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AND METHOD FOR CLEANI NG GAS TURBI NE COVPRESSOR BLADES
BACKGROUND OF THE INVENTION 1. Field of the |Invention

t invention relates to a chemca
‘gg?ﬂfﬁgﬁg?or gas turbine blades. In partchﬁgﬁgng9Mﬂm
present invention relates to a cleaning conposition
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and a netal corrosion inhibitor conponent. 2.
Description of the Prior Art Industrial gas turbine
engi nes are used worl dw de. An exanple of a gas
turbine is a Mrs Gas Turbine or a Taurus 70 Gas
Tur bi ne, manufactured by Sol ar Turbines, Inc. A Mrs
turbine has a 15 stage conpressor and each stage is
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the largest at stage | and the smallest at stage 15.
IDbfeldng tlopevatioon, air is drawn into the conpressor's
di vergent passage and conpressed through every st age.
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on the | eadi ng edge of these air foils. Consequently,
2oPesceptionedifthaciremdyt is 1ost in the conpressor section.
This in turn reduces the horsepower available for
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approxi mat el y pounds per second
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across the first three or four stages, and it is very

Tﬁl& Eibdof H{%xﬁest et tﬁé‘ﬁorﬁr#}%sgi A2 OGSt DR SR AT AR S of
ave adhered to the
rotating blades. The air foil of the stator and rotating blades has been designed for

maximum efficiency. However, as a result of continuous operation, contaminants
build up on the leading edge of these air foils. Consequently, overall efficiency is lost
in the compressor section. This in turn reduces the horsepower available for
consumer use. The Mars turbine engine compresses approximately 90 pounds per
second of air at full rated horsepower. There is only a small amount of airborne
contaminants per standard cubic foot of air. However, with the massive amounts of
air passing through the turbine, these contaminants are muitiplied. Moreover, the air
enters the turbine at room temperature and leaves the compressor at approximately
630° E. Most of the lost efficiency is across the first three or four stages, and it is

very difficult to clean the blades once the contaminants have adhered to them.
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turbi nes nust be cl eaned, usually nonthly, to maintain
operating efficiency and maxi mum avail abl e
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t he bl ades thereof during power generation w thout
have been able to cure all of these properties.

SUMMARY OF THE INVENTION

The present invention relates to a gas turbine cleaning composition comprising a
mixture of (a) a glycol alkyl ether compound, (b) an alkoxylated surfactant with an
alkyl chain length of from about 3 to 18 carbons and (c) a metal corrosion inhibitor
component. The present invention further relates to a method of cleaning a gas
turbine compressor and/or the blades thereof during power generation without
significant loss of power, which comprises contacting the surfaces to be cleaned with
a cleaning composition comprising a mixture of (a) a glycol alkyl ether compound, (b)
an alkoxylated surfactant with an alkyl chain length of from about 3 to 18 carbons and

(c) a metal corrosion inhibitor component.



significant |oss of power, which conprises contacting
the surfaces to be cleaned with a cleaning
conmposition conprising a mxture of (a) a glycol alkyl
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THE 1 NVENTI ON The present invention is directed to a
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gas turbine conpressor blades. The aqueous
cleanlng solution of the present invention is applied
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composition comprising: (1) a solvent component (about 1 — 20 weight percent)
including a combination of one or more alcohol-ethylene glycols, (2) a surfactant
component (about 5 — 25 weight percent) including one or more nonionic surfactants,
and (3) a metal corrosion inhibitor component (about 1 — 15 weight percent)

(remainder water; about 50 - 90 weight percent).

The solvent component includes one or more of the following: propylene glycol
methyl ether, dipropylene glycol methyl ether, tripropylene glycol methyl ether,
propylene glycol n-propyl ether, dipropylene glycol n-propyl ether, tripropylene
glycol n-propyl ether, propylene glycol n-butyl ether, dipropylene glycol n-butyl
ether, tripropylene glycol n-butyl ether, dipropylene glycol dimethyl ether, diethylene
glycol ethyl ether, diethylene glycol methyl ether, diethylene glycol n-butyl ether,
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conponent (about 5 - 25 weight percent) including one
or nore nonionic surfactants, and (3) a netal
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Cleaning efficiency and specification tests were conducted according to MIL-PRF-
85704C (Performance Specification, Cleaning Compound, Turbine Engine Gas Path,
1998). Five hundred grams of lubricating oil conforming to MIL-PRE-23699 were
mixed with 50 grams of Raven® 1040 carbon black in a one liter, wide-mouth jar.
The jar was placed in an oven at 240 °C4:5 °C. A 0.25 inch 1.D. glass tube connected
to a metered air supply was inserted into the mixture, with an air flow of 8.5 0.5
cubic centimeters per second. The mixture was heated at 240 °C +5 °C with aeration

for 120 hours, then cooled to room temperature and mixed until homogeneous.

