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EXoz sh=, F=A.

A7 4
A1 WA A3 7 o= g o AHoH {7 FEARFEH dY9sHE dF3g9Ae] fFaZ(effective amoun
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A7) A A ave Ak e AHe] #4=(industrial or municipal effluents)S Z]3l7] 3 w4 A%

(waste water treatment plant)®l RS EF o= 3t=, WH.

A3 15

ol WAE ek, AFel AolY F7191 FEAF AX(preparing)sHe W
a) o3 WA we TRAUHN=E AA

WA E2s|=EFA)v"e E2F(trishydroxymethyl phosphine)S-
=971 shellAl Atk (soda)et % %

471 98, =24 e ZE7] deA HEHI G EEWE) AN F 289
= (tetrakis(hydromethyl)phosphonium chloride)E ¥FA]7]= w@A

HO
w OH OH
/o NaOH /
P X P +NaX

b) <3b(alpha), 2 7Fomega), YT EA=-LZ A (dihalogeno-alkylene)& AAje] a)or] Ao

(reaction mass) AellA WwhS=Ela St 4Ad tEAEH(alkylene diphosphonium)©o] @A WHA:

zHOW i S — W/eﬁ_;@j—/ Z:

c) 471 WA wel LU =E AAStAA E(tri) Ex FYE2FF(polyphosphonium)g #8317
Aell, A belld dofxl AR HxAxgol o] tEdEANw A B Aeke] Egas| =AY £
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7l & & oF

2 e f71Q0 FEA, H710 FEAC Ay W g3gAEA {1719 A &= #E Roltt.
2 e A A ~%l(aqueous systems), 53] #HG& A F(waste water treatment plant)ellA] Alg/d =Hel ]
ok(bacterial biomass)& ZA3t= WHUlA ARE3H7] 93 2594, H o5 2F9AY] &% 4 ol &3

AAE ALgEHE Wl e ol

g7 e

P2 (molecule)d &&9 A =(uncoupling activity):E, 7] Exel AEsHH  Ea(biological
degradation)ol <& A AM*E(bacterial cell)9 AAl A Z=(purifying activity)E FAAIZIHA <
(waste water)2] Hlo] Qw2 S ZHAAF)7] $J8] Al AE oA 2(bacterial cell energetics)olA 2t
|3l Ao R olFolA Yuk. AEY FF T A3 F wIhZ(mechanism) e AF-AFEH(detail),

3 ) ) d . - “
o2 So] W% <Biochemistry> 3 edition(HAF: Lubert Stryer, AA: W. H. Freemen & Company, <,

= (USA), 1998) % gk W& <General Microbiology> 3" edition(#A=}: Roger Y. Stanier, Michael
Doudoroff = Edward A. Adelberg, THA}: Macmillan, 1971) o 7] %] Att.

M+t A (bacterial growth)oll tfdt &2} &9 Fd== MF2l ofuX]&(bacterial energetics)?] &3
& (unbalance)ol] &3l FE%+E= 249 2n] 79 (overconsumption)ol] €3] A eIt expressed).

B221e] olyd g3 FdAEE A S8 A (activated sludges)e A9l 2 (source)dlA A3 7HAE 7}
oAl sk A $oll, T2~ ko (French abbreviation) STEP o 9l o]%o] XA % w4 x| (waste water
treatment plant)olA <] Ao A4l Wk},

5 (waste waters)®] Aol dojxf, vio]Qujxe] A4k Bl o]o] wE &4 Lol A (activated sludges)= #HF
o] ] %A (nutrients)® ZH|(consumption)ol|A] H]ZEHTE, Z& HA(respiratory process)ol &af, J
= AbstE L, ol AE E<h(cell division)o] WSl U9 wAE o AMEE 5 e oUAE WESr).
olAl, JUdAie AHlE AFLAH <Ak (oxidative phosphory ation)2] @Xt(phenomenon)el]l 23k Al¢A = H g
OL(bacterlal membrane) A9 FgAH(proton)e] ZE(flow)S FE3t}; o]zt 552 ADP + P ZHE ATP
(o}d]i=Al 3 Q14F, Adenosine TriPhosphate)®] A4S 7hssHAl sl 222 IR FEE 53t FA9AF 7]
—%ﬂ(proton gradient)S T Ao|t}, ATP = AFE HA(cell processes) ZTH(AE Y EFH)o AEo|
ANUAE ATt

