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I ndustrial gas turbine engines are used worl dw de. An
exanple of a gas turbine is a Mars Gas Turbine or a
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The stator blades direct the compressed air at each stage across its companion row of
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 multiplied. Moreover, the air
enters the turbine at room temperature and leaves the compressor at approximately
630° F. 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.



very difficult to clean the bl ades once the
contam nants have adhered to them Accordi ngly, gas
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SUMARY OF THE | NVENTI ON The present invention relates

Cemporgtigas t ur bi ne cl eani ng conposition conprising a
n1xture of (a) a glycol alkyl ether conpound (b) an
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residual cleaner. Current products cure some of these disadvantages; however, none

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.



turbi ne conpressor and/or the bl ades thereof during
power generation w thout significant |oss of power,
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with a cleaning conposition conprising a m xture of
(a) a glycol alkyl ether conpound, (b) an al koxyl at ed
DEDAIRID BSORIPTIGN Git KME ISIvVENTIORNgt h of from about 3
to 18 carbons and (c) a netal corrosion inhibitor
conponent . DETAI LED DESCRI PTI OF THE ] NVENT| ON_.Th
Thsrrsesent inveRfoRds geqted ar%aétf%fgl\lrteod%ana% eRgEFuAfeS the Sleaner of
r; r er
o R e o B L O e TR o R RIOAS e presen
ineauipo somposes af glydod aliybetbert compoend amharcdkpnilaed swfactant with

gl.ycol alkyl _ ether c und, and, an koxyl at ed i
e B i O M BP0 Bl PTGl TSP Sl RPmpaitiorymay
aldoonBiP® Biktal THRoRGEREMitof B6RAGIehi. On may al so contain a

nmetal corrosion inhibitor conponent. The present

invention is also directed to a process for cleaning a
Theubetepbisertvngs pisp diyegiedid dbivgess for deaingya sdstrateggmprising

P e S SRRk S SRR S B e
clé&pagy solut@dhlwith thBsulpresanbe clewssdt i on rel ates to
cl eani ng agent conpositions useful for the cleaning of

gas. turbj ne conpressor bl ades. The aqueous cleanin
SegHigedbrihe Prospe IR LIOR treRalE d (o BRINB LS B PR STIPNS el for

tht Cleghihe gﬁc o EhYbih & OOMBrb Qe baRES MhE Ghueate cHERAS 58180 BY the

gas turbine conpressors, as well as to effectively
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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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conmponent (about 5 - 25 wei ght percent) including one

or nore nonionic surfactants, and (3) a netal
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of about 6.5 to 9, and preferably within the range of
ClRaming @fficiency 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-PRF-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 °C +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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Table I - Cleaning Solution Composition and Cleaning Test

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

Components Components Removal | Ranking
D.I. Water 96 6
1 ] Arcosolv | 15.6 Neodol 25-9 77 4

DPM/ 3

Dowanol PnB




6. The performance rank was assigned according to

vi sual

appearance (clearance) of the test panels after

w@b®@anz40gs As shown in the Table, 15.6% C12- 18PCT/US2004/026709

al koxyl ated |i near al cohols (e.g. Plurafac D 25)

