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Thermal conductivity (8 A E %) W/(m2-°C i
AL (Fe203)d] 24 AL d¥tAl o= 9F0.5-1.5 W/(m? - °C) YUY}
oys
SUS-304 stainless steel 29 « 2] o] E A Ales 5 g5 2 718 Qo mhef Jdubs o= ofF
SUS-410 stainless steel 28 35-40 W/(m? - °C) 4y}, Jt2] AFsH=(Cu0)Q] @ AF A= A8t o 2
ﬁ;loy steel(0.34C,0.22Mn,3.53Ni,0.39Mo0,0.05C OF(0.5-1 W/(m? - °C) & &X r&Uch
Carbon steel(0.23C. 0.64Mn) 55 « EbE g SR Al B S0, EAG Y B 2 (0 25,
Copper 420 2, 94) % B&2olL} 0 o 20| Erfof ntet i,
Aluminum 239 40 B]3to] AN WU
Deposits(¥-2} Scales)
Aluminum oxide fused(A1203) 3.6 =& AR Vs 2AAY A AT A W/(m? - °C)
Anal'cite(NaZO-4SiO3-2HZO) AT (vlB] Ad) 0.19 k= 0] 5(Al) 20~25
Calcium carbonate(CaCO3) 0.14
Calcium phosphate[Ca3(P0O4)] 0.55 Aot 20]5(A1203) 0.5~1
Calcium sulfate(CaS04) 0.21 Z2](Cu) 35~40
Ferric oxide(Fe203) ArstA 0.09 o
Magnesium oxide(MgO) 0.17 7= A2HE(Cu0) Pl
Magnesium phosphate[Mg3(P04)3] 0.33 et A 7HFe) 5~7
Magnesite(Fe304) 0.45 AFe}A (Fe203) 0.5~1.5
Porous materials Quartz(SiO2) 0.24 SR A(CaCO 0
Serpentine(3Mg0-2Si02-2H20) FAME (AFEA) 0.16 Sab&(CaCo,) 14
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Elemental Analysis by SEM-EDX

v Zaotadle 59 24

12000 +
10000 Ca
80001 o
6000
4000 Mg Si
2000+ C FeZn Al K Ca -
0 T T T T T
0 1 2 3 4 5
keV
Composition C o Mg Al Si K Ca Ti Fe Zn
Wt(%) 533 | 4928 | 586 | 0.76 | 456 | 0.09 | 2603 | 0.25 | 6.63 | 1.24
Calcium (CaCO3)  —--mmmmmmmmmmm oo 62.64 wt%
Magnesium (MgCO3)  -----=--===mmmmmmmmmo oo 19.59wt%
Silicon (SiO2) - - 9.40wt%
Aluminum (AI203) - -- 1.38wt%
Iron (Fe203) - 5.00wt%
Titanium (TiO2) - - 0.40wt%
Zinc (ZnO) = mmmmmmmmmmmmmmmmmmmeem e 1.49wt%
Potassium (K20) - 0.10wt%
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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. : AYGA23-03728.001 Sample No. =AYGAR3-03722.001
Sample Description : EC0OS-8840 Sample Description : ECOS-S840
Item No./Part No. | NIA tom NoJPart No. :NA
Materials : Liquid , Waterials ¢ Liquid
Heavy Metals
VOCs(Volatile Organic Compounds)
Tost ltoms Unit Tost Method MDL Results
Test ltems Unit Test Method MDL Results
Cadmium (Cd) mglkg With reference to IEC 62321-5 : 2013, by 05 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, / 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 bipheny! mglkg With reference to IEC 623216 : 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.
o e Heptabromodiphenyl 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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Aluminum Brass tubes —
C68700Chemical Comp. (%)
Cu76~79/A11.8~25/Pb0.07/

Fe 0.06 max / Znrem / As 0.02 ~ 0.06

&4gh A& 9] copper alloyg 4|51
DA &30] glgo] BEEHASULH

50%-EC0S-S480 #l A Stirring Test (20hr)

