn, NJ,

xample 5
The bactericidat efficacy of cach slimicide in Tabie 6 was determined
according to the procedure described in Fxample 2, exeepl the incubation time was 30
minutes instead of 3 howrs and the initial concentration of slimicide was about 20 ppm
{expressed as Cl,}.
The bactericidal efficacy rate of vach slimicide was dewrmined by dividing
the ohserved Ing reduction in the bacterial count by the 30 minute contact time.  The

baciericidal stficacy rare al 2 ppim of slimicide (expressed a3 CL) was extrapolated from

JP 2004-500492
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the results for 20 ppm of slimjcide (expressed as C1,} by assuming a first order behavior,
In other words, the bactericidal efficary rate at 2 ppm of slimicide was estimalted to be

onc-tenth that at 20 ppm ol slimicide.

The results are shawn in Table 6,

Table 6

Slimicide Halogen | Bacwericidal | Bactericidal Effwacy Extrapolated
o Efficacy Rawe Bactericidal

Hydantoi | (log cfufmal {log efu‘ml reduction | Efficacy Rate (at

n Ratie | reduction in per minuts) 2 ppra of
30 minuies} Slimicide}
(log cfirml

reduction per

rminute}
Clyy-3.5- 0.9:1 396 0.132 9.0152
dimethy!
hydantoin*
Dantochlor™ 20 3.7 0.125 0.0123
NaDCI* - 042 0.014 0.0014

* - These dlimicides were prepured as described in Example 1.

Exampie 6
The ratio of bactericidul efficacy o oxidant Toss rate was caleulated for the
stimicides and performunce additives in Table 7 based on the results in Tables 3 and 6
above. The ratio was caloulated by dividing the extrapolated bactericidal efficacy rate at 2
pum of the slimicide in Table 6 by its exidant loss rate in Table 5. Where the
bacterividal efficacy rate of a slimicide was below the detection limit of 0001 ppm per
minute, the bactericidal efficacy raie was assumed to be 0.001 ppm per minute.

‘The results are shown in Table 7.

JP
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Table 7
Slimicide Halogen 10 Ratio of Bactericida) Efficacy Rate to Oxidant Loss
Hydantoin | Ratc
Rartio {log cfwnd reduction per ppm}
PAE A-PAM C-Starch - AKD
PAM
Clyy-5.3- 0.8:1 0.67 132 4.4 13.2 132
dimethy)
hvdantein
Lauiochlor il 0.48 =125 21 2.1 25
®
a0l - .04 .5 i1 n.64 0.3

‘These resulis show thal Cl,¢-5,3-dimethy! bydantoin is more effective in
the presence of performanee additives which degenerate oxidants than the fully

chlerinated hydantoin and sodium hypochlorite.

Example 7
The bactericidal efficacy and bacterial efficacy rate of each slimicide m
Table § below was determined acvording to the procedure deseribed in Pxample 3.

The results are shown in Table 8.
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Slimicide Halogen | Bactericidal | Bactericidal FEfficacy Extrapolated
w Eficacy Rate Bactericidal
Hvdamoi | (logelwnl | (log cf/ml reduction | Tiftcacy Rate (at
n Ratio reduction in per MmN} 2ppm ol
30 minuies} Slimicide)
(log efu‘ml
reduction per
niinute)
Cl.;-5.5- 101 .96 0,132 00132
dimethyl
3 hydantoin®
Dantebrom® 21 31z n.1o4 0.0104
MaQBr* - .07 0.002 0.0002

* . These slimicides wewe prepared s described in Examples 1 and 3.

Examplc §

The ratio of hactericidal efficacy to oxidant loss rate was caleulated for the

slimicides and performanee additives in Table 9 based on the coslts in Tables £ and 8

above according to the procedure deseribed in Exaniple 6.

15

The results are shown in Table 9.
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(40) JP

W 01/55036 PCT/USD1A2972
_20-
Taible 4
Slimicide Tlalogen ta Ratio of Bactericidal Efticacy Rate 1o Oxidant Loss
tivdantain | Rate
Ratia {log clw'ml reduction per ppm)
PAE | A-PAM | CStareh | C- | AKD
| PAM
Clyy5,5- 0.9:1 0.67 132 4.4 Fosz | 1an
dimethyl
hydanioin
Dantobrom 21 0.17 0.52 16 | oas |2
" :
NaOBr - 0.002 8.a07 002 0.008 0.07

‘Ihese results show that Cly -3, 5-dimethy] hydantoin is more effective
the presence of performance additives which degenerate oxidants than the fully

hulogenated hydantoin Dantobrom® and sodium hypebromite.

Exumpig 2

The bactericidal efficacy of each slimicide in Table |0 was determined
according to the procedure described in Fxample 2. except the initial concentration of’
slimivide was shoot 10 ppm (expressed as CL).