Test panels were 6 inches diameter by 0.020 inches thick bare stainless steel 316.
Soil was uniformly applied to the panel by brush. A cleaning apparatus rotated these

panels vertically at 220 rpm in front of a nozzle, perpendicular to the panel that
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adjusted to within the range of about 6.5 to 9, and
preferably within the range of 6.5 to 7.5 by the
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Table I - Cleaning Solution Composition and Cleaning Test

Formulation | Wt. % Solvent | Wt. 9%  Surfactant | % Soil | Performance

Components Components Removal | Ranking
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DPM/ 3
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gave approxi mately 100% cl eani ng performance had the

hi ghest cl eani ng power and was ranked as # 1.

Dei onized (D.1.) water was used as reference and was
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fac D-25 100 1 3 Dowanol PnB 24 %{g .
‘%ﬁﬁﬁ*}:@i iaPI urafac D-25 100 1 3 Dowanol é %%?/J)zl(m)
Cel | osolve 25 1 Arcosolv DPM 8.6 Plurafac D25/ 70

9633 g af-& /-\I €
%E].n 1950 B dc )E gdé{%lg g‘h }[50\/\5?11? Cﬁaﬁt B27 % Kl %el%cgllnf}nce
DPM 15. 6| ®hupaakss D- Zsoﬁlﬁ@leﬁts 3 Dowan¢mdinaB 2Rardking
Arcosoly DPM 15.6 Pl urafac SL 92 93 B 3 Dowanol PnB
291t Arcosolv—DPM—815 G- St= 92359733
A SR 5. CE A R
PCT/ US2004/ 026709 Formul ation W. % Sollvent W[ %
Sur f act ant 1 %rSwsblv IPRW pit b Rbeaf@oigénent $ 1@ nponent s
Renoval Raglﬁoglgm]lglngrm ac D25
31 T Arcosolv /3| 15.6 Plurafac D-25 100 i
Dowanol PnB
32 1 Arcosolv DPM/ | 9.6 Plurafac D-25/ 6.0- | 93 4
3 Dowanol PnB Monateric™ CA-35/ 2.0
Pluronic L-62
33 I Arcosolv DPM/ | 8.6 Plurafac D-25/ 5.0 | 98 4
3 Dowanol PnB Ethomesn® T20 / 2.0
Pluronic L-62
34 1 Arcosolv DPM/ | 7.8 Plurafac D-25/ 7.8 | 91 4
3 Dowanol PnB Surfonic L24-12 / 2.0
Pluronic L-62
35 1 Arcosolv DPM/ | 12.6 Plurafac D-25 99 1
3 Dowanol PnB/ 3
Butyl
Cellosolve™
36 1 Arcosolv DPM/ | 15.6 Plurafac B-25-5 100 1
3 Dowanol PnB
37 1 Arcosolv DPM/ 96 5
3 Dowanol PnB
38 15.6 Plurafac D-25 Q9 2




30 1 Arcosolv DPM 15.6 Plurafac D-25 100 1 3 Dowanol
PnB 31 1 Arcosolv /3 15.6 Plurafac D-25 100 1 Dowanol
PnB 32 1 Arcosoly DPM 9.6 Plurafac D-25/ 6.0- 93 4 3
PnB Monateri cFM CA-35/ 2.0 Pluronic L- 33 1
%\gg‘g}éh‘/”‘bpm 8.6 Plurafac D-25/ 5.0 98 4 é’%ﬁg‘é&f@f”“’“”
PnB Et honeenOO T20 / 2.0 Pluronic L-62 34 1 Arcosolv

NN 7. DI 11v nf an N2/ 7 -9 04 y. | Lo} Naas | e »]

C VI 1. O TR Ol ghl | Q9 =t o DAWarog I )
Gmiigint | Y- 1o SorSnG Wi ur dhi SR HE 1 AVEbor IS
12. 6 Pl urja@foapohtn?d 99 dom@nBoawanol PrBlendvBut yRanking
Cel | osol yeTM 36 1 Arcosoly DPM 15.6 Plurafac B-25-5

