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Test procedure for verification test of fuel oil additive “Yunic800VLS”

1. <#HBRH®, Purpose >

FAI L TR PSRBT

Development section, Nippon Yuka Kogyo Co., Ltd.

AR B AL, REHIMAINAI“Yunic800VLS” (H AL T3 (KR ) 73, VLSFO DiRAIZ KL 5 %4
ATy VOGN RIZOW T ERHE — W RBIER L OLE 0o EEE] O 2 O FIEIC & W BGEEZ1T 9,
EERORGERABRIT, FAMETER (%) BT ST TH AR SMEB OV ObLEHE

4%,

The purpose of this test is to verify the dispersion performances of the fuel additive “Yunic800VLS”
(manufacturer Nippon Yuka Kogyo Co., Ltd.) by sludge formation caused by mixing of VLSFO by 2 types
of method ([JSA improved method] and [Centrifugal separation method]).

The actual verification test is carried out with attendance of Nippon Kaiji Kyokai surveyor, and conducted
at Technical Research Center, Yokohama Factory, Nippon Yuka Kogyo Co., Ltd.

2. <i#BJ71%, Test method >

1) [ E 2> — B 1£] [JSA improved method]

X HAM LS Ofnfi@Eds E - 25 DRBHSINAIEER 75 T - 3 HIZE

D5 BEBR TR (IhER

BEFRET) 2B L TERT S, £1ICFOFEMZMERHS LB ERELT, 38L LT
ERSEOMEZFLT 5,
X Carried out the “Dispersion test method (described as The Japanese Shipowners' Association
method, original method) specified in Il -+ 3 in the report E - 25 "Fuel additive test method" by the
Japanese Shipowners' Association. Details are given in Table 1 and together with the outline of JSA
original method as a reference.

K1 ABRGE TS —KBIE]

HENFE D E e — i BiA] 535 MEHRE

A 7 4 TE B REA TE MR
LA LD A B, CREfil vk | LB AEICL D A B, CRE
W R A RSB R AR | ?
IR LCREET 5, :

HEE I HEEIAA n-~74% " 30mL n-~7%>: 20mL

A PREH 2 fiE D VLSFO Mg 4l 0.15g il 0.1g

Rk AR RS & 7o T B A O, PR 2R D IR

BRI 2 b D =i |
B 21T 5, |

R 30 4 ~6 If[E % +24 etk : 8 WAl
24 W% OARRE & HEARE.,

ErEIRE #25+5°C (k) | 35°CIHIRIA

PEREHR & U CiE L7z 2 fEOIRATIREHR Z IV FREFMAIZ L7123 »> TA T v Do BIERERER
wFEMT 5,
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Items \\Methods

[JSA improved method]

Evaluation method

Quantitative evaluation

Evaluate of A, B, C the presence or
absence of sediment. And accurately
read the amount of precipitation.
Evaluate the results by elapsed time.

Table1 Test method [JSA improved method]

: Evaluate of A, B, C the presence :
i or absence of sediment. :

Preparation Solvent n-Heptane: 30mL ~n-Heptane: 20mL |
of test oil Fuel oil Mixed oil of 2 kinds of VLSFO : Heavy fuel oil:  0.1g
0.15g :

Stirring method A combination of ultrasonic applying i Repeat up and down of the color :

and the propeller stirrer is performed to comparison tubes.
refine the heavy components in the test '

fuel oil.

Evaluation time

30min. ~ 6hours after + 24hours after
starting the test.
¥ Take photograph after 24 hours.

Temperature

25+5°C (Room temperature)

2 types of mixed 2 kinds of VLSFOs are selected as test fuel oils, perform the dispersion performance test
according to the following procedure.

<[MEWHE—

@

@

®

i B £k FIE, Test procedure of [JSA improved method] >

T HFE 2 IR TPIEED Yunic800VLS #~ 1 7 m o) U I THAEIZIEAL, #Efi L T <,

A predetermined amount of Yunic800VLS shown in Table2 is injected into the color comparison tube
with a microsyringe and prepared in advance.

