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Top of surface
AN Ratio Cr/Fe
Surface A
1.0 nm H,0 Cr(OH)X H,0 '
2.0 nm CrXOy Gr{GH), H,O ’
3.0 nm CI’(OH)X Fe(OH)X Gr Oy I 1.0
4.0 nm Cr{GH)} Fe(OH), Fexoy CrXOy - 03
aa co,  Ni R0, Ni,O, .
6.0 nm e} Ni Cr Fe =) '
2.5 nm 5.0nm
Surface > layer thickness
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//BC-Office/Daten/KOMMUNIKATION/Presentations/Pharma/Surface_Passivation/Illustration der Resultate Seiten 35 bis 38.pdf
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RENRS XERS REFS (F)
1.4401 316 06Cr17Nil2Mo2
1.4404 (1.4435) 316L 022Cr17Nil12Mo2
1.4301 304 06Cr19Nil0
1.4571 316Ti 06Cr17Ni12Mo2Ti

BEBRT , MENIRSEE (AFaX )  HEHENGEHESHS. nSRaimHaEs
RTEMEERMENETIE LRMNS1E.




advanced cleaning solutions

BIEXI BIZREHIB P ER



BCHIXNIREHRIEP RN

advanced cleaning solutions

SiBTERAIREEK .

(1) 5P

 ToE XL

(2) TCHEZSHIE
1550 LAREE

(3) BEMHNREBR:

s, 52,

ERe I\

EFATHIERSEE ) .

(4) EAREREA

raY | NCIN
iUIﬁﬁlﬁo

. BERIH

SIE | TEEAIES.

iR ERAENE0.4umLLT ; IEGE
Z£0.8umLLT,

R MR RIS 1EAY M EK
240, T E RN ( &I




advanced cleaning solutions

PRERFNEAFILL



N porer

advanced cleaning solutions




H4=2 “ rouge” (BRBE , L6 ) ? ~ borer

ZRI[ZS - rouge” SRR ’ axiiﬁ'égm




= horer

advanced cleaning solutions




... SRPBLRYIMR ... = porer




SIS X R X borer

BN -

T IS 2 FhE
BW......

RIBER | A8, H=et. B

L
W
]
L
h=}
Bt
L
2]
I\LIL\
{1}
L
{1}
\
I
L
XH'

(B

EE :
B AE IR ER S5 2,

2R -
BHLT - REERERE | E FEERIEITTERERFE.
Bi% - RAAEPDHEMNHKEIKEYES | BEBERArIAMELIRE.




ASME HRRJtEXrougethis = borer

ARHH (7KEE) S

HBRETTM DA
ICP-MS FHEFE |

SEM HfeEBFEHE ;

EDX BEEFREIXGIELIRN=S

TR ERRI DA

JeBEIE (SECRETE | BUEHELE )

BRI
BTSN GE (o1

S )

&t (
BF0E

*RMHE ) OH% -
ERUE (RCEREEETIm

B hE T )

AugerfBFaeis

MBS

XETEFE

SHTRTHE

?)’JJEI

53¢

L7

LA E2ERAEIREN !

FCFRMBEIE DT ( [EEHFRH

HYFh % |, ATLAEID ot 7o TUSERY

[ R<E)

BREEERSHES )



R ETEE. .

AP IINSRITIRT5
HR{AL

TEBD TR E Ao BY

TFHe, BT B RS AR LTS . il

Kia , SRR ERIRERNM RN ;

WEREEN , BN FES RIS
BNEIEESER IR |




SO RIEE—I 2% = borer

I MK, SENEKREGE - TE2HARY
@E%‘Lﬂﬁ%*ﬂ %WC%*’JEJZ ( BRI IRERTE
EJZ/\EIJ ) JTRR BEEEZIEEE 1{?& BoiEde , &4
AR/ NI | AT AR AR MR IR,

ST N B S MEEER | HEFLBEENER
R AR AR,




3 15 = horer

advanced cleaning solutions




SO iRiEE—II 4% = borer

%_2& oL | BERSH BV EAI I A EZRN
REBEERER.
—EEFE SRR IR ERER ( |EFISAIIEE
7 “%EJZ’\EI’J )
EMHSHEE (BE, 406, 15, 268, X
&, ,5“2_\&. ...... ) o
—— BRZERIFETERASY) (B ) XN
HENERRIE I,