The microbivcidal efficacy rate of each slimicide was detsrmined by
dividing the abscrved log reduction in the bacterial count by the 180 minute comact time.
The efficacy rate ar 2 ppm of slimicids {expressed as C1L) was extrapolated from the results
for 10 ppm of slimicide (expressed as Cly) by assuming a first order behaviar, In other
words, the efficacy rate at 2 ppm ol slimicide was estimated to be one-fifih that w 10 ppm
of slimicide.

“The resules ure shown in Table 14,

2004-500492 A 2004.1.8
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WO AL55036 PCT/USS1/02972
221~
‘Fable 10
Slimicide Halogentu | Bactericidal Racrericidal Extrapolated
Hydantoin Efficacy Efficacy Rate Bactericidal
Raua {lng cfiiml {log cfu/ml Ffficacy Rate (at 2
reduetion in reduction per | ppm of Slimicide}
140 minuwtes) minute} (log efu/ml
reduction pev
minute)
Cl, 5 dimethyl 0.5:1 4.3 2.023 0.0046
hydantain”
Dantochlor® 21 377 €.021 0.0042
B 11 3.61 0.020 0.0040
dimethyl
hydantoin®
Dantobrom™ 2:1 1.50 G008 n.an?

. (1, ; dimethyl hydantoin was prepared by mixing sodium hypochlarite (MaOCT) with

5,5-dimethy] hydantoin {DMIT) at a molar ratio of NaQC[ w DMH of about {.3:1.9.

. Cly 751y 25 dimethyl hydantoin wag prepared by mixing sodium hypochiorite (NaOCL).

sodium hypobromite (Na2OBr} (prepared as described in Lxumple 3}, and 5.5-dimethyl

hydantoin {DMH]} at & molar ratio of MaOCLNaOBrDMH of about §.75:0.25:1.0.

The ratio of bactericidal efficacy to axidant loss rate was calcuiated by the

procedure described in Example 6 for the slimicides and performance additives in Table

11. For calculating purposes, 1be oxidant Joss rates for Dantochlor® deseribed in Table 5

were used for Cl,, dimethy] hydantoin, Also, the oxidant loss rates for Daritobrom®

deseribed iz Table 5 were used for Cl,, .81, dimethyl hydantoin,

Yhe results are shown in Table 11

JP 2004-500492 A 2004.1.8
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Tahle 11

(42)

FCTAISEL02972

Slimicide

Halogen

Ratio of Bactericidal Efficacy Rate to Oxidaru Loss Rale

Hydantoin tlog efw'ml reduction per ppnit

Rario FPAE | APAM | C-Swrch | CPAM | AKD

Clys dimethyi 0.5:1 .18 = 4.6 0.77 037 082
hydantein

5 | Dantochlor® 2:1 .16 <42 0.7 0.7 0.84

Cly 2By s 1:1 {1063 0.20 0.4 019 0.4
dimethyl
hydantain

|Tf):mtnbn:)n1E 2:1 {.026 0.085 0.17 .08 19

19

“These results show that Cl, » dimethy} hydanioin is more effective in the

presence of performance additives which degencrate oxidants than Dautochlor® and

Dantobrom®. These results also show that Cly B 5. dimethyl hydantoin is mare effective

in the presence of performance additives which degenerate oxidants than Dantobrom?,

15 which contains twice as much chlorine and bromine per mole of hydantain.

are hercby incorporated by reference. Many vartations of the present matter will suggest

All patents, publications, applications, and test metheds mentioned above

20 themselves to thase skilled in the art ip Tight of the above detailed description. All such

obvigus variations are within the patented scope of the appended claims.
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WO 01/35036 TCTUSe102372

What is claimed is:

1. A methnd of reducing slime in a circulating water slurry comprising,
argaivic matter aned a performance additive, while minimizing decomposition of the
performance additive, the method comprising adding partially halogenated hydanioin 10
the slurry. wherein the concentration of partially halogenated hydantoin mainiined in the

slurry is from about 0.01 1 abount 50 ppm (expressed as Cl,).

2. The method of claim 1. wherei the performance addirive is a

perfenmance polymer,

3. The methad of elaim 1, wherein the performance additve is selected
from the group consisting of optical brighteners, dyes, sizings, wet strength additives. dry
strength additives, retention aids. drainage aids, biodispersants, and any combiration of

any of the foregoing.

4, The method of claim 3, wherein the performance additive is an optical

brightener.

5. The methed of claim 4. wherein the optical brightencr is selected from
the proup comsisting of sulfonated stillbenes, sullonatsd biphenyls, and any combination of

any of the foregoing.

6. The method of claim 3. wherein the performance addiive is a

biodispersant.

7. The method of claim 1. wherein the partizlly halopenated hydamoin is
X, alkylhydantoin, where X is chlorine, bromine, iodine, or @ combination thereof and

Oen=2.

JP 2004-500492 A 2004.1.8
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8. The method of claim 7, wherein the partizlly halogenated hydantain is

X gy AT -C ) ally] hiydantoin,

9, The methatt of claim 8, wherein the partizlly halogenated hydantoin is

K3 di-C-Cy alky] hydanroin.