bl ended wth 1% di propyl ene gl ycol nethyl ether
FotrMilaas®! Vi) oPRblvesh Wiopyhengughyasl | - buByil | @elfermance
(Dowanol ((t m) PnB), and a mi xture of corjrosion .
i nhi bi t o SoTRBRNeRkr t | clCePPeneaithanced dlfeRvidly | Ranking
performaJnce Except| ng Forrrul ation 38, all of the
formutatypns erd d re of
corrosi onf)l nhi #(%?isve(%tfgq liJb%lv%?e1 Iin’r?t@1 4
5- net hyl - DpPRY/ 3- benzOBt rNeadol 25- 70 01 - (.1% by wei ght
N- net hyl ol eam doacetic acid; 0.1-3% by wei ght
tri et hanoPawite 8. 5-29% by wei ght
1, 8- oct anedi carboxylijc acid). Table | |- C eaning
3 Sol ution f,on‘po%rgdsgn, A OINEL &ANDEY), Tegit| ggor mul atfison W .
% Sol vent W . % Surfactant % Soi|l Perfljormance
Conponent BPEBnponent3s| ReorwV 38-5Ranki ng [D. 1. Water 96 6
1 1 Arcop lglv 1 6BNeodoI 25-9 77 4 DPM 3 Dowanol
PnBFor mul RPVEPIREE o6 ISol vent W . % Surlf act ant % Soi |
Per f ormance Conponents Conponents Renpval Rankiing 2 1
4 Arcosol v| B Neod@toséhr 98 N&Hd84 450PM4 HNeodol |25- 7
Dowanol PnB 3 1 Arcosplv 8 Neodol 25-9/ 7.6 88|5 DPM
3 Neodol | PBME Dowandl | Ba®lod 124&7¢0s8i0v| 8 Neodol| 25- 9/
492 4 | powanol PnB Neodol 23-5
5 1 Dowanol | 15.6 Neodol 25-9 83 4
DPnM/ 3
Dowanol PnB
6 1 Arcosolv | 15.6 Surfonic 1.24-9 73 5
DPM/ 3
Dowanol PnB
7 1 Arcosolv | 15.6 Surfonic 1.24-9 75 5
DPM/ 3
Dowanol PnB
8 1 Arcosolv | 13.6 Neodol 25-9/ 1 |98 3
DPM/ 3 [ Neodol  25-7/ 1
Dowanol PnB Neodol 23-5
9 1 Arcosolv DPM/ | 11.6 Neodol 25-9/ 2|79 4
3 Dowanol PnB Neodol 25-7/ 2 Neodol
23-5




DPM 3 Neodol
15. 6 Neodol

Dowanol

25-7/ 3.6 Dowanol
25-9 83 4 DPnM 3 Dowanol

PnB Neodol

23-5 5

1

PnB 6 1
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1 Arcosolv 15.6 Surfonic L24-9 75 5 DPM 3 Dowanol

8 1 Arcosolv 13.6 Neodol 25-9/ 1 98 3 DPM 3 Neodol

PnB

FodbruTdtioh Dowwanel RMzenheddo! 93- SSifattaht oS0l \SdPAM erfor®ance
Neodol 25-9/ 2 79 4 3|Dowanol PnB Neodpl 25-7/ 2 .
Neodol 23C8pponeniso| vefommenems Syr f act aRemoyaloj | Ranking
Per f ormance Conponents Conponents Renoyval Rankijng 1
Ay cosol v TDPNVE13 S QR Z4- 91— 917 & [lpwanol—°nB

oo DR [ Sl A [ e
Sur f oni ¢ |24D8&wamd] 8¥B4 3 1Bomendd PhBISur fignic 12-8/ 2
Surfonic|12-6 . .
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11 1 Arcosolv DPM/ | 11.6 Surfonic 24-9/ 2 | 87 4