PEAREMNS , XMPERE R BRI RG] ERIZRE
AR SRS mAYt Hﬂf JHAA TSR, IR
ABINREAEEE A BEREHEEX,




= porer

advanced cleaning solutions




5l

A0
080X M4 AN
; > Wl ¥

PRI K SFBREMHELL , IR



IRFHELNAREEE—I 4% =S borer v

B — J'L—-/i\DJ BENEESWY) , HEESIIERZER
REAMARETERFMAT , CIISELFES

bEE TR KJ_ FEIENN , st Fi2Wes |, & §$J¥
SHER, XEHNERERME? )ﬂZT*ﬁYﬁ%u:EI'J f’%ﬁ , T

AR D IR

Ilmll

TR =B EBRSNRETNR | mH
M . (EN S ERENSRIE AT S A TR

REMNY | REERS. )




= porer

advanced cleaning solutions

2019/03/23 12:45 10T OLYMPUS 2019/03/25 10:20 10T OLYMPUS



3 15 = horer

advanced cleaning solutions




BRALIRIRR S - = horer

advanced cleaning solutions
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ERGMPH#ITE :
A4 : RiEKF50um
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BB (DT B~
65% to 75% Fe-oxides (FeO, Fe,0,, Fe;0,)
10% to 15% Ni-oxides
15 % to 20% Cr-oxides
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FELELN Comparison of the ratio of Cr / Fe

" RECRETE 0.2-0.3

" BREE 0.8-1.4

" iRERICIFRS . I 2.7-3.0
([EFESIRLESRSD ) k

Ratio of Cr oxides [ 'z ovdies

. i‘«%ﬁ?ﬁ%ﬂw 0.2-0.3
" (BRAE 09-1.9

" RHRIEIFRRSR
(BRI N - -se
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BRI (1EER ) [RERMESEALL
Concentration [at %] Cr/Fe Crox. | Fe ox.
Sampling location
Surface condition: brushed 0.3 0.3
without passivation
Surface condition: brushed 08 1.0
HNO. passivation
Surface condition: brushed 0.8 1.0
Electropolishing
Surface condition: electropolished 1.2 19
HNO; passivation
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Borer deconex i EDHT :

BGE AT S RERSTALE -

Substrates stainless steel 1.4404

Finish of surface electropolished ground handpolished
concentration [at %] CrlFe | Crox./Fe ox. CriFe | Crox/Feox. | CrfFe | Crox./Fe ox.
sample
process 1 2.2 43 G.0 74 3.7 5.3
original process
process 2 1.8 2.8 7.0 7.0 2.5 3.3
shorter contact times
reference value 1.1 1.6 0.4 04 0.3 0.3
1.4301 1.4034 1.4021
X5CrNi1810 X46Cr13 X20Cr13
brushed surfaces brushed surfaces brushed surfaces
concentration [at %] CriFe | Crox./Feox. | Cr/Fe | Crox. /Feox. |Cr/Fe | Crox./ Fe ox.
sample
process 1 2.0 3.8 2.2 2.0 1.6 2.4
original process
process 2 1.7 2.8 3.0 3.6 20 2.5
shorter contact imes
reference 0.3 0.3 0.2 0.2 0.1 0.1
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Recommended process parameters

steel concentration, product temperature time designation
steel qualities 2 % deconex CIP power-x 8o °C 20 min. process 1
14301 14404 |2 % deconex CIP protect 60 min.

steel qualities 2 % deconex CIP power-x go °C 10 min. process 2
1.4021; 14034 |2 % deconex CIP protect 30 min.
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deconex:
DEROUGE |
DEROUGE P

Derouging system at neutral pH value

Rapioly and eMectivaly removes rouge depasits
from siainiess stesl water systems and process
vesEels

Appliaation

The deconex DEROUGE system rapidly and =fect
wes rouge from the surfaces of ARSI 2L, AISIIHE TI and
ASS| S04L shankess sheel. The: new Drocess works In neulmal pH
condiions and thersfone meets e ewer More sEngent el
rements for plant maimi=nance and envisnmental prolection.

vely remo-

The deconer DERCUGE system 's a contoiled process ang
5 therefore sullaile for derouging production equipment n e
tolkowing mamutachuring seciors:

= Fharmazeuicals

- Shéccrckgy

- Cosmetcs

*  Furified water procuction for medkcal uses

The cacores DERCUGE system is sxpecialy swled i the ge-

rouging of

= Water for Injection (WFI)
00D and storags tanks)

systems

1els (e.0. I vancine production)

Bemettis {0 you
Shorter downsm:

Neutral p process
and o

etleciive.

