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The present invention is directed to compositions and processes for the production of stable, alkaline,
high solids, low viscosity, low surface tension, low flammability, sub-micron titania sols that have minimal
offensive odor and methods of their use. Compositions of the present invention include, for example,
mixtures of strong and weak organic bases used as dispersants to stabilize the titania sols. The dispersant
mixtures have been found to result in relatively high titania solids content, low surface tension, low viscosity
suspensions that are low in flammability. Sols produced according to the present invention can be used, for
example, in catalytic applications such as catalyst supports for diesel emission control. or in pollutant

photocatalyst applications in which it is desirable to have the titania in sol form.
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DEAOH(E #] 128 17)R A& 8% » & 4 4 &
KR E - Bl#hib » § 4

DEAOH(E #IS)H # 2 5B B % 2 18
TEAOH(X #120) &% » BB A ERAHK - KM & AMP
HMEAOHR A (FEH16) B ESALRESHHEARE - B
s © AMP &R & TMAOH % R % - 4t # MIPA &2 Jx & K&
MEAOH(E #/21) R DEAOH(® #]22)Z & A # > T 3 & 48 4
BEBR LAFH2NZHERT ZBXIHBEERS AR
222N T > BBZHEETH -

EARAKRSEHRBERT  TEREEHGH —&8Y -7
A FTHHULETRMESZER ALK ER - FUABHKS
E(AMWTiO,220& & %)X 33 & (pKa<~9.5)A /£ & — o 3% &
o MM EAB BN AEFRHEZHEE - ER B R®R
TMAOHE B # S R BEBRBR I A4 D TELEAETRE R
ZBEB -

K6l - B K%

ABFRAFGHNAENBEIrRBALSHFALT KRB ADN

151685.doc -17-



1433815

R EREARMBRERBRTERL _ALHKE SR
EREHAR dNLERBTANEHELEEBZIILER
REHAEREZISHB RS EFAR > KHLEHS
EAHBABERARLE AR BEEREY  EREH(EHR =&AL
KRESHB RS )R B N E A E #B (34 o Netzsch
Labstar f LMZ-105 g #% ) - £ A B £ P AR F G % » &
BHB P ALK BREDWRREYWETELRERERER
UM Bla _RLARABEER  HEXTZ2 640245 nm
2 FEH 0 AP RERT AH30-60 nmz R FEHART X
100 nmZ B AR L&Y - AARABEBREF  dHABNERT
ZHBBEAABREB A2 LS5 AAKH - B E &pH
ZHHBEPEGHTITREZEREE - WABREX F —
Mg mteEtRaeaz(EARM)TE - ALHBRE LS
mZ Atk koAU ERETE AT AR BEBRN -
RZ WHEHhB K TFTHRELCEBREER XEZEH M
Bl —FRT_ALRKREADZIREE  KRREEDLE T HEH
FHALE - EHES-HUBLZLUABE N ALKk ER
FBHRBRE RUALAEBPABHATRERKREBEE - KK
BERAZER -
w23 & d N EHE - A1k &2 24 2 DEAOH/
TMAOHs ## B Z B H B R EH
TR ALANEABETESJEGATAZIHNAESE
BAEB@b  EdE hIE6.66kg= 7 8 #(85% DEAOH)
$12.52 kg#, A1t @ F £ 45 (25% TMAOH)R 4 » 44.51 kgxk
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PUBRRALY - K303 kg AH A — RIER (BB X
F17% > <0.8F T %SO)m A LB R T ERERL - ik
L4 %308 8% TiO, 6.75€ % DEAOHRO0.75€ %
TMAOH - {# A Netzsch LMZ-10#F 2 # $8 0.2%2 0.3 mm{ g
BAITHE - ZRRBERBBAEZE L H173 min- R X
R MHHBES  RABTEH 23 B2~ MHE - TH
d %5 B A A 10.8% pH(/ # S5-300B & S5-300B2) ~ 48 #
WA E KRR @K AH (KD MHSS5-300B2)R B B o B
o LBEBETHLAKREKRS -
24BN ERABRBEZEHER