3 Dowanol PnB Surfonic 12-8/ 2
Surfonic 12-6

12 1 Arcosolv DPM/ | 15.6 Neodol 25-9 92 4
5 Dowanol PnB

13 1 Arcosolv DPM/ | 10 Neodol 25-9 93 3
3 Dowanol PnB

14 1 Arcosolv DPM/ | 15.6 Neodol 25-9 95 3
3 Dowanol PnB

15 1 Arcosolv DPM/ | 14.6 Neodol 25-9/ 1|89 4
3 Dowanol PnB Neodol 25-7

16 1 Arcosolv DPM/ | 14.6 Neodol 25-9/ 1|76 5
3 Dowanol PnB Neodol 25-7

17 1 Arcosolv DPM/ | 15.6 Iconol™ 24-9 88 4
3 Dowanol PnB

18 1 Arcosolv DPM/ | 15.6 Iconol 35-8 86 3
3 Dowanol PnB

19 1 Arcosolv DPM/ | 15.6 Macol® LA12 87 3
3 Dowanol PnB
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PnB 1
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Arcosolv DPM 14.6 Neodol 25-9/ 1 89 4. 3 Dowanol PnB
Neodol 25-7 1 Arcosolv DPM 14.6 Neodol 25-9/ 1 76 5 3
FRomdmnidn PABt. Nepdpbdlvam-| Wil Aegosehnfadipvl| 945. 6Soil | Performance
I conol (tm) 24-9 88 4 3 [Dowanol PnB 1 Argosolv DPM 15.6
| conol  35-E@TRENENS Do rRIPOBEES 1 Ar cosgREOPRY | Bagking
Macol (r) |LA12 87 3 3 Dowanol PnBFormul ation W. | %
20l vent Vv 1A{%®BNB‘PW”I1 78 PRk fadBIJ0T TANC&, COMPONENT'S
Conmponent s Renoval Ranki I&% j.faArcosoIv D%M 15.p
Pl ur af ac B3 PowagolPnB Dovvanol PnB 21 1 Arcpsolv DPM
15.6 Pl uraf ac 025 100 |1 3 Dovvanol PnB 22 1 Arcospl v
NDAA 1Cc_ @ I mYie) D 2 Dt vl
 PPM—E5-6Prur af ae DPVD 1% G’Plura‘fac“ﬁ Ao 1'60 4
3 Dowanol PnB
22 1 Arcosolv DPM/ | 15.6 Plurafac D-25 100 1
3 Dowanol PnB/ 3
Butyl
Cellosolve™
23 1 Arcosolv DPM/ | 15.6 Plurafac D-25 100 1
3 Dowanol PnB
24 1 Arcosolv DPM/ | 15.6 Plurafac D-25 100 1
3 Dowanol PnB/ 3
Butyl Cellosolve
25 1 Arcosolv DPM/ | 8.6 Plurafac D-25/ 7.0 | 96 3
3 Dowanol PnB Plurafac B-26
26 1 Arcosolv DPM/ | 15.6 Plurafac B-26 96 2
3 Dowanol PnB
27 1 Arcosolv DPM/ | 15.6 Plurafac D-25 100 1
3 Dowanol PnB
28 1 Arcosolv DPM/ | 15.6 Plurafac SL-92 93 3
3 Dowanol PnB
29 1 Arcosolv DPM/ | 8.6 Plurafac S1-92/ 3.5 |97 3
3 Dowanol PnB Plurafac  B-26/ 3.5




Cel l osolve(tm 23 1 Arcosolv DPM 15.6 Plurafac D 25

100 1 3 Dowanol
w@2®5/034005 1 3 Dowanol
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Cel | osol ve PSI/M1S2004/026709

Arcosolv DPM 8.6 Plurafac D-25/ 7.0 96 3 3 Dowanol
PnB Pl urafac B-26 26 1 Arcosolv DPM 15.6 Pl urafac

FdmafatRa 2Wa. DewesvMenPNBVi27 & Argigsetat PPM  Iilb| Performance
Plurafac|D-25 100 1 3|Dowanol PnB 28 1| Arcosal vi DPM
15. 6 Pl ur §pawomintn? 93 Canpopetinol PnB| Romevalr cldRatking
DPM 8.6|Plurafac SL-92/ 3.5 97 3 3 Dojwanol PnB
Prurafac 1B-26/ 3 5Fortmat tan-z 9 Sorvernt— W %%
Sur factant % Soi | Perfolrpﬂrr}ar?}%é])— 5rrponents Component s
Renoval Ranking Plurafac D-25 30 1 Arcosdlv DPM |15.6