Sater o use

Simpie Iprocess coniol araiytical equpme

Rapid resuls

. . Safer 1o
Tred-anziesied process o derouging opersiians.
Highiy effectie

=t maierial compatt-

Does nat coniain

hakgenides Mo cremical stack of surlace:

ANTNE 3 resiiueres proosss. A

valdmied anayfcsl meseods S

ionper duty Cycles for procucion sculpment
res ane ringing water do nat requie reuiralzing. Waste dlspozal is simple

High concentriions of aggressive acids ane not reguired
Msonkoring of denouging soiudon effectsenes:

Shart derouging cycle times. Improved =1

“The lower conceniralions required mean that k s more cost-=feciive fo use.

Longer M cycles for process piant and squipment.

af tre dermuging o

Propertiss

Az te natural passvated layer on siainiess siesl sufaces
ages Ecan form arust-red deposk known as rouging. Rouging
Is generally consicered 1 be unacteptable because e 15
the i34 that particies of the d=posit will detach and snéer or-
culasen.

FRouge deposks Ao make It cfCut o corl the process pa-
rameiers of systems where & spectfed surlace stdte must be
maintanzd,

Your soktion for removing fouge: ihe decon=x DEROUGE
system (palent appled for) s an mnovalive, nectral pH derou-
ging mashod wiich achisves excelent and rapid nesults.

The system comssts of ceccres DERODUGE fdgud and
deconex DERCUGE F powder. Thess two components are
mixsd sharly befare use.

The advaniages of using Ine deconex DEROUGE systems

s does not require expenshe

= descripons. This perm|

5y Cocumenting

milzhed aratyticsi procedure sna

B

= borer

DEROUGE P

c’n::ﬂn::a:'rar: wmesion inhitor

13 on type and character

neing agent

n 05 %)

14401, 1

A neutrailzation Is N0t necessary. Process. and rinsing water
c2n be disosed of whhoul the need for furher satment. Dis-
PosE Of process and rnsing waker in acconzance with youriocal
waste walsr rEQUIEIONS.

Fngldus anatysis/olsaning valldation

Analys's methods for esting for e pressnce of process. che-
mical residuss are avalanie.
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SFF R AR EER

- |AJf&E lRl@/fE/J__giﬁ%
UNBIRGE, &E1E......)

- UIM, Gt (KEUEE | EO8=R , BEX

ERTERE > 70°C ( A#Bi2100°C)

EIEFHNESEE < 5% (0.5-2% )

ISR E 300 e TIEREME

. R _EXBREAFAH AR R 2 Fdeconex
CIP protect SREFTIHFELALIE | FBIREER

Treatment with new deconex DEROUGE
Tﬁ EIJ.'J:Q %LJ1’{{N230 system. Before and after 1 hour.

?$ ?$ i
l'r Il'r

1.
2.
3.
4
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deconex DEROUGE system

VA3~ B4
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B4 : C4H :
AR : RAMIE deconex DEROUGE system  15%BSERIATR + 159 TR A
WNEREE , 80°C , iZBL/EY  80°C, RBA/NY




Time

Cost

FarxJtbER = borer ...
Strong acid Soft acid pH-neutral
Efficacy - - ++
Health, Safety, Environment -- - +
- - ++
Complexity of Operation +/- +/- +/-
Material compatibility +i- + ++

30 %, 70°C,4 h

1.3%,70°C,4h

Application example

Before and After
Derouging on a piece of piping

vaiRod-B4
Origwwel Tedd dadk

visotod-A A

Origpmal

Tashshuck
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Sample image (256 pm x 256 um) before (left) and after (right) derouging; right: confocal image
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Before/after pH-neutral derouging treatment
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Corrected for surface waviness error
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deconex DEROUGE ZR ARt
ZARER , 73l LIBECE 25071810007+
BRI AR,

deconex DEROUGE Z2A#AEEGS=FMr~5 :

- deconex DEROUGE ( ESPrscBSEER)
- deconex DEROUGE P (#%k , Bi&5 )
- deconex DEROUGE Z ( &ig— 1" BHIBNER

EIR R At S FHRACDSEMAEIZE A

EERSZERNY
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ERAIE

- pHIE

- Conductivity BB&=R
- TOC =Bk

SHERE
- HPLC ( &30&EEIE )
- IC (BF8is)
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Thanks for your attention!
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