= Z=F: <0.0lum/hr

20°C : @A} Z+=F : 0.005g/cm2/hr
= Z=F :<0.0lum/hr

35°C : ®AY Z+&F : 0.005g/cm2/hr

* Rk 71 A]»éoP*

Aol of st A 58 H Y
(€2) - 3d848d (€2) @ 0.6 (mg/cm/Hr)o] st

- TdA A Atr (F2) ¢ 0.8 (mg/cm/Hr)o] st
A0 2 sto] AFAAIOAM = AN Q] 7S TR &4
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Tube Material : ASTM : A268 TP430 Ferric Stainless Steel Seamless Pipes MgO(31.71%), CaO(7.7%), PO,*(44.22%),
Z

Volume : 80M? Water Box, Shell and Tube Plate : ASTM: AS516-70 (Carbon Steel) SO, (1.14%), ZnO(4.728%),
CuO(4.656%). Fe,04(1.35%)

MgO, Mg(OH), CaCO4

Volume : 1,600M3 Tube Material : AL-brass Alloy : C68700
Element : Cu 77.5%, Zn 20.4%, Al 2%, As 0.1%

cee 0642000, L ppny

v" Transformer 9] AA Y- Steam ¥ condensate (2&4)0] &&H 2459
a %
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o3l A= 0], Evaporator A Y& sf40] ghed 24 W oty
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A Before : Copper alloy tube surface covered with scale
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Hii Ho]A Wy Awstr|e] AA YU A|A Brazed Plate Heat Exchanger (BPHE) Cleaning technology <
Applications : Typical applications BPHE are heating, cooling Hajo| Eu&7| M Cleaning of Brazing plate heat exchanger
and condensing. 1L e =
Brazed Plate Heat Exchanger+= £ 2 714, W7F 9l 2= x| Ao A& U}t gy A7l w2 Ae AR S A Ule FEE shal Uia g 9l
+ AR

U Q2|9 5 520 B8, 34 A9 Ex A
ct
=

* Heat extraction and heat recovery (dol|4#] & % LollHA] A48 201 z010] 2 o] qIsle E27} Bold oA 80| /5] AstEUch
* Refrigeration engineering ({4%/3% %o . 5 L oo = Ao o =
| O e on cneheerna taE/p s R ool AN B4 B 4 At FeBT 83 B AHEL A
. - T QA Ho gt stst o = o) 2HZ d3ls - T Sl =
Hot water & process water (2% &4 ¥of) At ErEr AA S A AlARS ARESiS U Sele] SHet ZlEel
« Solar thermal systems, central heating, floor heating AAONA 7 E3HR Q1 dugtrof o] 7]&S& A AAF SR AME & 4 9l
(Y BAIAE] Zof, FdddZof, vedd2of) A 3H= AU} §A] B4 U WA H] 82 £0] 1 AFR 7F5St oA =
: ﬁirddrml['lg ('%17] 7d15 o Aldieh &5t Q.
. raulic oil cooling (991714 A5 ¥ . - o St = oo
. Machine & motor cooling (171 2 & cje] 47t ) brazing B 7|2 A0l L014 T asHA wslor B HE FASS
* Mold machine temperature control (23¢] 2&x74d £of) AIASZ] AR AEA] ‘g om, ditRe R SlNd Gars ARgeb H=
» Economizing (o] &of 2o} ) dl, o] BaolA] A &45 doA HAE X2 He 97t AL
™, © Uo7t Deposits?] 22 5401 Fo] JEf 2 F4tg oA &

siEl 7] o= A7t Bayrh
SKP9] Fine chemical& ZAj9] £&4ko] ¢lo] Depositsihe AlA & 4~ 9

onf, 54 o0 1S Folof AN AA 0] HYEAIS FYFYL,

Very compactness and durable unit with high operational dependability. However, heat is
reduced in efficiency due to the deposition of minerals, metal oxides, or fluid scales in
narrow passages in heat exchangers, resulting in narrow channels that carry heat.

We have developed a chemical and cleaning system to clean impurities and dissolved
deposits that can form in heat exchangers. It is this unique thing that enables us to use this
technology globally for the world's most effective heat exchangers. Lower maintenance
and replacement costs and take full advantage of available energy.