2 % No. & Yunic800VLS iRiN&
Table2 Color comparison tube and dosing volume of Yunic800VLS

L% No., Color comparison tube No. 1 2 3
. N, dosing rate (Blank) 1/1000 1/2000
Yunic800VLS -
¥R, dosing volume, uL 30 15

b= B — RN 0.50g ZERELL . IRWNT n-~7"% > 100mL 5t & LIEZ AN D,
Take 0.50g of test fuel oil into a tall beaker, and then pour 100mL of n-Heptane.

IO R BB
T 5

Set this tall beaker in the center of the ultrasonic washing equipment and set a propeller of the small
mixer.

B O EN RIS E v b L, & DI/ MU ORHE PR Z ® ~ b

PO A A v F R A Z— FSEDR L b 5%
a2,

X Do HIR 2 Utk “HalimT LRET,

Start the switch of the stirrer at the same time and perform continuous ultrasonic stirring at least 5
minutes to prepare “the dispersion solution” of the test fuel oil.

X This “dispersion solution” is hereinafter referred to as “test oil”.

O TR 24T BEEURRERR O 43

R T2, (CHER 2 45 2 DA 30mL TOTEA L, A LB ARSI T I L EIL
) J&L$B1§' éﬂ“ TOBWML Th DA & DIRE %017V, BERNICFET D,

After stirring, 30mL of test oil is immediately poured into each color comparison tube. After plugged,
invert the color comparison tube for 10 or more times and mix well inside and leave it in the room.
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PRI AT 2B L, ROEEA~CIZR Y SHELHET D LT, 2T v VokEL A
BHEY TR, Fosk L CRHMET 5,

Observe the color comparison tube at each elapsed time, determine the degree of dispersion
according to the following criteria A to C, read the sedimentation amount of sludge by the scale on the
color comparison tube, record and evaluate the results.

ftik, Results A, B and C. _ _ _ _ _ _ _ e
1

1A FERNZ B LI D720 Completely dispersed and having no precipitate !
1
1 B: DHRULL TV D BIEE DD % With dispersion but with precipitation !
1
1 C: STELL 720 Not dispersed !

KRBT U 7o as 3B L O%ZE  Equipment and reagents used for testing as follows:

o/ INRUHT HEp: A Y —17 »%&—4, Three One Motor (HEIDON 1200BL)
Small lab mixer [alfi5%%, rpom: 500rpm. #FHIIER, Propeller: ¢ 50mm with 4 blades
ot Er IR Vi i

oA 10, 50uL
Micro syringe

on-~7H —tk7L— K
n-Heptane Reagent grade 1

Ultrasonic washing equipment AU-50C (71 JEFRI T2, Aiwa)
Hi77, Output: 120W (AC100V). JH %%, Frequency: 28 kHz

2) [0y BiEv4] [Centrifugal separation method]

R & L CEE L7 2 0 VLSFO EaHma W T, FTRRFIHO~®z %M L A7 v ok

AER

B IE i 5, ZOERFEBRIL, BREHRIRINAIYunics55D” & D Lk & - T1T 9,

Using the 2 types of mixed 2 kinds of VLSFOs selected as the test fuel oil, repeat the following procedure
twice to carry out the dispersion performance test. This quantitative experiment also compares with fuel oil
additive "Yunic555D".

@

@

®)

@

®

T OB ICHTE RO Yunic800VLS & 7213 Yunic555D % A7 2|
A predetermined amount of Yunic800VLS or Yunic555D was injected into the test tube beforehand|

-
n-/37 7 ¢ Vil & BEEIRERI A IR A iR R D)
Mix n-Paraffin oil and test fuel oill

WEEICI A2 L, T HERAEETS (1), TORELICE LR T 6 Mo 2]
Plug the test tube and stir thoroughly for 1min. Immediately after separate for 6 minutes with the]
centrifuge separator]

<t
VLEE O LB A A f ik (R ZEHi3 2]
Discard the solvent in the test tube and measure only the amount of sediment

20
Fms P, FERE S L OV 2 S
IAfter measurement, photography and evaluation of sediment quantity|
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<[1E L4y BiEVE)RBR TFIE, Test procedure of [Centrifugal separation method] >

O TPHEEZFELZ 100mL LEE I IR L O3t LT Yunic800VLS % 721X Yunic555D

Z 1/500, 1/1000, 1/2000, 1/8000 %4~ FE AL T (F3),

Inject Yunic800VLS or Yunic555D of 1/500, 1/1000, 1/2000 and 1/8000 respectively of the test oil into

a previously weighed glass tube (Table3).