1-00-.-4 o VAN

ovanol e S8 18 1 Lh e e B8 %9 2 | B0 ||

2005/ 024095DNUBZ®04) 026709 Fornul atjon W. (%

Sol vent W. % Surf act iﬂt % Soi | Perfornmpance Conponents
{Aarmmaenon +la Darnmyra | Ra = W=
407 PRI P ATcosolv DPMY | 15.6°Plurafac SL-62 99 2

3 Dowanol PnB

4] 1 Arcosolv DPM/ | 15.6 Plurafac D-25 98 i
3 Dowanol PnB/ 3
Hexylene Glycol

42 1 Arcosolv DPM/ | 15.6 Plurafac D-25 99 i

3 Dowanol PnB/ 3

Butyl Carbitol™

43 1 Arcosolv DPM/ | 15.6 Plurafac D-25 LS 100 i
3 Dowanol PnB

44 1 Arcosolv DPM/ | 15.6 Plurafac D-25 100 |
3 Dowanol PnB
with 40 ppm EBO

In Table [;

1. Solvent component: Arcosolv DPM = Dipropylene Glycol Methyl Ether;
Dowanol PnB = Propylene Glycol n-Butyl Ether; Dowanol DPnM = Dipropylene
glycol propyl ether; Butyl Cellosolve™ = Ethylene Glycol Monobutyl Ether; Butyl
Carbitol™ = Diethylene Glycol n-Butyl Ether; Hexylene Glycol = 2-Methyl-2 4-

pentanediol.
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39 1 Arcosolv DPM 15.6 Surfonic JL-25X 100 1 3
Dowanol PnB 40 1 Arcosolv DPM 15.6 Plurafac SL-62 99
2 3 Dowanol PnB 41 1 Arcosolv DPM 15.6 Plurafac D 25

< wanol PnB/ 3 Hexylene Gycol 42 1 I .
‘%ﬁﬁ)ﬂ"bl{f%f)gom urafac D-25 99° 1 3 Dowanol PnBf é%&%%’t%ﬁ{mw
CarbitolrM43 1 Arcosolv DPM 15.6 Plurafac D25 LS
400 3. Dowangl:..PnB cosal M., 15 | yr af ag;_
B 25 0T 3 o1 Rt the " SRt oA R
ethGoleewibabopode hicthavleose] vl,DPMeredDapopil @ik EBO =

: . Ether. . ol .PnB.=, Pr ene d,ycol.
bR of VB0 SR i e b PRR S g eBrice
priqpytrahgdiherhydButyyilH- Cé L2l aagaiowgibNh =4 - sEinkeyil vEndo ahyeio keid N-
Monobutyl Ether; Butyl CarbitolTM = Diethylene G ycol
! ityl Ether; Hexylene dycol = 2-Mthyl-2,4-
pent anedi ol . 10 WD 2005/ 024095 PCT/ US2004/ 026709 2.
Eor r dhirfactantthinperteot: Neodg @AENIC12-11 ethoxylate primary alcohol with

S0l Bl 2oLl i e TRLY L BUGAT RSN o
BBE Neodnl 268 ethafyldid pimiry dicokyletithyd holerBeyits; Surfonic L12-
é):i l§(§§ ?(Bt (51 ?’dﬁ”%&}l; EL&(}IE@ 8?;5}_@0%& (%)C iCﬁjO—I}Ii %ﬁ(iyg eSurfonic 1.24-9;
POE (9) C12-14 Alkyl; Surfonic JL-25X: C12-18 cthoxylated, propoxylated alcohols;
Macol L12: Lauryl alcohol ethoxylate; lconol 24-9: C12-16 ethoxyl alcohols; Iconol
35-8: C12-15 branched alcohols; molecular weight 580; Plurafac B25-5. C12-15
alkoxylated linear alcohols, molecular weight 810; Plurafac B26: C12-15 alkoxylated
linear alcohols, molecular weight 1030; Plurafac D25: C12-18 alkoxylated linear
alcohols, molecular weight 930; Plurafac SL-62: C6-10 alkoxylated linear alcohol,

molecular weight 840; Plurafac SL-92: C6-10 alkoxylated linear aleohol, molecular

weight 700.