B2

Ak} AUz &S WA = Aok, ol X ik Aol o3| wle]euj AYike] FAE o]

2 4 A, 239 (uncoupling)S ATP 9] deEjolA ol dA] FF(energy supplies)® A (formation)e] A3l

o} A3, EdFdAE, €0, 2 AgEE g4 HES FUMATIHA g A4 (combustion)e] & 3A Q]

G (energetic yield)S #aAZtk. oA, €3de ¢ He& vHlojouj~9ol Aak(less production of
0

f oxygen)® YERIT},

biomass) % 4AFA9 ] W& AH|(greater consumption

H 4~ A2 (wastewater treatment) F9Foll ALbE AMF2] Hlo] Qv (bacterial biomass)® A|ASI=u] H]-&o]
v, weka] wle]emze] fHAE AA ujge AR oot

gige] g
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349 98 78
odbgo] 2He ZA(source), & EAQ 4 A2 (urban waste water treatment plants)e] ¥7] ¥HFZF
(aeration tanks)olA AE3sHA £# A (biological sludges)e] Akl @&AJo] Hoj= 30 % 7HA] #AEH+ A
o7 FAHEE &¥Y EA(uncoupling molecules)E AQtsl= Ao},

B ougo) = gE 2238 g8A4(efficiency)o] #FFE X (reference) THPS(HIE# 7|~ |2 wE AL
¥, Tetrakis Hydroxymethyl Phosphonium)e] &&A3 AdHoz F53AY & HU & 39
AQtsl= Ao, AETH &ex] AL i g 842 53 &9 W0 2004/11323690 7] %

Eowyol I & e FAEAH % AEZ Es|Al(abiotic and biotic degradability)e] THPS 7} §l= #A
Bl g wE | THPSO tiAl7ls3r &89 EAF(alternative uncoupling molecules)E A|¢HelE Holx|wt, Aby

A= @74 49 A (environment issues)’F A71E 4= A& H|-E3 A (non-degradable) o] T},

23} (ecotoxicological

o]t}.
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npxjEto g W owwol & EHe EE3SH)(toxicological) E 3
&

aL, oo STEP oM 9] &&= Add &g A= Agts
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o BA W 1 ye] AL, os HAA(DY F719 FEAS BAHE B Ao o

ol71M, ne 4 WA 20, BtEFEAIE 5 WA 100] E£3EE o),
me 0 WA 10, vlHASA= 0 WX 1o] E3EE= S=o]ar,

Y& Fole, utEAsAlE S&22ko|=(chloride), AFo]E(sulfate), X2=7°]E(phosphate) B HEwnjo]=
(bromide) +o]°]t}.

EE, R owwe od wAE w2t Ae s, 47 498 £719 fEAS Axss el B8 Zol
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[0022] a) olsl wkg-2el wel xEAS| =S A7 kA EﬂiﬁlE%/‘]Uﬂ‘é
A71 s, =dd 297 bl ek 22 Z9

(tetrakis(hydromethyl)phosphonium chloride)& ¥FA]7|= ©@A:

23 (trishydroxymethyl phosphine)<
JN2GIERYE)EAEE FEilol=

N
o
o
o
;
_v; e

HO HO
ﬁ & w " A
NaOH
/_PJ x O o/ iNux +HCOH
-
HO t HO
OH
[0023]
[0024] oJ71A, xv &ol&o]aL;
[0025] b) &3, ow7l, taEA=-LZAA(dihalogeno-alkylene)S AAld] a)ollA] dojx w2 wjA(reaction mass)
Aol Al dh-gsar, dl§she €29 fgyxAayxEo] dojX = A
HO
HO How ﬁ OH
Y A/
P
A e — T
/ \( HO
HO HO
[0026] OH
[0027] c) 7] WAl mEt xELUI=E AAHAN EY Ev FYEAEFES AT A8, @A belA Ao
2 449 txxygo]l I U EAN 4 2 IEFe] Eas|mSAdE XA Aoa vbEshE
A
HO HO
w 2Y- W OH HO
/kﬁ\ _/ NaOH
P + /
R n @, + /(/gn\ P —
\i Y Y /
HO
HO HO
OH
HO HO
2Y- w OH
>p ( OH NaY+I?6(§é
/el e T
HO m @
OH
[0028] OH
[0029] 714, X, Y, n E m& F7] (DA AFE guE e
[0030] Lok, B e o3 sEA(1)9 #7119 FEARZEE duEE g39Ae Fads A A" HIEeEA
U A A 2EY HEATE AL E3EE, FA A A" Fo A AldA nlolouf Ao AAS XAdEE HH
#3k Flojt}:
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B
S

4714, ne 4 WA 20, vkt sHAE 5 WA 100] E3HE = FolaL,

m 0 WA 10, RFESHAIE 0 A 19]

e

gl grolaL,

b

Y wgeAE 2o, diolE
A= Soleo|t},

2F0|E| oA HO|E W HIZulo]E o] 20T o]Fo]

™
=
lo
fl
e
v

g w28 Al ne 80]aL, me 0 i lojt).

EF, B ouge 3] geE sk 2e 719 FEAZYY Auss 9w R3S £ A 3
AU, A AxRsh AFANE AL EFeE, FA A2R FAA ARA vieleviae 4Ae zdsh
ol #at Aol

H
__)tl‘ll

A Azl H7bEE §71Q FEAe fFEHS 100 mg/l 77}1] o E 59 50 mg/17HA, A 30 mg/17HA
ek g k. atRE A, FA Al2"d HtEE f71d FEAS] fFa% 0.0001 mg/l WA 100
mg/1, 0.005 mg/1 WA 50 mg/l, <= 5% 0.01 mg/1 WA 30 mg/l, AN 0.05 mg/1 WA 10 mg/1= e
o g wEAse, 4719 FEA FEHS 0.1 WA 10 mg/l, 92 59 0.5 mg/l WA 7.5 mg/1,
ZAd 1 WA 5 mg/12 YERATE

G3g9AE #HE5o Ao FAAHoR AgHE sy o9 shre sstEdEE AdstE 4+ Qo
(formulated):

A & Al (surfactant ) ;

AEA A A (ant i-foam agent);

27AY A3 Al (scale inhibitor);

F-2] A Al (corrosion inhibitor);

HFo] @ ALl = (biocide);

S # Al (flocculant);

do]AE HAZH oY <2]=(agent facilitating solids)/E ¥#2](water separation); =

EAFA| (dispersant) .

vt & A, A AJ2Ee ) Ak mE XWe] ¥4 (industrial or municipal effluents)E A g]sl=d AFEE
= #H Ay Aoty olyd AxE f7] 2 9E A (organic pollutants)S ZH](consuming)stiL, AAFE-sHALE
T HEoR HEygrd Add & vEr] 98, Tk, ik 3AZGE B €24 RS
(denitrification))olA "AES A§Fo=2ZH, A9 FA(industrial processes) (& E°, Fo A4t
(paper production), 2}3 4Fd(food industry), 3}8F &% (chemical industry)) /%= FA(dwellings) %
7132l A& (institutional buildings) B A AX2HE ] HAG5E 3 E AT (recover).
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webd, ®owge 37) golE sk g wEGAle fEFS £A Axdel BAAG A Az 4%
ATE Ae EFeE, FA AzE FolA AR vl ozl 4ge st WEe AFad.

