ECOS Solution

"Advanced Solutions for Mineral Scale Dissolution in Industrial Applications"
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1. (Executive Summary)
( ) (CaCo03), (MgCO03) (Cas04),
(Si02) . , ,
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. ., ECOS S840
A
’ 20- 25 W/(m 2° ") (AI203)
0.5-1W/(m?2° ")
A
5-7W/(m?2° ") . 1
Thermal conductivity ( ) Y1*o04°
(Fe203) 0.5-1.5W/(m=2° ")
Alloys
SUS- 304 stainless steel 22 A
SUS- 410 stainless steel 28 35-40 W/(m 2° ") (CuO)
A)Iloy steel(0.34C,0.22Mn,3.53Ni,0.39M0,0.05C 0.5-1W/(m2° ")
u
Carbon steel(0.23C. 0.64Mn) 55 A , ( :
Copper 420 , ) ,
Aluminum 235
Deposits( Scales)
Aluminum oxide fused(Al203) 3.6 Vs W/(mz2° ")
Analcite * Pc 4 Q° 6 Uk Q5° 4J 4 Q)+ " 0.19 (Al 20-25
Calcium carbonate(CaCO3) 0.14
Calcium phosphate[Ca3(P0O4)] 0.55 (A1203) 0.5~1
Calcium sulfate(CaS0O4) 0.21 (Cu) 35~40
Ferric oxide(Fe203) 0.09 e —
Magnesium oxide( MgO) 0.17 Loy >
Magnesium phosphate[Mg3(P04)3] 0.33 (Fe) 5~7
Magnesite(Fe304) 0.45 (Fe203) 0.5~1.5
Porous materials Quartz(SiO2) 0.24 CaC _
Ugtrgpvkpg*50i Q° 4UkQ49 4J4@i6" Eeoy '
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Elemental Analysis by SEM - EDX V

12000 +
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keV
Composition C o Mg Al Si K Ca Ti Fe Zn
Wit(%) 5.33 | 49.28 | 586 | 0.76 | 456 | 0.09 | 26.03 | 0.25 | 6.63 | 1.24

Calcium (CaCO3 - - 62.64 wt%
Magnesium (MgCO3) 19.59wt%
Silicon (Si02) 9.40Wt%
Aluminum ( Al203) 1.38wt%
Iron (Fe203) 5.00wt%
Titanium (TiO2) 0.40wt%
Zinc (ZnO) 1.49wt%
Potassium (K20) 0.10wt%
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V
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Image Name: desalinator
Image Resolution: 512 by 442
Image Pixel Size: 0.52 pym
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VIDEO Click

ﬁ ECOS S840™
VIDEO Click , , :
: : , S840
& (Applicable material)
« ) ()
VIDEO Click ' '
S840P ? A 5~10wt% s )
. S840 ? A 50% R , (biodegradable)