# 3 EEE & Yunic800VLS. Yunic555D ¥
Table3 Test tube and dosing rate and volume (uL) of Yunic800VLS, Yunic555D

VLR, Tube No, 1 2 | 3 4 | s 6 | 7 8
¥IN=R, Dosing rate 1/500 1/1000 1/2000 1/8000 (Blank)
¥, Dosing volume, uL | 200 100 50 12.5 0
VRN, Fuel additive 555D | 800VLS | 555D | 800VLS | 555D | 800VLS | 555D | Noaddiive

@

BEEURERE 100mL (10vol%) %737 7 ¢ >/ 900mL (90vol%) 2z, BEWH%EV7e< &8 20 5
FIRST L7e 2y & Foricfiesh U CHURERm o Bk (Uik, i) 23085 5%,

100 mL (10 vol%) of the test fuel oil is added to 900 mL (90 vol%) of n-Paraffin oil and sufficiently
stirred while applying ultrasonic waves at least 20 minutes to prepare the dispersion solution (test oil)
of the fuel ail.

RIT, @ THH L7240 100ml 248« OILEEITEA L, A2 % L, Hofiek Lok, =008
%= (1800rpm. 6 73[H) wEET 5,

Next, 100 mL of the test oil prepared in @) is poured into each test tube, plugged and thoroughly stirred.
Thereatfter, it is separated by the centrifuge separator for 6 minutes at 1800 rpm.

wLoTHE LTt TRECE AR L TR o BB ATZET AR L, S5 S RIcLTARCLE L S
iE®%, HELEODZREIY , SEREELFT S,

After centrifugation, tilt the test tube, drain only the liquid of the test oil, leave it still upside down at
least 5 minutes, wipe off the oily part on the test tube and measure the weight.

Yunic800VLS % 7213 Yunic555D #INEICxT 2 A T v P OILE&E (9) Z#Knd 5 LI, LEE D

SMBLEE S S BTBERe & -l 5,

Also, evaluate the dispersion performance with reference to the appearance picture of the test tube

(Plotting precipitation of sludge (g) relative to the dosing rate of Yunic800VLS and Yunic555D).
SRRBRICHE L 7-#25 B L ONA3E  Equipment and reagents used for testing as follows:

o/NRURTFREE: A —1v %E—4, Three One Motor (HEIDON BL1200)
Small lab mixer [R5, rpm: 500rpm. TEERIIAR, Propeller: ¢ 50mm with 4 blades
OFH R DEV R

AU-50C (7 A T EF T2, Aiwa)
177, Output: 120W (AC100V). &%k, Frequency: 28 kHz

Ultrasonic washing equipment

ot Ly HERR
Centrifuge separator KB 0% H-215-8 (=27 4, KOKUSAN)

B K[aliEEL, maximum rpm: 1800rpm

ovA 7 mENYy b ~200uL, ~20uL
Micro pipette

o/NT T 4
Paraffin oil

75 I%, Aroma = 0 vol %
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3. <HLFBREH, Test fuel oils >
LFDVLSFO X, AANY T T4 (A NT LX) i AT LTz 2020 4ELARE DT A (3% 4),
The following VLSFOs are a compliant fuel oil used after 2020 obtained from oil supplier or oil blender
(Tabled) .