&

K 6 £ AL s | 2EBI | SR | 2HB2 | o8| PH D50 | R | XK&
£t #1 #12 #wok | (CP) | ®A
h% g E (mN/rn)
7 % %
23 TiO, 30 DEAOH | 6.75 | TMAOH | 0.75 | 10.8 | 0.10 5.1 55
24 TiO, 35 MEAOH | 630 | TMAOH | 0.80 | 11.2| 0.12 8.5 43
25 TiO,; * WO, 30 MEAOH | 296 | TMAOH | 0.55 | 103 [ 0.12 9.0 42
26 TiO, @ SiO, » 30 MEAOH | 240 [ TMAOH | 0.0 | 10.2 | 0.12 45 46
WO,
27 TiO, . 30 DEAOH | 4.60 | TMAOH | 0.58 | 10.2 | 0.11 53.0 45
28 TiO, » SiO, » 30 DEAOH | 235 |TMAOH | 1.83 | 11.8{ 0.11 4.0 36
WO,

AL RLEBEMNASEB AS5-300Bx & 4& » 45 A TEMAx
SR BABXES - -RBEEF ER T BEBEHFLEL3-4
#F €% TiO, °» & 4£ Brookhaven Instrument Corporation BI-
XDC4 % L 3249000 RPM:iE 4745 mine F 257 & H x-4 &
BRI B HERBEPRAHGTE) BBIBAFTTEMyp
wzpHTHER -
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%5

$5-300B E23

D10 > nm 32 18

D16 » nm 34 20

D50 » nm 40 28

D84 » nm 49 40

D90 » nm 53 46

# JZ (D90-D10)/D50 0.51 0.97
XDCERERBTEoMBEERE B AT HabsdmA

HBRAK T A /2 (D50) > 3 K & & 45 4 & S5-300B% 4 &
e - TEMB AR (B3 E A EKR T THRTHS nmz 44
Bmk o AR@ o B ESS-300BKAE S A (E2) 0 M 4EH
BHREFPHLEFSZBIBA(EI)  -E3ZREXRE KT
(B3)samE Ay BEE2HhatdBaGERLE)ME
ek RALENNEL THE R EAFPHMERE/RE
BN AR R AR
BERBTABTAIENEAEZIRS S HUBEB AL
Lht2B AR LER LI AARBTI _ACKEBRED
(%] 42 S5-300B®) 88 % & e F A - LR b AT 2 ¥ 5E 55w/
BB OB AL HAES(W e 0 T 10-22) F A A A
2HRBEBAARTHAEALEABRA ALK SE - &S
“REABRARBTHEMLEZ _ALKER -
FH125-~26~28: A 2zB AN _RIEEKITRBDH
g

AR ZHEIELERAFT  BERDLEREL  HEKRXKIL=
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AL BRBI AN RFRF_ALKEIZEUAHLHK S
B oo st MEHALEB AT B ABLTE A BT
Mo BRplMmET AMNSCREMBZ T ETH = AL&A#i
BAKEAMBMALLH(BELERALH)NR ALSE RA
TE2 2B o Ribss— UG B/MRERENDEE M
Atz EFHR(M o Hipsm Atdh A1SO,28%) -
WEREERANEABDLEUNRRBILBE ZHRBEIMN -
ETEHRRXZIHE » O w F AW BER/RKINT S
QLB BFAEATHONEABEBEATAZIRMERBRBEY L
AEEAEZER - |
hmEH20m T > AT FXELHBEAFIN TiO, ~ 4%
SiO, & 6% WO s (AN £ # Aibih)ey 5 B (E26) - # &

¥

% %449 g% T B8 # (85% MEAOH)R 233 gw F & 5 & 4%
(9% Si0,) » 36 giF 48 &% 4z (APT » 88% WO;3) & 864 gk & &
U RErmbW -~ H569 gl kA — R (BB X F
17% > <0.8F &% SO)mAKLBRTERFRLA - k4

o

A4 F30&E %% & 4 A1 o #) A Netzsch Labstar 0.5-L
FRE M A 02Z203 mm YTZAN B T B - 3% % & U
0.56 L/minz Ak AR ERBME T L L300 minz 8F R o
AR F XY BT 25828258 (4 % BE25KE28) {2
BEARARLEAR - RA4P2HBETAHEBRLARARAE
BN EABERER I EBREEIRE BREERRKRLA®
Bh o RAXBREZFRX O REEBAKXANE L BILLR
A (3% 4 SCR) »
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£ 29