A g AA G oA, E BHLE A AlzEA AHA Blelovae FFS 2Ase WS A¥s)
AL, A7) e 37 dolE wieh 22 gEefAe] Fa#s AdA weleuast A or HFAE AS
x d RS Ags] AAEA, A AR Well &4 SeAe] Hdl AHE oAt HEAA
[e]
1

B Ho 84S 9= Aol BAHT(it is recommended to put within a limited time a maximum
volume of activated sludge into contact with the uncoupling agent so as to obtain optimum efficiency

from the latter).

uplA], Ao A AJESA 53 H~E(biological pilot tests)ol T3], ] 74 wpol ool 43 g
FAAle]l HAHAH HEL "S- Fo&(instantaneous dosage)" T 7F EFH(flash mixing) &2 &
= "Z24A ¢ &3} (instantaneous mixing)"e] THFOZ T E YT}

AL, F71Q1 FE=A] H&(action)o] AHAOZ FFAEY

GF3IGA7E s EYHAE TRk vtolegdy el AR HUbEW, @3 Y9AT) vte]l e dy o] EAlsk=
o2 243 A5 Zes ¢ 3 | W], gmaldo
i

A7, 47 77190 FEAY fFREe FA Al A &8A(Ax EF(dry materials) 241 YERH) | EA)
at 1P E(solids)®l g F 0.1 WA 100 mg, vFAaHAl 0.5 WA 100 mg/g, <& 5o 1 WA 50 mg/g, ol
A 2 WA 10 mg/g & YERE 4 ).

e
i)
o,
tlo
(0
of,
o
v

gye A7) e FAH g
A A oql 1
@7 a) EYAI=SEANY ¥y Gl A

A #4971 stellA g Eg4dstd, g S/E A8 ol &d £ gl dE (perfectly stirred reactor)
o 80% THPC (tetrakis(hydromethyl)phosphonium chloride)S ZA&}a, THPC (0.63 mol) 150 g& &3l &

S 5-15C7HA] Y23k,

=
LLE 5 YR 15CE Z4sHA, 8% At & 385 g& 3A17F o] H#a1;
WA, 8 EFES 10ToAA 12417 5 FAIA1 7] 3L,

PAE TELHF =S 15 WA 30T &%, < 10mbars?] t&Holr E/ZFUds= Egd&E9 FHo 28
Askar

oflgbE 970 g& H7lsta, LELUS=E AFEslY] 3] U 21 stollA THE skaL;
NaCle] HHdS ##sta, F F W vlX(reaction mass)E 4 3lt}:

49 THP 93.5%/ THPO 3%/ THPC 3.5%
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AAd 2:
9A b) Hc): FAFFS FH®=8, n=0 E+x 13, 1))

AAle 1914 Axd wg wiaE v =24dskd, A

stirred reactor)oﬂ =d.

olN

72 98 tuld oA &3 glog (perfectly

255 45 YA 55CE x=d3tHA], 1,8-t]-0}o] 58H(1,8-di-iodoctane) 111.8 g& 30+ Wol F-Ur}.
HFS- v A (reaction medium):= F709) AHS zkii(biphasic), 99 o] AL cH(Nal/NaCl) .

0CoA 50413 Bt FAAZL -, wbg viAlE ofdtstar, dojxl A& 665 g0 WARFEH FEE AR
9] e §ololal, ofsk MR 4 (3 A7) e H)S FAh:

31P NMR analysis
3% THPO

3% THP

14% THPC

H-22axg 9 EF-2A3x59 ost & A wgt 78% TAXF FEA:

W oH
AR

n=3§8
87 %

13 %

b

_/%

A A cql 3:
@7 a) EYAI =S Y X2y Gl A

A BY7] FolA vg Ba3AsE, 7 ZFE 98 tujE oA 28 g A (perfectly stirred reactor)
o] 80% THPC (tetrakis(hydromethyl)phosphonium chloride)< THPC (0.42 mol)¢} & (50 g)o.& A A3 A5
A A8k ;

2)

L 5-15C7HA] Yztsta;

=2
a0
o
3
0}e]
()]
0Q
o
i
N
N
ol
=
H
uli
u2
jn)
ol
I
Gl
>

Faatr) 9s B 27 SolA w EARS ZFea;
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[0084] NaCle] H#4S A=At

[0085] AN 4:

[0086] DA b) & ¢): ¥2¥FEO FA(n=6, n=0 E+= 191, 2 (1))

[0087] Ao 304 Az W mjAS e BEAstEa 45 A 55T 2x® 2dE, 7Y FHES Y ed
A =3 F A (perfectly stirred reactor)o] E=¢I38FaL;

[0088] 1,6-t]o}o] @ =& Ak(1,6-diiodohexane) 111.8 g& 304 o] &3, &2 45 WX 55C=2 =4k

[0089] Ao wHg A= T2 A4S Zai(biphasic), 99 FAo] WA AcH(Nal/NaCl);

[0090] W EYE] & 15% THPCO] EA|atell 50Tl 30A17F &t F4 = At}

[0091] 10T =04, 8% NaOH 30 g2 H7bebaL;

[0092] SEE 40TE AAYTH

[0093] 1,6-tjo}o] @ =&l 2k(1,6-diiodohexane) 14.5 g& Hil;

[0094] NS EFES 50Tl 1243 Fob A A H T

[0095] RS EES 10C7HA W% &, F5F 39 T E(frit) Al @A

[0096] FAE ZELHI =S 15 WA 30T 2%, < 10 mbars?] oA B/ZSdds= &8 ZHo 93 A
Ad}aL;

[0097] o ¥HE 400 g& FH7bstar, XELUSI=E AMESEY] 98] B 27 StellA] FRHSkaL;

[0098] 10T =04, 8% NaOH 15 g H7betar

[0099] L2 40%% ARG

[0100] kS B3ES 50Tl 1247 B A A1Z71EA, 1,6-to}o] =8 AH(1,6-diiodohexane) 10 g& Hi1;

[0101] S Wi AS 10C7HH] ¥ZE F, F5E 39 ZYE(frit) Aol oA H

[0102] Y LELHIE=E 15 YR 30T 2%, < 10 mbars?] ¢4&HolA E/EEdds= &89 FHo 28 A
Astar; I F, FELUIEE ALEE7] &, B 350 g2 Hrbstal, $9% =7 sl FHIA:

[0103] dojzl =L, vz 327.7 g=AE whdl(drawn off) A4 gH2 el

[0104] Wi H (drawn-of f) 4~/ (aqueous phase)s & obAlEIo| E(AcOEt 350 g) = Al|7g3kar

[0105] A7 ¥l 7% (aqueous phase)& 224 FL7|oM 2-8vist(desolvate) It

[0106] Aol whe o 284 go] dojxlar, o]sk 3 2] W (nuclear magnetic resonance) 412 I

[0107] P NIR 4]

[0108] 1.6% THPO

[0109] 3% THPC

_12_
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[0115]

[0116]

[0117]
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ZAo) 95% EAXTE SEA:

HO
OH
n=6
60 %
HO

n=6
40 %

HAAd 5

oxytop® 237]d A& (screening test) 22 §719 F=A0 <3 BX )X A2 =7

& A8 respironetry) 0.2 93 et A o8] oA AHel pas W] AN (LA wH

iF 5
o gl 549 4z 4l HYe Z4a7] A, oxvtop® AF AEE Se] wEeldel Nn Awd @

\/
=
o
o,
o

F7F dREE 3 A ARgdET. ol mdol MtA F5(model bacterial strain
Schinella granuli)e o] ¥7] FFz=25 Eg¥H7] w&id, 53] SIEPY A £3A 9

(representative)]t}.

g FREA Q8

i

1 WO 2004/1132362] AAle] 39 7MAEe vk, FF Schinella
AFEE WO 2004/1132369] AAld 33} tE) AEFPo A AL-&ES

C[S‘
Q3
=
[y
=
e
o,
vy
S
ol
finid
rfu
lo
o
]
o,
()Y
Y
N
N

.