In order o prevent any aqueous corrosion or stress corrosion of compressor materials,
and to prevent hot corrosion in the turbine, the components of the cleaning solution
are preferably of high purity and balanced with the corrosion inhibitors. The residue
or ash content of the cleaning solution should preferably not exceed about 0.01%;
therefore, all the components, especially the surfactant component, should be a grade

of high purity, low salt for a gas turbine cleaning application purpose.

Preferably, total alkaline metals should be less than about 25 ppm, magnesiumn and
calcium should be less than about 5 ppm, tin and copper should be less than about 10
ppm, sulfur should be less than about 50 ppm, chlorine should be less than about 40

ppm, and vanadium and lead less than about 0.1 ppm.

While the present invention has been described with respect to particular

- embodiments thereof, it is apparent that numerous other forms and modifications of

11



and
((tetrahydro-2-hydroxy-4H 1, 4, 2- oxaphosphori n-4-yl ) net
hyl) phosphonic acid N- oxide. 3. Surfactant

Neodol 23-5: Cl12-11 ethoxyl ate pr
ﬁﬁ ﬁnﬁﬂmnth 5 nole EO units; Neodol 25-7: S¥§HMCWO
et hoxyl ate primry al cohol Mﬁth 7 nmole EO unlts

0 Wi, t

g N AP BRIR B0 il Yl G
[Preperg invegon @heral 0 -should bk ydnstrSurtd omiee all 2L4k:—1191bv109§3511@9)md

25 Cl2- 1 thox l.at ed
el S FU LR R nd e S it oiion
et hoxyl ate; 1conol 24-9: Cl2-16 ethoxyl al cohols;
I conol 35-8: Cl12-15 branched al cohol s; mol ecul ar
wei ght 580; Plurafac B25-5: Cl2-15 al koxyl ated |i near
al cohol s, nol ecul ar wei ght 810; Plurafac B26: Cl12-15
al koxyl ated |inear al cohols, nolecular weight 1030;
Pl urafac D25: Cl12-18 al koxyl ated |inear al cohols,
nol ecul ar wei ght 930; Plurafac SL-62: C6-10
al koxyl ated |i near al cohol, nolecular weight 840;
Pl urafac SL-92: C6-10 al koxyl ated |inear al cohol,
nol ecul ar weight 700. In order to prevent any aqueous
corrosion or stress corrosion of conpressor materials,
and to prevent hot corrosion in the turbine, the
conponents of the cleaning solution are preferably of
hi gh purity and bal anced with the corrosion
inhibitors. The residue or ash content of the
cl eani ng sol ution should preferably not exceed about
0.01% therefore, all the conponents, especially the
surfactant conponent, should be a grade of high
purity, low salt for a gas turbine cleaning
appl i cation purpose. Preferably, total alkaline netals
shoul d be | ess than about 25 ppm nagnesium and
cal cium shoul d be | ess than about 5 ppm tin and
copper should be |ess than about 10 ppm sul fur
shoul d be | ess than about 50 ppm chlorine should be
| ess than about 40 ppm and vanadi um and |ead | ess
than about 0.1 ppm While the present invention has
been described with respect to particular enbodi nents
thereof, it is apparent that numerous other fornms and
nodi fi cati ons of
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[1 WD 2005/ 024095 PCT/ US2004/ 020709 the invention
will be obvious to those skilled in the art. The
appended clainms and the present invention generally
shoul d be construed to cover all such obvious forns
angrh glfl ations which are wthin the true spirit

ant "¥dbPE™EF St he present invention. 12 Wat is cl ai ned
is: 1. A gas turbine cleaning conposition conprising a
m xture of (a) a glycol alkyl ether conmpound, (b) an
al koxyl ated surfactant with an al kyl chain length of

fr ﬂm&@ﬂquﬁ}mﬁ cte@nmé&m%&b&ﬂ&onﬁiﬂl@mé @}mﬂuﬁ%‘f ﬁi) a @@E&EQAﬂdyP&her

i nhi bitor nent erein as

ol PPHE. (1P PIRE it e éﬁ algisﬁw @g&pqﬂfroglaabaut 3to

metsadarboas mqb)cmmetarruohbilm mhﬁbmsmsaﬁ@ment Sh&@ineRd lﬁg(txfré Rd¥lan

thkgroqE %on3|st ﬁ hE t;y ol eam doacetic acid

1. Bt Eameierb s o b0, 23 U AYRITOR ke it

i( ?fiomp)mda't g-se]édzmiﬂﬂyh R oup bbrssmnhg)smmu@loz@ﬁm@a&h;em;ai 6,8-
tetr ro