# 4 2 FOHEBERE (VLSFO DEA)
Table4 2 types of mixed 2 kinds of VLSFOs (mixed 2 kinds of VLSFO)

HEEUERERHm 1, Test fuel oil 1
Mixing ratio vol% 50 50 Mixed
Fuel name Test fuel oil CC Test fuel oil CP
Supplier . .
Production area Asia Europa
Density@15 °C g/cm? 0.9289 0.9805
Viscosity@50 °C cSt 190 383
Flash point °C 202 118
CCAl 797 841
Pour point °C Less than 15 Less than 15
Sulfur %m/m 0.30 0.48
Asphaltene %m/m 1.81 5.09
Spottest A K> k72~ (¥) | 3 1 3
Al+Si  mg/kg (ppm) 1 16
fakpehil 2, Test fuel oil 2
Mixing ratio vol% 50 50 Mixed
Fuel name Test fuel oil CT Test fuel oil B2
Supplier kAR R
Production area Europa Asia
Density@15 °C g/cm?® 0.8998 0.9724
Viscosity@50 °C cSt 30 141
Flash point °C 106 98
CCAl 794 844
Pour point °C Greater than 15 Greater than 15
Sulfur %m/m 0.49 0.48
Asphaltene %m/m 0.55 3.58
Spottest 2Ky h7 2~ (%) | 5 3 6
Al+Si  mg/kg (ppm) 1 22

¥ ARy BT A MIVLSFO (ftatgetih) ARG LICIBG L EMEZ T,
2 Spot test number indicates compatibility of test fuel oil (mixed 2 kinds of VLSFOs).

4. <FHABrfEHE, Test results>
1) TS — W RIENC X 55 Test results by [JSA improved method]

MO, ©
Test fuel oil ©, @

(BREHHM = 0.15g. ¥AA| : n-~7"% > = 30mL)
(Test fuel oil = 0.15g and n-Heptane (solvent) =30 mL)
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HEIMD  Test fuel oil O

#5-O [MEHS - LBIEN X DR
Table5-(D Test results by [JSA improved method]

a4 No., Color comparison tube No. 1 2 3

. ¥IN&, dosing rate (Blank) 1/1000 1/2000

Yunic800VLS - .

N, dosing volume, uL — 30 15
After 30min. A A A
After 1 hour A A A
ORI B 15 4 0D A A S After 2 hours A A A
Evaluation results for | After 3 hours B/<0.1 A A
each elapsed time After 4 hours B/0.3 A A
After 6 hours B/0.8 A A

After approx. 24 hours B/1.0 B/<0.1 B/<0.1

FE1-O [MmEHS-WRIENC L2 BGER (==>v 27 800VLS, #J 24 i)
Picture1 Test results by [JSA improved method] (Yunic 800VLS, after approx. 24 hours)

3@ Test fuel oil @

#5-@ [EHE BB L /R
Table5-@ Test results by [JSA improved method]

% No., Color comparison tube No. 1 2 3
, ¥sIE, dosing rate (Blank) 1/1000 1/2000
Yunic800VLS - :
¥, dosing volume, uL - 30 15
After 30min. B/1.4 A A
After 1 hour C/13 A A
R R fE OFEATAE S | After 2 hours Cc/11 A A
Evaluation results for | After 3 hours C/0.9 A A
each elapsed time After 4 hours c/0.8 A A
After 6 hours c/0.8 A B/<0.1
After approx. 24 hours c/0.8 B /<0.1 B/<0.1

e

= B

FH1-Q [MEHS-GRIENC X 288ER (=== > 27 800VLS, % 24 Kff#%)
Picture1 Test results by [JSA improved method] (Yunic 800VLS, after approx. 24 hours)
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%1)

%2)

Koo “FEERfEOFmA R O AB,CIIMEBRIEITIES S BEDOHEZ R L, “I"OLARICH
temEOLEE (mL) Z5AT 2,

Bl 2T, e o R R [B/0.3] 1L, /E=B, EE&E=0.3mL &7,

The results A, B, and C of "Evaluation results with elapsed time" in the table indicate the degree of
dispersion according to the [JSA improved method]. The amount of precipitation (mL) of each color
comparison tube bottom was written on the right side of “ /.

For example,[B/0.3] is dispersion degree = B, and precipitation amount is 0.3 mL.