A significant consideration in the cleaning of brazing heat exchangers is the use of dilute
hydrochloric acid as a detergent component to remove deposits, which often causes
damage to the brazing material and results in failure of the device.

Furthermore, the components of Deposits are often not soluble in hydrochloric acid in the
form of complex salts. Fine chemical of SKP can remove only deposits without damaging
the base material, Confirmation of complete washing by confirming the water flow rate.
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ECOS Solution

v’ Before cleaning v After cleamng v Enlarged view
Wztaol wald ujulE AA|do] ST U Bof, Y2 752 A JElolH, & BuVE 27|19 7|5 9| RAI A AL 2oty
The mineral scale contained in the cooling water accumulates on the heat transfer surface and the cooling function is lost. This is the cleaning result that the
heat exchanger is restored to the initial function.

Za s, A9, Aehd S0l BEsH RAE 2r]E 1= (Rr1e8)e € AT
o] AstA Mste o] gfAl A= 0} it} stejete et & 2
of7th, stainless steel & 22 W/(m2-°C)Q1E] , AEHHRI 2A211 Z&HCaCO3)<]
9 HEzE0.14 00, }g}a‘g(Fezom 2 0.0924, 2419 ¥ MEE2] 0

=itstel duet 7152 JAstA gyt
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1 1 ECOS Solution
) Bl vy Sudr|e] ¥4s AA 2 AAYE

Agent | " b
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| o =
. pump

—— \ Connecting of circulation hose
VIDEO Click f\‘
Cleanin; T
o

v 271%0] 83hEhE B 235I5] e 2R
Scale dissolved out Dissolved scale sludge
® >3 Hu= St 89 WEo] 9l tojofml FLE AEsh= Zlo] et Yy
o 23t ARAY L& Wl AUHE 02 20~50C o]0, LEI} E245 G/t wEUT
® RARSH A7 A(deposits)oll TtA AZGAIS A sHAl A7dsHor FUH
o nat A7 Q0] opof wet A 5= U AL A sfof FUCh
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ECOS Solution

Stainless steel©]
Pit corrosion

(SAHLER)

® ZHolEx g aor FYEC Jon, A4t ALt A 59 free acid & HEF F-¢ Y FHU7t &oliEof {A7E A= &5 Hol gy
Tl A Btk mebd, SEa ARAS) ALe 2 Eusel Aol a7 fick. S| Stainless steelo] 2.9 &4 (Cl)o] 20] TS H|ofsiet.

o 37149 depositse] Z42-2 AsHAE ofo|nf, M| RS YUK 0 2SUS3I60| D2, HAE|A| oL} BEoly BAL P2 i Lojoz
g4t MRS 1831010} Leakage7t QoiLAl FeTh QAN 22 AF S8 AFE 3 SUS-316 % 72l A Rl A7 £4L Yo 4 9t

<& W 2]} Ab LoHp}o] BHO Al

= Fe + 2HCI — FeCl2 + H2

= 2 Fe+ 3 H2S04 — Fe2(S04)3 + 3 H2

= 3Fe+2H3P0O4 — Fe3(PO4)2 + 3 H2

= Cu+HCl—H2+ CuCl2

= Cu+ H2S504 — CuS04 + SO2 + H20

= 3Cu+8HNO3—3Cu(NO3)2 +2NO + 4 H20

= Cu + H3P0O4 = Cu3(P04)2 + H2
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ECOS Solution
) Chlorinator Scale ¥ 233 utA719] ojufj & 7 '

® Example of cleaning titanium electrode by S840P

Chlorinator A= : before cleaning

Chlorinator A= : before cleaning Chlorinator = : After cleaning (power plant-Indonesia)
(power plant-Korea)

Chlorinator A= : After cleaning

® Example of cleaning Screen basket by S840P

ofu R AL WA A 5 AT HEAN BfA7) BES ol 9 S840PS] G0l A A
(power plant-Korea)
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https://www.youtube.com/watch?v=RBeIL35gR3w

