Form 130

NIPPON KAIJI KYOKAI

O F

No.: KC24EJ00010-2
20242 H27H

HARME TEMRKXSAHLOKIBEICEZ D, A2REBIL. 2024F2H21H. Rtk - #HETHIC
RWT, EftIC K DRHEINZHBR AR TITbNZRRISLEEW, UFO@ED T
Hol T EEHHT S,

At

KR REHH (VLSFO) R#l (R T w Dn#+ R BEdksE)
#44 ¢ Yunic 800Eco
#EH . HAMWME T#&4

1. KENE ATy PHBRIRICHET IR0

2. MBI IFI O —M IR
I : 0.98 g/em? (15C)
KEEE © 920 ¢St (50°C)
Ik 98C
FEpks - FEEES,. FEeRERE. AHREH GLim)

3. #ABRDAIE
(O EmE-%EE
()i L5y HifEE
4. FABAER
AR RIL, ABRAEN M4, <ilBREEE, Test results>] [ZFC# DM ORI N, KRB
TS M0 Yunic 800Eco DV LEWLY, LT 25X T v DERICELNRD 517z,

Ut

Wit e

(S. KUSUHARA)
— I EEAN B AEGS RER

AT o BRBHHER N Yunic 800Eco DAREE B %

This Report is issued subject to the condition that it is understood and agreed that neither the Society nor any of its Committees is
under any circumstances whatever to be held responsible for any inaccuracy in any report or certificate issued by this Society or its
Surveyors or in any entry in the Record or other publication of the Society or for any error of judgment, default or negligence of its
Officers, Surveyors or Agents.



2024/2/22
RBHMERINA Yunic 800Eco DRRGERER F R

Test procedure for verification test of fuel oil additive “Yunic 800Eco”

A AL TR BTSN
Development section, Nippon Yuka Kogyo Co., Ltd.

1. <iABx B, Purpose >
AFERO BB, PREHHESIIA“Yunic 800Eco” (A AL T (BF) ) o, (EhiEEM VLSFO 754
CDAT v Y DOHENFRIZONW T, vl — dURIENS L O O BEE D 2 FEO HFTEIC LV BEEETT 9,
FEERORGERBR T, AAME T BF) ik T8 HEEmcCH AR HSMEB LBV DL EE
M35,

The purpose of this test is to verify the dispersion performances of the fuel additive “Yunic 800Eco”
(manufacturer: Nippon Yuka Kogyo Co., Ltd.) by sludge formation caused by actual VLSFOs 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. <iABrJ7i%, Test method >
1) i E S —  BiE] [JSA improved method]

X AAMEH S OMMNER E - 25 TREHSINFIERER L] T - 3 HIZED D0 HGAER 715 (s
EEFET) 2 HLB L TEMT D, £1ICEOFEMEMERS —KBIEIEFRLT, 28L LT
EBHSEOBE 2T 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.

F 1 ABRGEMERS —SBIA]

HHENT ik [ih L= — B 2% Tk
BRIPRES AR TEPER R A

LA BEIZ X % A, B, C Rl & UL YA L S A, B, CRF
BB IS RT A, PR L Z R i
EBNTR UCRMET 5,

LR PRI H n-~7% . 30mL n-~>7%.: 20mL
EiEs SRR 2 {: VLSFO:4% 0.3g EigliiR 0.1g
i REERiA FEE I RS & 7 0 S R A OF P R & e 0 IR,
HEERREHIN 2 o 3 2 7ol i
BRI R 21T 0,
BRLE 30 4y ~6 Wi 8 I
EA RIS 0 25°C (=) 35 CIEIR

PARURERR & L CiE L7z 20 VLSFO Z vy, TFRLFIAIC L2 » TR T v Vo Bthaesdit 2 5
s %,
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Table1 Test method [JSA improved method]

Items \\Methods

[JSA improved method]

Reference: JSA original method

Evaluation method

Quantitative evaluation

Qualitative evaluation

Evaluate of A, B, C the presence or
absence of sediment. And accurately

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

read the amount of precipitation.
Evaluate the results by elapsed time.

Preparation Solvent n-Heptane: 30mL n-Heptane: 20mL

2 kinds of VLSFO: 0.3g each

A combination of ultrasonic applying

of test oil Fuel oil Heavy fuel oil:  0.1g

Stirring method 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 8 hours after starting the test

Temperature Approx. 25 °C  (Room temperature) 35°C

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

<[ EWE — LB 1ERER TIE, Test procedure of [JSA improved method] >

O FPHE2ITFTHTERED Yunic 800Eco 2~ A 7 v U U VIZTHEAFITIEAL, %L Tk <,
A predetermined amount of Yunic800VLS shown in Table2 is injected into the color comparison tube
with a micro syringe and prepared in advance.