3Pl ur af ac |0 Atcoi®l® PBI/ DadmitraPreB®>-33% 1 Arjc@sol v /|31
1.5.6 Plurafac D-25 100 1 Dowanol PnB 32 |1 Arcosalv
DPM 9. 6 |Plde%ingd PpBost 6. 0- 93 4 3 Dowarjol PnB
Monaterig(tm CA-35/ 2.0
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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 1 Arcosolv DPM/ | 8.6 Plurafac D-25/ 5.0 | 98 4
3 Dowanol PnB Ethomeen® 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 99 2




Pluronic L-62 33 1 Arcosolv DPM 8.6 Plurafac D 25/
5.0 98 4 3 Dowanol PnB Ethoneen(r) T20 / 2.0 Pluronic
W 2@32/038931 Arcosolv DPM 7.8 Plurafac D 25/ 7.BCPUSH08026709
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
FoBREMfiorCETWeS ol Vebkveht |3Wt.l Ay CcosaricthdtMo,15. Soitl Peab@tance
B-25-5 100 1 3 Dowanol PnB 37 1 Arcosalv DPM 96 5 3
Dowanol |Fa@u3genss. 6 Al Gomperen®d- 25 99 JRsmaYaht i Hnkipg
% Sol vent W . 9% Surfactant % Soil Perflor mance
Conponet CONpPoT T KT oY COSOLV
390pM 15, 5T AT N OO bEXD SBEOMC A Bstanol THhs 40| 1
Ar cosol v| DPwahdl nB°l ur af ac SL-62 99 2 3| Dowanol |PnB
41 1 Arcpsolv DPM 15.6 Plurafac D-25 98|1 3 Dowanol

veol

40 1 Arcosoly DPM/ | 15.6 Plurafac SL-62 99 2
3 Dowanol PnB

41 1 Arcosolv DPM/ | 15.6 Plurafac D-25 08 1
3 Dowanol PnB/ 3
Hexylene Glycol

42 1 Arcosolv DPM/ | 15.6 Plurafac D-25 99 1
3 Dowanol PnB/ 3
Butyl Carbitol™

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

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

In Table I:

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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42 1 Arcosolv DPM 15.6 Plurafac D-25 99 1 3 Dowanol

PnB/ 3 Butyl Carbitol(tm 43 1 Arcosolv DPM 15.6
wehwsateaes D-25 S 100 1 3 Dowanol PnB 44 1 Ar coROT/USIOPMI26709

15.6 Plurafac D-25 100 1 3 Dowanol PnB with 40 ppm EBO

In Table I: 1. Solvent conponent: Arcosolv DPM =

2.D pr@(ﬁ’Ydsﬁﬁﬁ Gnwittor Metcbiofsner ; siamﬂ@nqlz PhBnzetriazole;  N-
Propyl ene GchoI n- Butyl Et her; Dowanol DPnM =

daqectiy] 9eid) trmﬂtﬁﬁylanéwerl 8-pefpRadicarhoxylie agisk t PO =

B T AP B B SR
and- ((\i’bth’:ﬁwkircﬁ,?-&ydmy-tél&hed;%bxa@hos(ﬁhbﬁﬂ)—ﬂi—ﬁhnéthﬁb phdsphonic acid N-
conmponent: 5-nmethyl -1, 2, 3-benzotri azol e;

0 t hyl ol eam doacetic acid; triethanol am ne;
1, 8-oct anedi carboxylic acid; EBO = m xture of

3. ( (( Zsﬁﬁ@faﬁ?(?iﬁﬁﬁwe)lt 'NEOHQ]) ZﬁSSCﬁﬁﬁﬂ R Be primary alcohol with

bis-p osphonl c acid N oxide,

5 role EPaimjitgr dleoddlydr X124 H IetMXQlaMphwmhmhphwmhy] notg EO

e, OSSR S Ep D ey e PELED BRI L12-
6:MEbE (BOCUDi10Salk Ve 80abnid I-12-8: @I@EJ@) ean&yéuaﬂe SRFfbARITY24-9:

al cohol with 7 nole EO units; Neodol 25-9: ethoxylate
PR (Pelr \2- K Adndi Surfonic B-AdXeCED1§ sthogylatsdy prgnpeylated alcohols;