ox%m’;@f%‘zﬂ%c %'w(ﬁéﬁ{me&’yﬁﬁ@gﬁhs;%. Enetylepely biskphgaphonic

anadldS rnmohiy:b 1 (aet%ybenzt@tifomzalmz-an Obxarpn@mfoﬁm -yD)methy')

r a am ne osition as
S D SR e S PR AR R
c omigtowiBithnblamingel ected from the group consisting of

propyl ene glycol nethyl ether, dipropylene glyco
nmet hyl ether, tripropylene glycol nethyl ether,

pr:o pEHeeﬁﬁp@htyﬁQb relart@ir ifEMIm efdiRFein satki Q&@pwh(ﬂrbﬂaegbd(ﬁﬁhnd is

p er, l e col n-prop
58%9‘%#8 81 y%‘fp ‘F’{ﬂ Plﬁgxlg ne iy mﬂt*}gfﬁéth@wa ;ﬁ&ww ene
n él)jati)yzhetﬁiflhﬁfer, tlﬁ}frb}@ﬁéhpglyedﬂen@ﬂ)y 6@kr, Propylnel gl yc@trhﬁr"opy ether,
&%Ien g) ycol q i meth r di et hyl ene
et PPYEF ef'Y 0 sR AN efifRer éirwé enerel 591 "é’l“ﬁ’é{ | e, Ypropylene
dl@jchy hens! g:lh)éi} Q:llprﬁp}béiEYélycﬁt Reutyl (Btlﬁi hM x@ﬁ)ﬂelﬁ' %%ﬂl n-butyl
fther (% @a coI prop er,
Vo) B Susch g oe*@fhé)ﬁeﬂ@egg y%wﬂwéﬁh?r diehytene
etgn;em maﬂnglz Bt Wedsichdrglyesfn- btﬁyl e, GORRes QD hasyl ether,

n cl ai p1% erein s % alkox | at ed
8?5 01 jRZopyl et ér, ethylene glycol n-butyl ether; and ethylene glycol hexyl

ether, and mixtures thereof.

3. The composition as recited in claim 1, wherein said alkoxylated surfactant is
selected from the group consisting of nonionic ethoxylate primary or secondary
alcohols, alkoxylated primary alcohols with propylene oxide, and block copolymers of

propylene oxide and ethylene oxide, and mixtures thereof,

4. The composition as recited in claim 1, wherein said alkoxylated surfactant has an

alkyl chain length of from about 6 to 15 carbons.

5. The composition as recited in claim 1, wherein said alkoxylated surfactant is

nonionic.

13



selected fromthe group consisting of nonionic

et hoxylate primary or secondary al cohols, al koxyl at ed

primary al cohols with propyl ene oxide, and bl ock

copol ymers of propyl ene oxi de and ethyl ene oxide, and

m xt [ [

M e e e R e R S E N

alﬁélfkhaln | ength of fromabout 6 to 15 carbons. 5.

The conposition as recited in claim1, wherein said

al koxyl ated surfactant is nonionic. 13 6. The

C o?r’pé%‘? ¢angpasitien asgeditedih qiHmd aberein thagibefgheymbxhiee Hkopf about

thgsmx§ure is fromabout 6.5-9. 7. The conposition

as recited in claim®6, wherein the pH of the mxture

is fromabout 6.5-7.5. 8. The conposition as recited

| ngChal %lﬁposﬁ\ﬁ? 5§}e@mtdhiﬁ cmn%gl u%ﬁerﬁﬁﬁhe@?{xﬁﬁ‘é RS, SAREEBhtent

| ess than about O. eani ng a gas

tukﬁﬁh@l%ﬁﬁﬁMﬁ§%or and the bl ades thereof during

power generation w thout significant |oss of power,

whi ch conprises contacting the surfaces to be cleaned

wi Ph 4 mesthed rif ifdpacivagozs tinbive comprebsst el the hiladen thereof during

a

e A S R R S

t osu_t@cwp @@rféeaa%wvb)a céeaﬁﬁrgaaom@wtmsqomnmnmabmxm of (a) a
QN GIRYL ol %&%Jhndt(t}ﬁax{réi%gxwaﬁ:d Qﬁ'ﬁac?\ﬂt @ltl]lfé‘rli LA JEh ‘%ngth