TEBR & 2 R T BUE SR KD R L TV D2, BN Z TOWDSEIEA T v VOB ET
T CTHDHIEZRL, HBEIX Bl &£75, £o. BEDNBAD L TWDIHEE. A7 v LRI T
EHIET L, ZORRETHBEHEZ [C] ¥ %,

Although the numerical value indicating the amount of precipitation increased or decreased with
the elapsed time, when the numerical value was increased, it showed that sedimentation of sludge
was in progress and the degree of dispersion is [B]. On the other hand, when the numerical value is
decreasing, it showed that sedimentation of sludge was finished, and at that point the degree of
dispersion is [C].

2) D L4y BfEENC X B 45 3, Test results by [Centrifugal separation method]

HERIHD  Test fuel oil D

#%6-O [ELTEHENC X DRER

Table6 Test results by [Centrifugal separation method] (Upper: Yunic800VLS, Lower: Yunic 555D)

Yunic800VLS vl %% Tube No. — 2 4 6 8
¥R, Dosing rate 1/500 1/1000 1/2000 1/8000 —
¥, Dosing volume, uL 100 50 12.5 0
TEEGE &, Tube weight, g — 81.3296 | 81.1912 | 81.0350 | 81.6749
4 {KF%#, Total remaining amount, g — 81.6574 | 81.5456 | 81.3971 | 82.1537
% &, Amount of precipitated sludge, g — 0.3278 | 0.3544 | 0.3621 | 0.4788
Yunic555D I Tube No. 1 3 5 7 8
¥, Dosing rate 1/500 1/1000 1/2000 1/8000 —
¥, Dosing volume, L 200 100 50 12.5 0
TR S B, Tube weight, g 81.6184 | 81.4258 | 81.2625 | 81.2853 | 81.6749
4 {K%% &, Total remaining amount, g 81.9653 | 81.7994 | 81.6434 | 81.7604 | 82.1537
7R &, Amount of precipitated sludge, g 0.3469 0.3736 0.3809 0.4751 0.4788

00 g No additive m800VLS m 555D

Amount of precipitated sludge (g)
o
B
o

0.35 |ﬂ
0.30

0 1/8000 1/2000 1/1000 1/500
Fuel additive dosing rate

1-O  [E L BEENS X 2Bk R
Figure1-(D Test results by [Centrifugal separation method].
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HEiH©@  Test fuel oil @

#6-Q [ELTBHENC X DRER
Table6-2 Test results by [Centrifugal separation method] (Upper: Yunic800VLS, Lower: Yunic 555D)

Yunic800VLS 7L Tube No. — 2 4 6 8
¥R, Dosing rate 1/500 1/1000 1/2000 1/8000 -
N, Dosing volume, L 100 50 12.5 0
TR S &, Tube weight, g — 81.5521 | 81.3075 | 81.4673 | 81.4507
4 {KF% i, Total remaining amount, g — 81.7675 | 81.5472 | 81.6951 | 81.7508
% &, Amount of precipitated sludge, g - 0.2154 | 0.2397 | 0.2278 | 0.3001
Yunic555D I EE | Tube No. 1 3 5 7 8
¥, Dosing rate 1/500 1/1000 1/2000 1/8000 —
¥, Dosing volume, uL 200 100 50 12.5 0
TR S # &, Tube weight, g 81.0926 | 81.4939 | 81.2975 | 81.6215 | 81.4507
4 {K%% &, Total remaining amount, g 81.3163 | 81.7272 | 81.5442 | 81.8978 | 81.7508
TR &, Amount of precipitated sludge, g 0.2237 | 0.2333 | 0.2467 | 0.2763 | 0.3001
_.0.35
- o B No additive m800VLS m555D
{ @
L - 2030 g
| M— 2 2 =
= ER-
. = 5
1! €025 -
= 3 = % II e
Egoo B Jlﬂ
0 1/8000 1/2000 1/1000 1/500

B Fuel additive dosing rate
2-Q [EOATEEENS K DB R
Figure2 Test results by [Centrifugal separation method].
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