MERR 12! LRO1 Kol Sl R0 2698 - For el lono
3538 %Xlsmrﬁn&&dedlbrﬂmjd aheléculaxr w@hylsa()gd’h&hfaoml$5 C12-15
al cohol ﬂoxyla

o1y ies BRsaogphaF-camier ar welghiot 0351 o BI0761 53 liguafated
lirfth£ ARBhSTs, ARIRAH aleiyR QWO, etk BERf 8¢2.B85aBoxyided IRear

alcohols, molecular weight 930; Plurafac SL-62: C6-10 alkoxylated linear alcohol,
molecular weight 840; Plurafac SL-92: C6-10 alkoxylated linear alcohol, molecular
weight 700.

In order to 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, magnesium 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
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al koxyl ated |inear al cohols, nolecular weight 810;
Pl urafac B26: Cl12-15 al koxyl ated |inear al cohols,
woriosoedoss wei ght 1030; Pl urafac D25: Cl2-18 PCT/US2004/026709
al koxyl ated |inear al cohols, nolecul ar weight 930;
Pl urafac SL-62: C6-10 al koxyl ated |inear al cohol,
thedheamtiba rwilkbie @btiodd & thBbdkalledicin She 2. TR®agfdnded claims and the
al koxyl at ed Iine?r | cohol , nol ecul ar wei ght 700. In
PSSR A Yegtion geskal yaﬁﬁmg% e Gorstiusd 1o &9 s alsugh plegeus forms and
oIR8 R WREN Qﬁmﬁﬁﬁ AR trd.éas%)ﬁ{t'aﬂh SeopdRd tljieopr? e?lﬁﬁ'%ntib%t.
corrosion 1 n the turbine, e conponents ‘0 €
cl eaning solution are preferably of high purity and
bal anced with the corrosion inhibitors. The residue or
ash content of the cleaning solution should preferably
not exceed about 0.01% therefore, all the conponents,
especially the surfactant conmponent, should be a grade
of high purity, low salt for a gas turbine cleaning
application purpose. Preferably, total alkaline netals
shoul d be | ess than about 25 ppm nmagnesi um and
cal cium shoul d be | ess than about 5 ppm tin and
copper should be |less than about 10 ppm sul fur should
be | ess than about 50 ppm chlorine should be |ess
t han about 40 ppm and vanadi um and | ead | ess than
about 0.1 ppm Wile the present invention has been
described with respect to particul ar enbodi nents
thereof, it is apparent that nunerous other fornms and
nodi fications ofthe invention wll be obvious to those
skilled in the art. The appended cl ai ms and the
present invention generally should be construed to
cover all such obvious fornms and nodifications which
are within the true spirit and scope of the present
invention.What is clained is: . A gas turbine cleaning
conposition conprising a mxture of (a) a glycol alkyl
et her conpound, (b) an al koxyl ated surfactant with an
al kyl chain length of fromabout 3 to carbons and (c)
a metal corrosion inhibitor conponent. 2. The
conposition as recited in claim11, wherein said glyco
al kyl ether conpound is selected fromthe group
consi sting of propylene glycol nethyl ether,
di propyl ene
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gl ycol nethyl ether, tripropylene glycol nethyl ether,

propyl ene gl ycol n-propyl ether, dipropylene glycol
wo2@sopwbs et her, tripropyl ene glycol n-propyl BCTE82004/026709

propyl ene glycol n-butyl ether, dipropylene glycol

n- butyl ether, tripropylene glycol n-butyl ether,
Wihapisayrnedés: gl ycol di net hyl et her, diethylene glycol

et hyl ether, diethylene glycol nethyl ether, ‘

di et hyl ene gl ycol n-butyl ether, diethylene glycol

hexyl ether, ethylene glycol propyl ether, ethylene

al t e I I

1O ) LR el o Ao M 0 P v SFXY 3 LR iy

etbérapampoundh 6y) einnalsaxdatad kkoxfgétanteditl unf dkylaciain ength of from
se t fromt roup, consi st.i ng. of nonionic