ECOS Solution
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ECOS Solution

d A w719 body, 7|AFR|] cover 522 AATE Y, Fugtr|o] £AH AAA = & AEEE Al75H7]
%ﬂ%ﬂi%%ﬂJ%%%ﬂ%% }ﬂm+ﬂm4ﬁmﬂwm}uﬂqT é&ﬂlﬁ%ﬂ%ﬁ%%ﬁaﬂ

" £ ASA, v LAolo, Aol g ,

dtyct  87]AR9] of: OV\}(Phosphorlc) A AHLactic) L HAAHCitric) AFFAK Malic) ofAF 2 H AF (Ascorbic)
7lo]AHFormic) ZAHAcetic) = 2 1]-2AHPropionic) £ZAH(sulfamic) $4F (Oxalic), £ A AK(tartaric) etc.

)
i
\J
-
e
1=
o
oz
ol
—v—‘
l"

AS7) Aol of5) RAIE
2L (@25°C 12 hr A EﬂiE)

www.skpchem.com

B Al 718 X T : Castiron GCD450 : KS D 4302:ASTM
A53665-45-12

ﬂﬂﬂﬂ%ﬂ%ﬁuq

A 7¥2st BAAR| A 7F 23HE S8409]
R714AE FAlo] 7o) WAlSHA] o


http://www.skpchem.com/

ECOS Solution

A S8 2010 DILE AHIZ EoliS 9ISt HEH S2M
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'& “Advanced Solutions for Mineral Scale Dissolution in Industrial Applications"
s F 1

VIDEO Click

® S840P(ELEFY) 1kg 2 OIUIT £HY E &4 kg S SSHE L

® SB40P & 840] 15% S3HA|7|H, 5840 (SAUELY B3 HZ) 0] FUC},
o o] O|u| AHYS H757| $Y3HA = S480PE 840 50f S840 BAL -1%01 Abg3te 20| g2 gLt
® SBA0PE 24 U HIO| ME|5t0], 53| Cfa AMM SOf H|X|510] TWRA| ALRS
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ECOS Solution
= S840 20kg pail -&7|(2

I—

441)
S840

R¥
COD: 190 Standard Col

0

» S840IBC 1& &7|(°

A41)
0D @50 )

= S840P(&£%) 3,5,8~kgP.Ebag & &

= S840 ( S840P 15%7|&)
COD : 100ppm

RE&2{CO0OD®@@sm)
andard Color  COD with kMnos (High Range))
30

S840 ll¢ G *IEKPHG)‘? s
COD : .

= S840 I

S3t(pH:6) = 4
COD : <30ppm
® S840 YR 1kg & 53} A17]17] YollAl= 50%-NaOH &1 0.12kgo] A Q=
— =22

® S8400] Olu|Z AAAL AchF §5E HAo] %S pH: 622 532 97
o 27 &}

o201

= S840 ( S840P 7.5wt%?|&)
COD : <50ppm
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ECOS Solution

