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A Study on the Designation of Standard Solid Test Particles for Marine
Centrifugal Purifier Performance Test

Sang-Hu Jeongt

Abstract © In order to provide reliability, reproducibility. objectivity of solid particle
separation performance test on marine centrifugal purifier , an investigation had been
done on solid test dusts, test standards and designation of a definite standard test dust
in test specifications or standards. ISO 121031-1 A2 test dust is the best test particle to
meet commercial and military fuel oil and lube oil requirements on marine standards.

Key words : Solid test particles(Z&¥# A1&), Marine centrifugal purifier(A¥F-4& €4 AHG
71}. Separation test(£=l Ag), Test dust(Al¥ Al&), heavy fuel oil(ZH),
diesel fuel oil(ZA#)
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Fig. 1 Vaccum separation(Ulvac kiko pump, model :
G-20DA(24 Vmin), 0.8,m membrene filter)

Table 1 Specifications and maker standards of Solid
test particles

Test Code, Title
or Manufacturer
KSV 6611, Shop test code
for marine centrifugal oil
purifiers
JIS F 6601, Shop test code
for marine centrifugal oil
purifiers
Defense 4330-3005/6(N)

Test Dust

Graphite, yellow soil dusts or
add another appropriate solid
dusts in it
Graphite, Whetstone dusts or
add another appropriate solid
dusts in it

Graphite, Whetstone dusts  or

fuel oil / lube oil add another appropriate solid
purifier(SJ-40FF/L) dusts
MIL-P-20632B(SH)

Fuel/lube oil Centrifugal -
purifier,Manual discharge
MIL-P-24710A(SH)
Fel/lube oil Centrifugal
purifier, Auto. discharge
ECN-CWA 15375 Euro
-pean union agreement
Westfalia Co.

SAE J 726 Test dust

Sum Dynosphere particles

Sym Dynosphere, SAE J 726
Test dust(Record)
SAE J726 Test dust

(Record)

Alfa-laval Co.

Pennwalt Co.

Mitusbishi Kakiko Kaisha
Co.

Kanto Loam Class 11

169

Fig. 2 A microphotograph of carbon black
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Fig. 3 Kanto loam(class 11) with ultrasonic mixer
(Mujigae), heater, wise stiDaihan sientiic,
HS-30D)
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Table 2 Characteristics of kanto loam(class 11) ?'2 Z :'b_:oq Mol 54
Ingredients Distribation AL 4914 KSA 00909 #A411) 12%
Sio2 34-~40% FIE B0z Sy 1222 YA AEFEE 5
Al203 26~32% QA Bla FAsA GeEg
Main Ingrodienss | T03 g LORESCOAH®) ¢ LORESCO TYPE SC-3
VeO o BACK FILLAEE t4o% Jeard 2
TiO2 0~ 4% EX& Table 33 7o},
Size(zm) Distribution SHE 2y nEAE oy 2 A7 9
1 65+ 5% _ .
Size Distribution 2 50+ 5% ol J5AE JlEe] EEEEE e AY
(Over size, Mass) 4 2+ 5% AZIE FAsHE AE Flde] TAAE 9
6 8= 5% I dgdEch Iy, YARAE, YAANEERE T
8 3+ 5% o] BEXO A & o} =2 2k
Density 7931 gor ‘jl SA= /\E'L?Fﬁ‘_’ﬂ TR &7 Wl A
concentration 3,000 mg/kg 3t AR AIZE dolstn
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Table 3 Characteristics of carbon black

A9 BEAE AR DY A7 17

Table 5 Distribution of SAE J 726(mass, %)

Volatiles Nil Size .
Moisture 0.05% () Fine grade Coarse grade
Ash 0.6% {125 - 985 + 1.5
Fixed carbon 99.35% <75 98 + 2 845 £ 55
Resistivity 0.1 ohm-cm Max. < 40 84 +3 51+2
particle size Max. Particle Size lmm <20 67 + 3 3242
Density 1.18g/cnt <10 49 + 3 195 £ 1.5
{5 3543 10 +1
{2 17.5¢ 2.5 -
AsAd 23 dAZ7E 1mm(1,000m) =
IS o] Bojml = 23 Bolal o
TR IR SO AT BWEEAL WY agol w3 AwAAAE Fine grade AE
AL AR Al Sss & AgAES FAHC UL AA 271E 0-80
2.2.3 ul ZAFE AEAE Ane B4 mE A & 5 Utk

SAE J 726 AME& 20029 AAE #7453
o ARSI 213 A PAANG R A el 2
A7 AE FLE ARFALE VT 2AE 4
FE B I NS HE e AE
33AYE AAY w85 2 9
4 Aol HAE R £Y HuE A a4
#7) ARER ARAA A NE FE) B8
588 AR} BRso 2k

AlE 9 i}ﬁm AR 2 AxFA7)E= Table 4%
Table 591 z+zt Yl AH? o] Al& = KS A
0090, NA&FA 2 AFE 9xtel A7 3t
A 2 YA37] 2 BxXE yEHT o AEE E
A1) FABE(RE2.6~2.7g/er), TA9Z (L%
2.7~ 2.9g/em), B8F(U% 2.9~3.1g/er)F &
A 24 sk