S Foessb d o R L o PSS oy at ed
primary al cohols with propyl ene oxide, and bl ock

2.cTpotomprsitionfaspedel i Blgin® X | WheraMthakt Alydod AR yP¥hetesondfind is
m xtures thereof. 4. The conposition as recited in
sedgeifidnirem thsesrenm cepsigingeefapropulene salvnel imgthydi ether, dipropylene

1S. S f t C isting. 0O
SRR oS3 Y BESLRRIRR R oy
etlicrBdipoipyieadighao bopydpyt ethed, thiproflendyigdecd xyg byl ether frogylene
g]?%qﬁ _eq—gngteé& gﬁ%ﬁgﬁﬁg})@%% Pg?ﬁqﬁ) !101?%& gt%ler? trl\ili)r%)f)lyl%gé glycol n-butyl
i N~ A4<1vk: y [ [ i de;
BESBIESEILS Byl PRORICR By80 B8 v
glyerdrreethyl @herThestlydenpogliytolombaty] ethet,t dethilene Ighicol hexyl ether,

ei.n said al koxyl.ated surfactant has an al kyl chain
FUFE HOe el Bt Nt S id g iede afod nexy
eth@MPRiShixit@8s @srebecited in claim 1, wherein said
al koxyl ated surfactant is nonionic.7. The conposition

as recited in claiml, wherein the pH of the m xture .
3.i ey eomanosion 4. weitedyin glaimnh wherpisssaid glkoxwlated cyurfagtant is

se.lae'g‘g)eglt ﬁ.gﬁ%&re %E{) eéoﬂsigttﬂl?g R n%];qiotnl?ce emoggllld{eepllil%alf})’ gMm secondary
alcohols, alk.oxylated 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 metal corrosion inhibitor
component is selected from the group consisting of N-methyloleamidoacetic acid,
triethanolamine, 1,8-octanedicarboxylic acid, (((2-hydroxyethyl) imino) bis-
(methylene))  bis-phosphonic  acid N-oxide, ((tetrahydro-2-hydroxy-4H-1,4,2-
oxaphosphorin-4-yl)methyl) ~phosphonic acid N-oxide, and 5-methyl-1,2,3-

benzotriazole, and mixtures thereof.

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

alkyl chain length of from about 6 to 15 carbons.

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

nonionic.
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9. The conposition as recited in claim1, wherein the
m xture has a residue content |ess than about 0.01%
waostmwoTonposition as recited in claimil, wWhRCEURWDIE26709
m xture has an al kaline netal content |ess than about
25 ppm 11. A nmethod of cleaning a gas turbine
7.cOmpesERitioand rédied bh adis 11 WeéredfthelpHi oTghdd@yedire is from about
eneration without significant |oss of power, which
. Gﬁbrises contacting the surfaces to be cleaned with a
cl eani ng conposition conprising a mxture of (a) a
| J¢ algd
O e P Y T O (AP B s frpm gbout
6.6 718 carbons and (c) a metal corrosion inhibitor
conmponent. 12. The nethod as recited in claim,

rein sald t her compound i selec
0.1 TE5 bRt e B Sr Ve PR AR Grs Bes oSt content
lestthat aboght pOORY! ene gl ycol nmethyl ether, tripropyl ene
gl ycol nethyl ether, propylene glycol n-propyl ether,

d| ropyl ene, gl ycol. n-propyl ether, trlpropglene g yco
fglpeowlppogttwgras l‘?ﬁi'@éylp glagn d|, y/@@]enhﬂqg @iy fure hafedn alkaline metal
butyl ether, tripropylene glyco