EH2094t H A BRI AT ERYEMHAY B RAILS
AEBEFIHAEFR - EA2£HBTIOEB % W AWO R
SiO(MALudoxB & 5 2B X)X HNT » EH AT H264
# 48 Bl @ & (90% TiO; * 4% SiO, & 6% WO;) 2 tb #
TiO,-Si0,-WOs#t # - BH jb » #2.27 g APT(88% WO;) & 4.4
g Ludox AS-30(30% SiO,)# # /u A 100 g #1025 B F -
b # #38 £ B E29 -

MF R H KXBFEAEBEL - E20 R E293 14 A 40 £, 1t 40 & &
el zZ LB KM - 2B —HBFERLT > #£031 gL A1t
e ANBEEB(B 4050 g 30FEF%E2B)P 0 F22F 5%
ViOsz B R B E > REERARBABTRATSCTAEZRE
BRAY  ARBLAZTEBTHAKBEEREF(750C F H10%
HOF 16/ )2 E&MALHERZIHMHB UBEBRETER
APzhREL FlFABHARHIAKETGRERAZ
SCR# L& - A A BEAFT —RHERALY & RHEI
Bk B 201 gk B3P ML EALBARZTHENORI A
N (DeNOx)Z #& /1 - # #4b B H 4 & £ -20/+40& L & o >
PHEENRERZE P AT ANH; F £ F ZNO&E I - 2L 650
Vgt & - oz 2k EHEAL2%H5% 0,0 500 ppm NH; >
500 ppm NOA 5% H, Oz i@ &b H » TR d £ =4
FRARERE FTR&EZINOZLEHHERX -
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# 6.8 F # 1t # 2 DeNOx A R & X

NO# {t %
£ 1 T=250°C T=350C T=450"C
E26 12.9 42.9 43.7
E29 3.6 12.6 10.9
El 3.8 14.7 13.0

B RBTE264 1L B M H 8% A AWO3 R SIO At 4 &
BB EEHMEIBTAEBEIZEBR I A0 EEKRE
zl‘io

Rt AARABERAZZ-—BEFTHEHTF > TURER
PR —HBAZSPHBEUABRFTALTAINBATHRERKZ
AR o Bk £ —-—FT B VP EFHLEE
TMAOHT 2 A E#H o —LERIKEERANRESH F XK

kb ) R A

#iFExE SpHZ EZB -

EEENMBEBRARAXFABTZI Lo RBIEBEIZLAY
AFRBRBRBEERLAXBR)  FERANEHATRAZ SE B
—a sk EBF -

Wl F o BReREpK(BETHEEEZIRNE)RE
BpHT I S AR REA D T 2 HBXEE -l THAEY
5 EPK<IOS)ZEBERAEXETH B AN MR HR
#(pK>10.5)2 B A B — s Bl ey -

RACH oRAATARLEE  EEARAATRED
MM EANFPFEBAMARIZIALAOHRFREBRT > &

X THESERAE  BRRESR - i AREAZHEE L

151685.doc -23-



1433815

EMABMRAEFTAHAEZIRE BEEKR - FTKX > F ik
BT BHBEEHRDG - AT LBREHFBAEATAZE R
RETELZESR REAFATEATE LRTARE DR
AEELEFAARAXMEBBETRFERE LR B AT
FRARMBZEE DHEAKR FX - FERSHE - B
b MM EBEAFFREEGELCE ML ERB R LS Y
2-HmEaR - FX - FTERSE -

AXGEZHE-—HLEEZXR - FHARL2HAEZTE AR
3l A x F X A G

[EXHERA]

Bl1A LB AL HLBEBERAIBARIUNEREE> R A
FHOBRESNABRRARRBR EIRZIFEZR -

B 21% 5 B S5-300BR) 2 TEM -

BI3B T AXAMBAHINEAEAIARAETAZI — A1t
KB B (T #123)% & ¢ TEMB -
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RAEHRAE

(ARAERX  -MARAARF  HHPEERLH > XLRAFTHHHAE)

W owgkg: 99/38875

S : R 447 €006.01)
A LI XIPC or# - C01_G>//(( (@006 01
| Bl .00

— ~BRALHE (PxUEx) v%s (@c:c o
' o o2ty

- ‘ e (077

X Z RPY K — FALSKIE B .,/}éo (_5/006 5
STABLE SUB-MICRON TITANIA SOLS 54 (2006.01)

254> (9006.01)

