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Abstract

This research'presents the performance and durability test of small diesel engine using
diesel fuel 70% blended with crude-palm oil 30% and biodiesel. First section'is the comparison
of power, torque, specific fuel consumption, smoke (density, the-temperature of exhaust gas of
engine on engine dynamometer-at BMEP of 300, 400, 500 and 600 kPa-After that the durability
test of an engine was done at full load (600 kPa BMEP) for 500 hours. From the results of
performance test at BMEP-600 kPa, 2200 rpm, it is found that power of biodiesel.is more than
that of digsel 7.20% and 1.75% for blended with crude palm oil 30%, specific fuel consumption
of biodiesel is_greater than diesel 2.76% and 4.19% for blended with erude- palm oil,
temperatare. of exhaust gas is 8.32% and 48.82% higher, smoke density of diesel is-highest, oil
temperature is approximately same.-After 500 hours durability test, the power in case of blended
crude palm oil'is less than biodiesel 4.90%; torque decreased 5.93%, specific fuel consumption
of blended erude palm oil.is 2.17% higher, temperature of exhaust gas and smoke density is
approximately same. The effect on engine parts is carbon deposit at.eylinder head and piston
with blended crude palm oil.. The carbon deposit for engine using blended crude palm oil is
greater than the engine using biodiesel fuel, and a little worn out of engine parts, and for engine

oil analysis, we found soot in the blended crude palm.oil is 23.23% greater than biodiesel.
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Taseadramunivosnsalugiusiala (quan, 2547)

1MUY
e Tyl gasedndn | arfusu undafiny
: Wuneg

nsalusiududa
naadiaden Butyric acid) C;H,CO0H 4:0 iy
n3AA1INTBN (Caproic acid) C,H,,CO0H 6:0~ | ity vihumgndn
NIANINTBN (Capreic acid) C,H,,COOH 8 -0 [l e ndn
AIAANIA (Capric acid) C,H,,COOH" |1 10:0- | tuw, Thihuang
1398981 (Lauric acid) CHLC00H | 1207 | vl iz nin
5L 1dfiAN Palmitic acid) €, H;COOH | 162 0| TSz
nsAaAuTA (Steardc acid) C,H,COO0H || /18:0 | luifudaiiasiy
nsa i liBusa
n3a 101830 (Oleic acid) C H,cool | 18:1( | lududaiiariy
nIng luadn (Linoleicacid) CH,{COOH |18 ;2 hinauds
n3AG 1u1aln (Linolenic acid) C,H,,COOH -} 118:3 Thihuaaiie
3ADY3IA 1At N(Ardchidonic'acid) | € g, COOH ") 2044/ | lufudad
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»
. Wiuaea
o . BATIGY — —
1013 dofimua ; HyuIs7 , | Jinagen’
@ » YU
TITUAN {5
L 4 .| lddnh 0.81 0.81 -
1 anudxdume ¥115.6/15.6°C o ASTM D 1298
Tiganh 0.87 0.87 0.920
Fumdinu o ASTMD 613
2 o oam Taigind 47 47 45
ATUFINU ASTM D 976
. 4 laighni 1.8 18 -
ATUHUS W 40°C (eSt) ) |
3 ny higani 43 4.1 80 | ASTMD 445
#1 50°C{cSD) NN
Taiganh - - 6.0
4 Y@ lnam (c) Tigend 10 10 16 ASTMD 97
5 izt (% wh) Jaigana 0.035 0.035 1.5 ASTM D 4294
6 ASAANT BULALNDWAY Tiganda | viveey 1| vwemy 1 - ASTM D 130
usninamsiiallgnsm \
7 N A ; liganh - 25 - ASTM D 2274
DONHMATU (g/m')
8 MBI (% wt) laigand 0.05 0.05 - ASTM D 189
—
9 imazazne (Yvol) higandt 0.05 0.05 0.3 ASTM D 2709
10 101(% wt) Taigann 0.01 0.01 0.021 ASTM D 482
11 gatlH °C) Tidant 52 52 52 ASTMD 93
manau, gungiivessaufindu [ ) [ |
12 \ \ laiganaa 357 357 - ASTM D 86
18TavlSmnslusnT 90%.€C)
a s
\ o Wl ASTM D 1500
13 silavasd i
2 7.0 ASTM D 2392
108 (mg) o
TulsRwadszinnuiiaemans | lidwd 4
14 . o
yoansA Jiku (%vol) higend 5
15 quaniiimavdotu (Um) | igenh 460 460 - | CECF-06-A-96
16 Asi@usuaa (@il Wi st idFuanuitureunnefudnsugsiandesu