# 2 % No.& Yunic 800Eco #RiN&E:
Table2 Color comparison tube and dosing volume of Yunic 800Eco

a7 No. Color comparison tube No. 1 2 3
NE, dosing rate (Blank) 1/8000 1/2000
Yunic 800Eco -
/NZ:, dosing volume, uL 3.75 15

@ == HEERERI 1.0g AR L. IRWT -~ % 2 100mL Z5HE LIEE AN D,
Take 1.0g of test fuel oil into a tall beaker, and then pour 100mL of n-Heptane.

@ O h—=E—h A BE RO T RIS v b L S BN ORRPIR 2 v F
ERAN
Set this tall beaker in the center of the ultrasonic washing equipment and set a propeller of the small
mixer.

@ DO AL v FEZFERFICA L — F D7 &b 5 Ot F IR 21TV SRR O 43k
HzRmidd 5,
X DR A LME i LR,
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.
2 This “dispersion solution” is hereinafter referred to as “test oil”.

® WP T R, BHICHEM A K 2 OEEIZ 30mL T oA L, e E L% a2 LR
FRRD R LERE S, PORML Th DBINH & DIRAGZ+01T0 ., BERICFHET 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.

© MERICHEEZBEL, ROEEA~CICIVDEEZHET 2 LI, AT v VOB EL LA
EHRED TR ek L CRHEY 5,
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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.

| A: */}i ﬁﬁ( L{I%’Z%O)iﬁb\ Completely dispersed and having no precipitate
| B: SEIL L TW DN D H 5 With dispersion but with precipitation

1

: C: ant 4 BRANA Not dispersed

SRBRIZHL L 72 #6233 LT ONAEE  Equipment and reagents used for testing as follows:

o/ NEHT R A Y —U %E—4%, Three One Motor (HEIDON 1200BL)
Small lab mixer [Al#R2%, rpm: 700rpm. AR, Propeller: ¢ 50mm with 4 blades
8 I e

e /4 =BV RV 10, 25uL

on-~T7 K —k 7 L—F

Ultrasonic washing equipment AU-50C (7 A Y [ERT.2, Aiwa)
177, Output: 120W (AC100V). J&E %k, Frequency: 28 kHz

Micro syringe

n-Heptane Reagent grade 1

2) [

i
RERA
2

L257BEE] [Centrifugal separation method]

FRPRERH & U C®E L7z 20 VLSFO Z IV T, TR FIHO~® (K1) Z2FEM L AT v Pk

B diiit %, T O RAOERIE, PREHIFRINEIYunic 800VLS” & 0 Fllk & HETIT 5.,

kinds of VLSFO selected as the test fuel oil, repeat the following procedure twice to carry out the

dispersion performance test. The fuel additive This quantitative experiment also compares with fuel oil
additive "Yunic 800VLS ".

@

T O | T T E i Yunic 800Eco. Yunic 800VLS Z1EAT 3|

A predetermined amount of Yunic 800Eco and Yunic 800VLS was injected into the test tube beforehand|

@n

2 g
35 7 4 T L BRI & R A TR %]

Mix n-paraffin oil and test fuel oil|

®)

2.
EEECILEE L. AT HERARRET 2 (15), TORADIEL MR T 6 NEMET 2|

Plug the test tube and stir thoroughly for 1min. Immediately after separate for 6 mlnutes with the]

centrifuge separator]

@

L
PERE O LY 7 2 55 COURR: (H) % 2t 2|

Discard the solvent in the test tube and measure only the amount of sediment]

®)

>
B LA B, 5 I 3 & OVt 2 2 4]

After measurement, photography and evaluation of sediment quantity|
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< [3z 0y BB TIIE, Test procedure of [Centrifugal separation method] >

@

100mL JL B S O 5 & % 5 A,
Weigh each glass tube (Table3).

PEEERERH 100mL (10vol%) %37 7 ¢ > 900mL (90vol%) (Zhnx, EEHZD7e< &8 20 7
MRS L7222 60 o3 icifdsh U CHEREm o o0t (Ui, fikakil) 2fiid4 2,

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 oil.

WIZ, @ T L7-fE0H 100ml 245 2 OEEAE ITEA L, fEHI2%F LT Yunic 800Eco, Yunic
800VLS % 1/2000, 1/4000, 1/8000 #4 4 {EAT 5 (£ 3), Tofez L, +ofLicik, =057
B2 (1800rpm, 6 43f) BET %,

Next, 100 mL of the test oil prepared in @ is poured into each test tube. Inject Yunic 800Eco or Yunic
800VLS of dosing ratio 1/2000, 1/4000 and 1/8000 respectively of the test oil into each test tube
(Tabled). Plugged and thoroughly stirred. Thereafter, it is separated by the centrifuge separator for 6
minutes at 1800 rpm.