) S840 %4 7% Data =
o HAIZIFEIAE £71: S84050%-2 (S840P7.5wt%) / 40°C A / AA ALt 6, 24, 48A]7T)
o = U e/ HAY /AHRIYATY T e 2450 oM B4 A2 A9 g0l ElE S
> 2917K48hr) 40°C AR =710 A £A] 742 0.001mm(lum)o]|5}+Y.
mm/yr (mm penetration per year) mm/yr = 87.6W/DAT
mdd(milli gramsper square decimeter per day)
specimen Density(g/cm3) |Area(cm2)[Time(hr) [Loss Weight(mg)| mm/yr mpy jum/hr  um/day |mg/cm2/hr |mg/cm2/day
NiCu10-90 87.6 8.94 39 6 6 0.251 0.010 0.029 0.688 0.000 0.0062
C7060T 87.6 8.94 39 24 14 0.147, 0.006 0.017 0.402 0.000 0.0036
87.6 8.94 39 48 32 0.167 0.007, 0.019 0.459 0.000 0.0041
specimen Density(g/cm3) |Area(cm?2)[Time(hr) [Loss Weight(mg)| mm/yr mpy jum/hr  um/day |mg/cm2/hr |mg/cm2/day
Albrass 87.6 8.33 39 6 17| 0.764 0.030 0.087 2.093 0.001 0.0174
C6870T 87.6 8.33 39 24 19 0.213 0.008 0.024 0.585 0.000 0.0049
87.6 8.33 39 48 32 0.180 0.007 0.021 0.493 0.000 0.0041
specimen Density(g/cm3) |Area(cm?2)[Time(hr) |Loss Weight(mg) | mm/yr mpy jum/hr  um/day |mg/cm2/hr |mg/cm2/day
copper 87.6 8.94 50 6 2 0.065 0.003 0.007 0.179 0.000 0.0016
C1220T 87.6 8.94 50 24 17 0.139 0.005 0.016 0.380 0.000 0.0034
87.6 8.94 50 48 32 0.131 0.005 0.015 0.358 0.000 0.0032
specimen Density(g/cm3) |Area(cm?2)[Time(hr) [Loss Weight(mg) | mm/yr mpy  um/hr um/day mg/cm2/hr |mg/cm2/day
A516-70 87.6 7.8 50 6 30 1.123 0.044 0.128 3.077| 0.001 0.0240
87.6 7.8 50 24 53 0.496 0.020 0.057 1.359 0.000 0.0106
87.6 7.8 50 48 80 0.374 0.015 0.043 1.026 0.000 0.0080
« (C1220T :8.94 < 71
+ (C6870T : 8.33 AlBrass Cu: 76~79 Al: 1.8~2.5 As: 0.03~0.06 Fe : 0.06 Pb:0.07 Zn : reminder
+ C7060T : 8.94 547]8 W5 Cu:88.7 Fe: 13 Nii:10
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) S840 %4 7% Data

specimen Density(g/cm3) |Area(cm?2)[Time(hr) [Loss Weight(mg) | mm/yr mpy [um/hr  jum/day |mg/cm2/hr |mg/cm2/day
SS400 87.6 7.85 100 6 39 0.725 0.029 0.083 1.987 0.001 0.0156
87.6 7.85 100 24 69 0.321 0.013 0.037, 0.879 0.000 0.0069
87.6 7.85 100 48 149 0.346 0.014 0.040 0.949 0.000 0.0075

specimen Density(g/cm3) |Area(cm2)[Time(hr) [Loss Weight(mg) | mm/yr mpy  jum/hr um/day |mg/cm2/hr |mg/cm2/day
SUS304 87.6 7.93) 100 6 20 0.368 0.014 0.042 1.009 0.000 0.0080
87.6 7.93 100 24 0 0.000 0.000 0.000 0.000 0.000 0.0000
87.6 7.93 100 48 2 0.005 0.000 0.001 0.013 0.000 0.0001

specimen Density(g/cm3) |Area(cm?2)[Time(hr) [Loss Weight(mg) | mm/yr mpy jum/hr  jum/day |mg/cm2/hr |mg/cm2/day
Usus3ieL 87.6 7.98 100 6 19 0.348 0.014 0.040 0.952 0.000 0.0076
87.6 7.98 100 24 3 0.014 0.001 0.002 0.038 0.000 0.0003}
87.6 7.98 100 48 0 0.000 0.000 0.000 0.000 0.000 0.0000

specimen Density(g/cm3) |Area(cm2)[Time(hr) [Loss Weight(mg) | mm/yr mpy  jum/hr um/day |mg/cm2/hr |mg/cm2/day
SUS430 87.6 7.85 117 6 0 0.000 0.000 0.000 0.000 0.000 0.0000
87.6 7.85 117 24 169 0.672 0.026 0.077 1.840 0.001 0.0144
87.6 7.85 117 48 127, 0.252 0.010 0.029 0.691 0.000 0.0054

specimen Density(g/cm3) |Area(cm?2)[Time(hr) [Loss Weight(mg) | mm/yr mpy jum/hr  jum/day |mg/cm2/hr |mg/cm2/day
Ti Gr2 87.6 4.51 102 6 0 0.000 0.000 0.000 0.000 0.000 0.0000
87.6 4.51 102 24 4 0.032 0.001 0.004 0.087, 0.000 0.0004
87.6 4.51 102 48 0 0.000 0.000 0.000 0.000 0.000 0.0000
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