Table 4 Composition of SAE J 726 test dust

Chemical Composition Weight(%)
Si02 65 ~ 76%
Al203 11 ~ 17%
Fe203 2.5 ~5.0%
Na20 2~ 4%
Ca0 3~ %
MgO 0.5 ~ 1.5%
TiO2 0.5 ~ 1.0%
V203 1.0%
Zr0 0.1%
BaO 0.1%

Loss of ignation 2~4%

2.2.4 FEAT HeAE ANEY B4

FHAY FIols AA 5+0.125um, ¥ 1.05
t 1%, polystyrene 45%, diveylbenzene 55%
ol AR OE TAHE EL AFANINE B AMLE
. A JAE KS A 0090 A188 o
) 9%, Eg2ddl, AE Sum(EE 4.75~
5.25), ¥1F 1.04~1.07% FfrAlstety #A9E,
AsAE 715 85%9 Edagoly, AMEHE
o2 Aol
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2.2.5 FA XL F(IS0O) A5 E4

IS0 2AYPAE FAIZHA BEFEAEE 18012103
-1(Road Vehicles-Test Dust for (filter
evalution)d AFHoz HAH oy o&
Table 6, Table 73 Zeol &1 H(AD, " ¥
(A2), & (A3), A (ADY 4%Fo2 FEH
g 1Y

SO #+AYAE #H5r7 A2 SAE J 7265%
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Table 6 Compoesition of ISO 12103-1 test dust

Chemical Composition Weight(%)
Sio2 68 ~ 76%
AIRO3 10 ~ 15%
Fe203 2.0 ~ 5.0%
Na20 2 ~ 4%
CaO 2~5%
MgO 1 ~ 2%
TiO2 5~ 1%
K20 2 ~ 5%
Loss of ignation 2~ 5%

H &2 1.05~2.73%2 #Y7 HAstty B

e

AR L72A, VAT dAAR, Y °
ARl Az} AHEA 29 KS, JIS, 1SO 7
& A EE AR A I AT A5 A
ISO 121031-1 A28 Aty #asy, ol
9 9A2NG FIE

#
2

28
wa,

A

ae oft |

A s AlE

Table 8 Comparision of size distribution(%)

Size KS Silica ISO Test dust
Table 7 Distribution of ISO 12103-1(volume, %) @my | SAET T s 3 A2
(S;IZH‘; Fine(Al) | Fine(A2) | Coarse(A3) | Coarse(Ad) < 125 - - 18200 <<91992.0
1 | 153 | 2535 | 1030 | 06-100 C75 ] 9B +2 97 %3 100.0
2 | 9«13 | 105~125 | 4.0-55 2237 p 14 ol = 3 oL0
3 | 2127 | 185220 | 7595 | 4260 40 G0 {85+ 3) | SBOOL
4 | 3644 | 155295 | 105~13.0 | 6282 (20 | 67+3 73+ 3 70.0~74.0
5 | 56~64 | 31.0~360 | 15.0~19.0 | 8.0~105 (10 | 49+3 33+5 50.0~54.0
7 | 8388 | 41.046.0 | 28.0~33.0 | 12.0~145 (5 35 £ 3 39£5 | 31.0-360
10 | 97~100 | 50.0-54.0 | 40.045.0 | 17.022.0 C2 | 175k 25 ] 46 + 5
20 [ 100 1700740 | 650690 | 320360 o (1 <20 = 5)
40 - 88.0~91.0 | 84.0~88.0 | 57.0~61.0
80 - 99.5~100 | 99.0~100 | 87.5~89.5 N o
120 B 100 100 97.098.0 Table 9 Comparision of size distribution(%)
180 - - - 99.5~100 Size KS Loam |European Union| KS Particles
(¢m) Class 11 Dynasphere 1) Class 9
< 125 . - .
2.2.6 TE7IF AlEY EA s
FEMFE KS ANEFAHdE v A4Y NE o] : - - -
. JIS R60018) 4% F60(300~250m )7 40 - - -
JEE Alo 95~97.5%, Sio 1.2%°lst, Tio | <20 (B§‘°§;3 : :
—~ 0/ o1 5] 0/ ol &) 0/ o1 =
1.5 34819010}.] Feo 0.2/;01:}. Mg(t)l 0.4]/0 18} 10 | 8 <97 3) i
H] & ) Adet Az 2 A3
o, 0% 399 A2 AR Ak ¥A DAY Ty =
< Selsht Alge Fgsprt vE 3 sl (4 <78+ 3) | (4.88-5.12) | (4.75~5.25)
2 50+ 5 ] )
23 IR AR nE U ME (1 <35+ 3)
H ZRAME AL AE7F SAE J 726 Al
4. 84 =

g9 ¥Fol 2.7, ISO 121031-1 £4) A& 2.7,
F 29~3.1 &2 7+ 1.05 54 HlF
~1.9 59 vlF ¥YE /HAZ dew, fiza
249% dHYH7IME degez B F 1.05
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