ol

2
R

o]

fe
AC)
ol
>

Y
s

2
o
TN

off &

12

F & 1o Yekdlt. o]ES tEF(contro) (P EFIAE £ 31A|
HAEZA JeEbTh.  o]E 0.05 mg/lollA Ex2ol tidh A& vER, 9]
Zaro] diE] AoiAeR 18%°] AbAk AH] HdS zteth THPS
etrakis(hydromethyl)phosphonium sulfate)¥ oxitop® & ZA3t AlgelA 3 ppne] % A, 16 + 8 %]
o aysE LdAANZI, EFY9 24 (uncoupling factor)ol T3 THPSS 95% AlZ] FZk(confidence

interval)e [10-22]0]3L, 1 %< 26 Oxitop® AlFel|A] doj7 Az HRE AZHr).
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

ZIHSd 10-2012-0100931

# 1
ppm s&
dE= 0.05 0.1 0.5 1 2 3 4 5
Ex. 2 18% | 12%- | 15%- | 15%- | 10%- - - -
16% 8%- | 16%- 9%
14% 15%
THPS 16+8
%

ol T HYE FF I sxolA yAZH A (decoupling effect)e] A3, 7 F oF3F JA(slight
inhibition)E X5, I % Sppm(&X=&(rated concentration)) Tx]olA HA B_J’}‘(tOXICIty)7}‘

dolxitt.

Bz dofxl A
1H

z o3k XP F(order of magnitude)® T AAd 29
2¥ge E¥ES 0.1 =

Y =3
iEY @ OEATY o A 2 ppmo] EFEE AUHon W R WEFsHT AA
g3 giE Ao, FHY s 1599 EJ’P% zr= 1ppmell YX|stE Ao w Hlth,

AA 6
Chemostat®

e sdsl(biological pilot)ellA F7]1 Fr=Al ols 23t &4 A4 54,

Ex2e] BA(E7] AAd )& AHs G4 A5E ASHoR FEehs AR BAZe] td AW (Tests
on biological pilots continuously fed with synthetic effluent dealt with the molecule of Ex2), €& XA
Aol frad A4S 39 adE HoFr., AESH 9dEE A4o] s5EEelx, AEHoR F77F B
L oF 799 EYAE 27] A olFol HA(purge)E WA (FE A9 AxFok. AAEIA Al St-
Fons (Z#22)e] 4] STEPO] SAdstel &A1& Wi, &uA9 &2 w3} 7|7 Fo, ¥4k Ex229] Hee
FraezA 18% W0 2004/1132369] AAe] 1] 7HAIE =3t E3H (flash mixing method)ol whel safxict,

MY A&EHE =7 3 (flash mixing method)ol W&

s A%e A9

i)
o
2

AaEol FHEE F VI 2, AP o]
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F 2
MEIE
Eay AH Ad =
xi2| =27 889 | (745 Copol | wmBol Ut
SR MLSS/g 9| g)
CHEZ (O 2]) / 0.188 /
THPS 2.9 ppm 13.6% 0.171 9.0%
setE Ex2, 1.1 ppm 14.9% 0.182 3.2%
stetE Ex2, 2.3 ppm 20.2% 0.160 14.9%
[0126]
[0127] E3] 2.3 ppmoll A, &&A AR zHid 3 3EE Ex29 ¢33 5848 nAYE xR vuste] 20%
B ofgt 238 A #EE A
[0128] o|Hol|= o]3} EX21 ® EX22as}al A AE =, A7) Ao 29 33E Ex2¢ 2709 ©}E 1#o]=(grades)E At
L3 271 A8 108 FU(injection) 7|ZFel] A=A olst AFE A}
# 3
MELE
) AH A4 =
*2) SRRl B8Ol | yoECone) | MaEel 2
She MLSS/g 2| g)
CHZAT (O] 2]) / 0.174 /
35S Ex21, 2.3 ppm 37.4% 0.113 35.1%
3tetE Ex22, 2.3 ppm 24.3% 0.135 22.5%
31812 Ex22, 5.7 ppm 27.6% 0.129 26.0%
[0129]
[0130] B35 EX22E &9 A AAY A 27.6%, AFEY A 2602 3 EEAS et (o] HxoA &elX

(o) =4
o] AAF(purifying capacity)o] W= %] tSS 321,
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