- . ’%{5 3 nag Q)
b XEARE s o

AERBMS—BEANARRUSEE - B - 5 E
BORBE - BRAR@EN - KT HE - RFEAR R A%
Rk QK BEB LT ERALERAT % - ABFAZ
mAMEREWB )RR RBE ALK EBES » XA
BARBAMBZRAEGY CRRIUMRI LY ELBRTHR
HZRAYE-ALKBHRSE - BRRBRY - BBERF
B RBAB A YL 2 BT (S )R M E ke b K

HzHEBHERBOBRLERAY  RANLETEERBAZ
SRS S R AR BER P -
CXERME

The present invention is directed to compositions and processes for the production of
stable, alkaline, high solids, low viscosity, low surface tension, low flammability, sub-micron
titania sols that have minimal offensive odor and methods of their use. Compositions of the
present invention include, for example, mixtures of strong and weak organic bases used as
dispersants to stabilize the titania sols. The dispersant mixtures have been found to result in
relatively high titania solids content, low surface tension, low viscosity suspensions that are
low in flammability. Sols produced according to the present invention can be used, for
example, in catalytic applications such as catalyst supports for diesel emission control, or in
pollutant photocatalyst applications in which it is desirable to have the titania in sol form.
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W FHEEKERE -
(—)AEHEEREXBAE (1 )@ -
(D)AREABZ A4 HRBERA -

(& A4 HHRALA)

A AREACERE  HBAREEFRAHMOLER T @
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% 099138875 sk £ AP £
b xPH A EESBAA024E7 BISE

- ¥HFEHNEE
1. — BB AMH_ALKER  Heas:
—HE Bty EEAFEVSOE T %X HKHEATIO
B RARVYNS0EE %L BTiO %2 20 —# & # &1t
L/
— B AKMHRESYH 0 K &4 ApK<IOSZ 558 R 4
pK.>10.52 % & & &
Pk M = RIbskEBpH>10 & 4 4k 5 & TiO, %

® ()& A<l umz R+ HGI)R>0252 8 &5 2 R /% &8
o EFAERS KK ALK EZB T -

2. WwH KAl AR ALK ER  HPRTIOMNZHE D
—EaEBALtHGHEES T AARIFEZAILY B
B~ AAbss B E - R - 4R B2 ALY R
Hws o

3. kWwH KBl ARGtk EE  EYSHBKBEH =G
Lk BB R B A ARBSO m/gz A @B AALBI0 cm’/gz
LR

4. WwH KBl KM ALK EB > £ F % H ek hKE
Bgo

5. W KAl AH-_RIiLHKER > H T3

N

s
5
tJR

a A1t

el A N

6. WwiHF KBIZ AR _AL&KER > H A £ <100 cpx %
B

o

7. WHF RKAIZAMH ALK ER > £ 2 4H<70 mN/mx %
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10.

11.

12.
13.

14.

@k A e

8

HRBIlZ AR ALK ER H A F>100C 2/

g

EH e B AR _RIitRBEB I E Has:
RE - A _AILKEE  Haosd

—HEBRany REAZEDVSOEE % 4 % F TiO;
BB ANNSOEZE%ZHRTiION 250 — 4 & # &1t
C/ B 3

—HEAMREYH HE&52pK <1055k B2
pK.,>10.5% % & ; &

HEPaAM =Rk EBPH>10 &4 45 2 TiO;
wa()ae4<l umz R+ AGID)R>0252 &9 % &/
RBHEIEREFELANBZAREBE T A

TIO, AR B A<l um R+#% > &adNEHBERE
WKW ZRALKIEE B RAB ek E = ALK
FRBAIZ Tk EPBRTIOMMMZIHZE) —HEKRAL

mEEB S THAMARIFZIALYD 6 - A 1LH -
2 E - RitsHH B S HALHREASLS -

FRBAIZ Tk APHEHEAKBRY _ALLKBEREA

BBSOmM /gz A BHAALBO.10 cm’ /g2 FLHE B & -

FERBEIZ H ik H P MRt -
HREIZ ik RV sk afaibm Ry A o
HRBAIZXF Xk AT u B AN ALK EZBAEE
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<100 cpx % E -

15. w2t KBEOZ F ik » R P BtaA B -Gk aB AR

<70 mN/mxz k@& b -
hwiF KBAIZX F i AP S B ikMHE ALK EZBAELE

>100C 2 B9 % -
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