(mﬂkgtggl}gﬁﬁgghkgg%?gpylene glycol di met hyl ether,

di et hyl ene gl ycol ethyl ether, diethylene glyco
11rreAh1yllethetl hercleagingt hghe hebigk wonlpressdnuargdl thettates thereof during

di et hyl ene ol .hexyl ther t hyl ene gl yco
ok iy Pt s Tt ipodiehay o simbiny SnEBing e
sudiay&soto W&héhnéﬂt W&h.a sleghifg %bﬁhﬁ)@ﬁhérl‘%fn%ﬁﬁsmé% ml;l’cﬁw of (a) a

met hod as recited in claim, wherein said é at ed

glxend BH ather campandcibe an pHonyleted sgrf@@tgntcwls lra@ talh | clgiin length
o RIS 2 0 P KBSl (PRI Lo F AT B ePeSBRMR o

bl ock copol ynmers of propyl ene oxi de and et hyl ene
120XTletemethiod agiredited és claerié pivherkih saldglyael 4ig @lerroegipbet is
wherei n sajd tal corrosion inhibjtor
Selfsli%oﬁ tthe STe SRRISINE YrPORYcRT @ﬁxy% s sthegy, dipropylene
gl%dl"%&lﬁllo b %ﬁﬁﬁle‘n@ Q"}écﬁ'ﬁqﬁt’h?l I%Efé %ﬂ% e g)lycol n r[‘propyl

8- oct anedi dar boxyl 1 ¢ aci d
etl}mr,sd1propylene 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, diethylene glycol hexyl ether,
ethylene glycol propyl ether, ethylene glycol n-butyl ether, and ethylene glycol hexyl

ether, and mixtures thereof.

13. The method as recited in claim 11, 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.

14. The method as recited in claim 11, wherein said metal corrosion inhibitor

component is selected from the group consisting of N-methyloleamidoacetic acid,
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(et hyl ene)) bi s-phosphonic acid N oxide,
((tetrahydro-2-hydroxy-4H1, 4, 2-

wo@z@phophori n-4-yl ) met hyl ) phosphoni c acid NPXI/ti82004/026709
and 5-nethyl -1, 2,3- benzotriazole, and m xtures
thereof. 15. The nethod as recited in claim11,

tr!/dtl&lhe]amlﬁ@l di, &loksiaxatli edriesk yéidr fred, ar(((Zﬂi:}&ircﬁ@eﬁﬂbe' 1nﬁl’i? Nbis-
t h of from about 6 to 15 carbons. 16. The met ho

(la%iﬂ%é%?)) edi$-ROQSPRYMHE | agibr N19xKlg; d (ﬁpqe%wyimawadroxy-4H -1,4,2-
t T e S It
otb SR InBRMN O bifesptioris, BT NIGRAES LB L RetDL2.3-
béhzbtriaz8le, 4. mikheentdtieofl as recited in claim 17,
wherein the pH of the m'xture IS fromabout 6.5 - 7.5.

9,.The hod srec ted.in_claim in

147 T EerRE 95508 i Elab o et Shit ol st Spfrstegy has an
alR9l chhhiflen®@h RO doASao8Es L1 Edtbsdsal m, wherein the

m xture has an al kal i ne net al content | ess t han about

25 m :
16. ’Fl?e method as recited in claim 11, wherein said alkoxylated surfactant is

nonionic.

17. The method as recited in claim 11, wherein the pH of the mixture is from about
6.5-09.

18. The method as recited in claim 17, wherein the pH of the mixture is from about
6.5-17.5.

19. The method as recited in claim 11, wherein the mixture has a residue content less

than about 0.01%.

20. The method as recited in claim 11, wherein the mixture has an alkaline mefal

content less than about 25 ppm.
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