# 3 LB & Yunic 800Eco. Yunic 800VLS i
Table3 Test tube and dosing rate and volume (pL) of Yunic 800Eco, Yunic 800VLS

VLR, Tube No. 1 | 2 3 | 4 5 | 6 7
#sIN=E, Dosing rate 1/2000 1/4000 1/8000 (Blank)
7SI, Dosing volume, uL 50 25 12.5 0
7, Fuel additive Eco | VLS Eco | VLS Eco | VLS | Noaddiive

EOBE LT, WWEAE 2R L TR O BB AT T AR L, ShlicifiskicLThe<EDL 5
SHER, WILEO N ZREIY | REEEZFHIT 2,

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.

Yunic 800Eco & 7-1% Yunic 800VLS WINEIZKIT 2 AT v POk E (9) ZXKnd 5 &kiz, ThE

BEOIBITE L BEI IR Z i3 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 Yunic 800Eco and Yunic 800VLS).
SEUBRIC L U 7o #as B L UMK Equipment and reagents used for testing as follows:

o/NRUSRFER: A Y —U %E—4%, Three One Motor (HEIDON BL1200)
Small lab mixer [Al#R2%, rpm: 700rpm. FEFRNAR, Propeller: ¢ 50mm with 4 blades
ot B I Ve Rk

Ultrasonic washing equipment AU-50C (7 1 VIEFl T2, Aiwa)
177, Output: 120W (AC100V). J&E %k, Frequency: 28 kHz

o3 Ly Bl e

Centrifuge separator THFRER FH = 0% H-215-8 (=27 9, KOKUSAN)
B KAIHE%EL, maximum rpm: 1800rpm
ovA /7Ny K ~200uL, ~20uL
Micro pipette
o/NT T 4 75 &%, Aroma = 0 vol %
Paraffin oil
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3. <HEEEAEHH, Test fuel oils >
LB, FEERICTHIS I S/ VLSFO Th 5 (R 4),
The test fuel oils are VLSFO that is actually supplied to the market (Table4) .

#4 2 oA ERR (VLSFO) |, Table4 2 kinds of VLSFO
HEREHE (VLSFO) 1,

Test fuel oil 1

Fuel name VLSFO No.1
Supplier AR
Production area Tokyo
Density@15 °C g/cm?® 0.9300
Viscosity@50 °C cSt 33.6
Flash point °C 118.0
CCAI 823
Pour point °C 5.0
Sulfur %m/m 0.42
Asphaltene %m/m 0.9
Spot test (%) 1
Al+Si  mg/kg (ppm) 7

HEREHH (VLSFO) 2,

Test fuel oil 2

Fuel name VLSFO No.2
Supplier kA Ak
Production area Kawasaki
Density@15 °C g/cm?® 0.9460
Viscosity@50 °C cSt 27.2
Flash point °C 107.0
CCAl 843
Pour point °C -5

Sulfur %m/m 0.43
Asphaltene %m/m 1.3

Spot test (%) 1

Al+Si  mg/kg (ppm) 11
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4, <FHBpfES, Test results>

1) [ EWMES - BIENC X 55ER Test results by [JSA improved method]

D, @ (BREHE = 0.3g. ®Hl : n-~7 % = 30mL)
Test fuel oil O, @ (Test fuel oil = 0.3g and n-Heptane (solvent) =30 mL)

i@  Test fuel oil @

#5-0 [MhEHE BB D85S Table5-O Test results by [JSA improved method]

Fh 9% No. Color comparison tube No. 1 2 3 AR
. ¥, dosing rate (Blank) 1/8000 1/2000 | Measurement
Yunic 800Eco — : ,
¥sIN&:, dosing volume, pL - 3.75 15 Time
After 30min. A A A 10:15
] 0 ST 5 After 1 hour B/0.1 A A 10:45
PR ,ﬁi e After 2 hours B/0.3 A A 11:45
Evaluation results for
. After 3 hours B/0.7 A A 12:45
each elapsed time
After 4 hours B/0.8 A A 13:45
After 6 hours B/0.8 A A 15:45

SR ERFEEE - 21°C
HEm@  Test fuel oil @

#5-Q [MEHE—WBIENCLDHEE  Table5-@ Test results by [JSA improved method]