S840 ? A 20~40

B
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Ay, S840 SGSRoOHS & VOCs

free
Test Report vo. resvtoiLr.cTsaveazsoarzs Issued Date : 2023. 07. 21 Page 2 0f 3 Test Report no. resoto1rcTsavcazs-oarz Issued Date : 2023.07. 21 Page 2 of 4
Sample No. 1 AYGA23-03728.001 Sample No. =AYGAR3-03722.001
Sample Description : EC0OS-8840 Sample Description : ECOS-S840
Item No./Part No. : NIA ftaeia Nos/Part Ko, iNA
Materials : Liquid } Materials : Liquid
Heavy Metals
VOCs(Volatile Organic Compounds)
Tost ltoms Unit Test Method MDL Results
Test ltems Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321-5 : 2013, by 0.5 N.D.
Benzene mg/kg EPA 5021, 8260, GC/MS 1 N.D. ICP-OES
Carbon Tetrachloride mglkg EPA 5021, 8260, GC/IMS 1 N.D. Lead (Pb) mglkg With reference to IEC 62321-5 : 2013, by 5 N.D.
(=Tetrachloromethane) ICP-OES
Chloroform (=Trichl hane) mg/kg EPA 5021, 8260, GC/MS 1 N.D. Mercury (Hg) mg/kg With reference to IEC 62321-4 : 2 N.D.
1,2-Dibromoethane mglkg EPA 5021, 8260, GCMS 1 N.D. ' 20134AMDN:2017CSV, by ICP-0BS
1,2-Dichlorobenzene mghkg EPA 5021, 8260, GCIMS 1 N.D. Hexavalent Chromium (Cr Vi)* mgkg U‘y‘&gﬁﬁm&% 'i?ergg‘;éczggﬂb; ‘ 8 ND.
1 4-Dichlorobenzene ma/kg EPA 5021, 8260, GC/MS 1 N.D. 2013, by ICP-OES
1,2-Dichloroethane mgkg EPA 5021, 8260, GC/MS 1 N.D.
1,2-Dichloropropane mg/kg EPA 5021, 8260, GC/MS 1 N.D.
Tetrachloroethene (=Tetrachloroethylene, mg/kg EPA 5021, 8260, GC/MS 1 N.D. Test ltems Unit Test Method MDL Results
PCE) Monabromobiphenyl mglkg | With reference to IEC 623216 : 2015, by GC-MS | 5 N.D.
Toluene mglkg EPA 5021, 8260, GC/MS 1 N.D. Dibromobiphenyl malkg With reference to IEC 623216 2015, by GC-MS | 5 ND.
Trichloroethylene (= Trichlo TCE) mg/kg EPA 5021, 8260, GC/MS 1 N.D. Tribr i | mglkg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Methylene Chloride (=| hane) mg/kg EPA 5021, 8260, GC/MS 1 N.D. Tetrabromobiphenyl mglkg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Methyl Ethyl Ketone (MEK) mglkg EPA 5021, 8260, GC/MS 1 N.D. Pentabromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 ND.
Vinyl Chloride mg/kg EPA 5021, 8260, GC/MS 2 N.D. H i mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Heptabromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
NOTE: (1) N.D.=Not detected. (<MDL) Octabromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
(2) mglkg = ppm, ug/kg = ppb, mg/L = ppm biphenyl mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
(3) MDL = Method Detection Limit Decabromobiphenyl malkg With reference lo IEC 623216 : 2015, by GC-MS | 5 ND.
gg; :'==N8L|r:|?tl;lt?\::2nalysis (No Unit) Monobromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
(6) Negative = Undetectable / Positive = Detectable Dibromodiphenyl ether ma/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
(7) The results shown in this test report refer only to the sample(s) tested unless otherwise stated. Tribromodiphenyl ether mglkg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
This test report is not related to Korea Laboratory Accreditation Scheme. p | ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 ND.
Product Name : ECOS-5840 Pentabromodiphenyl ether mglkg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.O.
Htem No./Part No. YA H iphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 ND.
g i Heplabromodiphenyl ether mgkg | With reference to IEC 62321-6: 2015, byGC-MS | & ND.
festiberiod RS a0 ROl 0 iphenyl ether mgkg | With reference to IEC 62321-6: 2015, by GG-MS_| 5 N.D.
Test Results : For further details, please refer to following page(s)
Nonabromediphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
2:7&2’@_ 6 i j_lj Oh D iphenyl ether mg/kg | With reference to IEC 623216 : 2015, by GC-MS | 5 ND.
Tonny Park Billy Oh

Technical Manager / SGS Korea Co., Ltd
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2nd cleaning

<—  Shell Side Flow : Cooling water
<—  Tube Side Flow : Sea water

’

fouling . tube pigging

, Hard Scale ,
, tube
bundle shell
side
SKP  ECOS S840 :

tube shell side

Tube side

* : ECOS- 5480
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ECOS- S840

Aluminum Brass tubes
C68700Chemical Comp. (%)
Cu76~79/Al1.8~25/ Pb0.07/
Fe 0.06 max / Zn rem/ As 0.02 ~ 0.06

: tube side copper alloy

50%- ECOS S480 Stirring Test (20hr)

20 ™ : 0.005g/cm2/ hr : <0.0lum/ hr
35 " : 0.005g/cm2/ hr : <0.0lum/ hr
( ) - ( ):0.6( / [/Hr)

- ( ):08( / [Hr)

1.0~08 [/ [Hr

: shell side : deposits
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Tube Material : ASTM : A268 TP430 Ferric Stainless Steel Seamless Pipes MgO(31.71%), CaO(7.7%), PO,* (44.22%),

Water Box, Shell and Tube Plate : ASTM: AS516 SO,*(1.14%), ZnO(4.728%),
CuO(4.656%), Fe,04(1.35%)

- 70 (Carbon Steel)

MgO, Mg(OH), CaCO,

Volume : 1,600M 3 Tube Material : AL - brass Alloy : C68700
Element : Cu 77.5%, Zn 20.4%, Al 2%, As 0.1%
pe .08 42,5004 . .oy

V Transformer Steam  condensate ( )

, Evaporator tube

4 6,980A

deposition fouling
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Online Cleaning (Temporary pipe spool)
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VIDEO Click * . ECOS- S840P
, Ca, Mg, Fe CaCos,
Fe203 , Fe, Ca 5

Pc4Q°Hg4Q56° Uk Q4
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soaking
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QA Shell & tube Cooler

Shell side tube

Before : Copper alloy tube surface covered with scale
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QOil Cooler
Hose
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QA Air Cooler / Oil cooler

VIDEO Click

Air Side Fouling Clean
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