ent [ess than about ppm said corrosion

i e ghoubdipplorrarons §1dsfé] wpelalrorrpyen inhibitgregmponent, wherein

COfhg hri3tthRBaPhn MNealfRE H¥hOl BAM lgﬁ%ﬁtab&;t Zgﬁf)rg 1said metal corrosjon
1, 8- octanedlcarboxyllc acid, (((2-hydroxyethyl) 1 mno

bi g}hlb(tﬁré{owp@ﬁ@)s)se pted from @m, cengging oNNawgthigoleamidoacetic
( (50@4 ri@bf@&ﬁd@arh&@ﬁ@é&d"’tﬂ(ﬂi@rc&yetﬁ%?Pﬁ‘i@)oBi@r (thetfiylene)) bis-

yl )nethy ) phosphonic acid

5- PROSINPPIc] 29143 Nigegot (ichzioe-2-isoxridtt Ufds  oxdpbespbfrin-d-
Wi )tlhﬂétlﬁgﬁl%%loﬁmaag N—ox"i@c aJch? nﬁﬁl&hpg 3a§en5&ﬁéztafedaﬁ nixtures

claim wherein said glycol alkyl 'efher compound is
thereof with triehanolamine..

10. The method as recited in claim 9, wherein said glycol alkyl ether compound is
selected from the group consisting of propylene glycol methyl ether, dipropylene
glycol methyl ether, tripropylene glycol methyl ether, propylene glycol n-propyl ether,
dipropylene glycol n-propyl ether, tripropylene glycol n-propyl ether, propylenc
glycol n-butyl ether, dipropylene glycol n-butyl ether, tripropylene glycol n-butyl
cther, dipropylene glycol dimethyl ether, diethylene glycol ethyl ether, diethylene
glycol methyl ether, diethylene glycol n-butyl ether, diethylene glycol hexyl ether,
cthylene glycol propyl ether, ethylene glycol n-butyl ether, and ethylene glycol hexyl

cther, and mixtures thereof,

11. The method as recited in claim 9, wherein said alkoxylated surfactant is selected
from the group consisting of nonionic ethoxylate primary or secondary alcohols,
alkoxylated primary alcohols with propylene oxide, and block copolymers of

propylene oxide and ethylene oxide, and mixtures thereof.
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sel ected fromthe group consisting of propyl ene glyco
nmet hyl ether, dipropylene glycol nethyl ether,
tripropyl ene glycol nethyl ether, propylene glyco

n- propyl ether, dipropyl ene glycol n-propyl ether,
tripropyl ene glycol n-propyl ether, propylene glyco
n- butyl ether, dipropylene glycol n-butyl ether,
tripropyl ene glycol n-butyl ether, dipropylene glyco
di met hyl ether, diethylene glycol ethyl ether,

di et hyl ene glycol nethyl ether, diethylene glyco

N- PUtKk nRtHAe s redﬂteatuhmblane vgalebéﬁﬂﬂaldfh%y&la@ﬂ B@¥factant has an alky!
ethyI er, ethylene glycol n-butyl

ne gI rop

eﬂﬁéw éPﬁVﬁ@Wétéﬂ§8ﬁ‘mﬁexyl ether, and mi xtures
thereof 11 The method as recited in clain19 wher ei n
saj d Iko yl ated surfactant is sel ected fromthe
gr léu BRLPL s KGO ARy DAPECBERErxY %‘e‘b%‘ﬁ“iarﬁi“}} iggponionic.
secondary al cohol s, al koxyl at ed prlnary al cohols with
propyl ene oxi de, nd bl ock co ol Q ene
ox} 4déjh8ﬁﬁth8ii Ay TeEitd B Ypaed: “éﬁ'& éiﬂd Pi@em@ﬁ é’? e rom gbopb6.5
Theg.met hod as recited in claim9, wherein said
al koxyl ated surfactant has an al kyl chain |length of
fromabout 6 to 15 carbons. 13. The nethod as recited
| N15C | Bhe Mhethod Ve @éceedNinSedif 13| Waeedih alieesH SEHhE atktaRtis ErSm about
mH£$09|C 14. The nethod as recited in claim9,

the pH of the mixture is fromabout 6.5 -9.
15. The nmethod as recited in cIa|n114 wherein the pH
of the mxture is from about 5. 16. The net hod

as! o AP ol 3 é?cﬁ?%“@a“ﬁﬁeeWB?’F\‘“tﬂi‘Femmt"}E? fizsea msiduegpontent less
r agircipeut@ontegnt | ess than about 0. 01 % 15
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