5% No., Color comparison tube No. 1 2 3 T PR R
, ¥, dosing rate (Blank) 1/8000 1/2000 | Measurement
Yunic 800Eco — - )
¥R/, dosing volume, uL - 3.75 15 Time
After 30min. A A A 10:15
S 00 ST After 1 hour A A A 10:45
ERRETRTR R After 2 hours A A A 11:45
Evaluation results for
. After 3 hours A A A 12:45
each elapsed time
After 4 hours A A A 13:45
After 6 hours B/0.1 A A 15:45

MHERHRE : 21°C

e e 8L

& |
AR
Test e/

b =
“ 23 .f){ “
HE5
Teg@uilloi
non o ".'IN\
--, FO 1 I

1 PREHRIEN L5 VLSFO RBRAE R (6 KefT%)
Figure1 VLSFO test results by [JSA improved method] (after 6 hours)
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1) KPP O BRRHEOFHNRER" O ABCIIMEBSIEICESS SBEOHELZRL, | OLAMIZHE
teemEOEE (mL) ZFEAT 5,
Bl 213, HeeE ORISR [B/0.3] 1%, BUE=B. ILEE=03mL Z%£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.

#2) BRI TEESREHC LR L TW D2, BEPEA T D5REIEA T v PO ET
HThHZ eaml, HBEIL B] &35, £/o, BUENEAD LTWDEE, A7 » DRI T
LHIWT L, ZORRTHBEHEZ [C] ¥ 2,

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) [z Dy BiEENC L B A5, Test results by [Centrifugal separation method]
MO  Test fuel oil O

#6-O [ELOBEENC L DRER
Table6-(D Test results by [Centrifugal separation method] (Upper: Yunic 800Eco, Lower: Yunic 800VLS)

Yunic 800Eco S Tube No. 1 3 5 7
¥R, Dosing rate 1/2000 1/4000 1/8000 —
¥, Dosing volume, pL 50 25 12.5 0
TEE S # &, Tube weight, g 76.1170 | 76.5266 | 76.6478 | 76.9418
42 {K¥%, Total remaining amount, g 76.2332 | 76.6466 | 76.7539 | 77.1889

7EB% &, Amount of precipitated sludge, g 0.1162 0.1200 0.1061 0.2471

Yunic 800VLS %, Tube No. 2 4 6 7
¥shn=E, Dosing rate 1/2000 1/4000 1/8000 —
¥, Dosing volume, plL 50 25 12.5 0
TR %% ¥ &, Tube weight, g 76.2718 | 76.5720 | 76.7518 | 76.9418
4 {KF% i, Total remaining amount, g 76.3848 | 76.6933 | 76.8816 | 77.1889

TR, Amount of precipitated sludge, g 0.1130 0.1213 0.1298 0.2471

0.30

B No additive
B Yunic 800Eco
M Yunic 800VLS

0.25

0.20

0.15

Amount of precipitated sludge (g)

0 1/8000 1/4000 1/2000
Fuel additive dosing rate

2-O  [EOBEENS X HREREE R (HEREERED)
Figure2-D Test results by [Centrifugal separation method] (Test fuel oil D).
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HEh@  Test fuel oil @

#6-@ [ELIBEENZ L DRER
Table6-D Test results by [Centrifugal separation method] (Upper: Yunic 800Eco, Lower: Yunic 800VLS)

2-@ [ELIEHENC XD

8/8
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o
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a o

o o o
O Y
o »u o

Amount of precipitated sludge (¢

o
=)
a

0.00

0 1/8000

Yunic 800Eco L%, Tube No. 1 3 5 7
¥R, Dosing rate 1/2000 1/4000 1/8000 —
¥, Dosing volume, pL 50 25 12.5 0
TRE FE 2, Tube weight, g 78.0070 | 78.2042 | 78.2018 | 78.5663
2{K%% &, Total remaining amount, g 78.1263 | 78.3381 | 78.3159 | 78.9505
% &, Amount of precipitated sludge, g 0.1193 0.1339 0.1141 0.3642
Yunic 800VL % Tube No. 2 4 6 7
¥R, Dosing rate 1/2000 1/4000 1/8000 —
&, Dosing volume, pL 50 25 12.5 0
ThB s B &, Tube weight, g 77.9762 | 78.2761 | 78.4091 | 78.5663
4 {KF% i, Total remaining amount, g 78.1011 | 78.4023 | 78.5341 | 78.9505
% &, Amount of precipitated sludge, g 0.1249 0.1262 0.1250 0.3642
0.40
E No additive

@ Yunic 800Eco
M Yunic 800VLS

1/4000 1/2000

Fuel additive dosing rate

(HERBEHH D)
Figure2-@ Test results by [Centrifugal separation method]

(Test fuel oil @).
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