13540

10, T'he method of claim 9, wherein (he partially halogenared hydamioin is

Rz 33-dimethyl hydantoin,

11. The method of claim %, wherein the partially halogenated hydantoin is

X, S-mathyl-3-ethy] hyduntomn,

2. The niethod of claim 7, wherein o is from about (1.5 1o about 1.5,

3. The method of claim 7, wherein o is greater than 0.2 and tess than 1

4. The method of claim 7, wherein i is greater than 1 and less than 2.

5. The method of claim 1. wherein the panially halogentated hydamwin is

sebected from the group consisting of Cly - 5.53-dimethy] hydamoin. Cly o-3.3-dimethyl
hydantwin, Cl, ,-3,5-dimethyt hydantoin, Cl, |, -5,3-dimethy] hydantoin. menachiere-5,5-
dimethyl hvdantoin, Br,,-5.5-dimethy] kydantoin, monobromo-3,5-dimethyl hydantein,
Cly -5-methyl-3-cthyl hydamoin, Cly-S-methyl-S-cthyl hydantoin. C1, - 3-metbyl-3-cthyl
hydantoin, Cl, 4., ,-S-methyl-S-ethy] hydantem, monachlora-3-methyl-5-ethyl hydantoin,
B, -3-methyl-5-tthyl hvdantoin, monebramo-S-methyl-S-cthy] hydanwin. and any

combination of 2ny of the [oregoing,

16. The methad of claim 1, wherein the partially halogentated hydantoin s

manachloro-5,5-dimethyl hydantoin.

JP 2004-500492 A 2004.1.8
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25-

17, The method of claim 1, wherein the partially halogeniated hydantoin is

C,,.-5.5-dimethyl hydantein.

18. The method of claim |, wherein the partially halagenated hydantain is

Cl,4-3.5-dimethyl hvdantein.

19, The methad of claim 1, wherein the partially halogentated hvdantoin is

Cl, ;-5.5-dimethyl hydantoin,

20. The methad of ¢lmm |, whercin the pariially halogenated hyvdantoin is 2

solid.

21. The methad of claim 1. wherein the partinlly halogenated hydantoin is

added 1o the slumy as an agueous solution.

22, The methad of claim |, whercin the concentration of partiatly

halogenated hydantoin matntained in the slurry (s a shoucideliy effective amount.

21, The method of claim L. wherein the concentration of partially
halogenated hydantoin matntained in the slurry is from about 0.1 to about $ ppm

(expressed as €1,

24. ‘T'he method of claim 1. wherein the slurry comprises from about .2 to

ahout 18 percent by weight af orzanic matier, based upon 100% (otal weight of slurry.

25, The method of clim 1, wheren the organic matier is fram about 90 10

about 99 percent by weight wood fiber, based upon 100% 1otal weight of organic matter.

26. The method uf claim 1. wherein the sluny further comprises a secand

slimicide.

JP 2004-500492 A 2004.1.8
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260

27, A methad of reducing slime in a circulating water slurry for making
paper. the shurry comprising urgani: matter and a performance additive, while minimizing
decamposition of the performance additive. the method vorprising adding parttially
halogenated hvdantoin 10 the slurry, wherein the concentration of partially halogenated

hydantoin maintained in the slurry (s from abow 0.0) ta about 50 ppim (expressed as Cl-+

28. Tn a process for making paper from pulp fiber in & cireulating water
slurry. the impravement comprising peeforming the process in the presence of an
performance additive and partially halogenated hydantoin w reduce slime in the circulating
water slurry while minimizing degradation of the performance additive, wherein the
concentration af partially halogenated hydantoin maintaired in the sturry is from about

007 to about 50 ppm (expressed as CL).

39, A methad of reducing slime in 4 clreulating water sy comprising
organic matter and an optical brightener. while minimizing decomposition of the optical
brightener. the method comprisig adding partially halogenated hydanoin to the slury.
wherein (he copcentration of partially halogenated hydantoin maintained in the slucry is

from about 0.01 1o abeut 50 ppm (expressed as Cl,).

30. A method of reducing slime in a cireulating water slurry for making
paper, the slurry comprising organic matler and an opticat brightencr, while minimizing
decomposition of the oprical brightener, the method comprising adding partially
hulogenated hydantoin to the slusry, wherein the concentration of purtially halogenated

hydantoin muintained in the slurry is from about 0.01 10 about 38 ppm (expressed as C1.)

31. Inaprocess for making paper from pulp fiber tn a circulating water
slurry, the impravement comprising performing the precess in the presence of at oprical
brightener and partially halogenated hydantoin to reduce slime in the circulatiog water
slurry while mimimizing degradation of the optical brightener, wherein the concentration of
partiallv halopenated hydantoin maimained in the slurry 1s from about 0.01 ta about 54

pprs (exprossed as CLL)
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