feney

o [
mngmg 1 33naaeuonldituiidouninld
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ansaziazfun e lu lofmalsainmafawamesveansa lusiu w.e. 2543

A5 dofmun Sangedt Tnaen'
1 | wiaesmes (% wo Nigad 96.5 EN 14103
Tidady 260
2 ANMURUUY # 15°C (kg/m’) ASTM D 1298
wazligandn | 900
- hifnn D
3 | anumiladl 40°C (cSY) ASTM D 445
waz laigendn 5.0
4 |gawld Co Tudnd 120 ASTM D 93
5 1| feou (% we) laigend 0.0010 ASTM D 2622
6 | mnaw s w higanda 0.30 ASTM D 4530
7 | $ruau@m Ty 51 ASTMD 613
8 | wdfaida (% wi) liganda 0.02 ASTM D 874
9
9 |1 (%w) liigandn 0,050 ASTM D 2709
' ¥ ¥ ¥ '
10 | Aaludleunsua Gews) Lafgend 0:0024 ASTM D 5452
11 | MIfiansouuHuNDA Tigend | mnwav1 | ASTMD 130
= T = (== ] :
dssmwasmaifalne (4 1
12 . e A 2 Lsidhndn 6 EN 14112
pondAFU 1 110°C (hours)
13 | dwmnudlunsa (mg KOH/g) higen 0.50 ASTM D 664
14 | A1lelofu (g lodine/100g) igand 120 EN 14111
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15 | nsed lwatinuiawamoas Tiganh 12.0 EN 14103
16 | wmuea Taigand 0.20 EN 14110
17 | TuTundwelsd ligand 0.80 EN 14105
18 | landielsd Tigendr | gz EN 14105
19 | lasndiwelsd ligand 0.20 EN 14105
20 | nRweSudass Tuigend 0.20 EN 14105
21 | nAweiuiuua higeni 025 EN 14105
Tavigngu 1 OmRguins Tlia 158
1 Ligend 5.0 EN 14108 i@z EN
A1)
2 A 14109
ansAgy 2 (LAalBouuas i\
i q 50 prEN 14538
LANTIEE)
23 | | oavesa igandn 0.0010 ASTM D 4951
A & Wil e 185 UanumisounneSudnsy
24 | asdubae (815

FININANIY

! 4 1 e
winumg 1 neasuntliiiouihoumnid
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msifSsuiioniniu cro 30% A luTeRmemunasgndnumsgunmmhindisa

1511?“?]“”@ Vl.‘].li‘é]ﬁl“m
No. Jofmua a3 Hyuisa . wu2 | cro
Ara | oy
AUDIW AN Min 0.81 0.81 . - -
1|,
15.6/15.6°C Max 0.87 0.87 0.826 0.845 0.836
UGN
2 | . .. Min 47 47 58 51 55
ABTIHINI
ANUNTIAN 40°C (cS1) Min 1.8 1.8 N - -
3 Max 4.1 4.1 3.1 3.6 3.9
§1 50°C (cSD) Max ! = - i .
4 | qalvam CC) Max 10 10 10 10 12
5 | MO (% wh) Max 0.035 0.035 4 . -
6 | MINANTOUMAUNDINAY Max | Himay 1| waioey ] i -
wagsmwdamaneljnsm
7 4L J Max 3 25 1 - -
DONHIAKU (g/m’)
8 | NNOIU (% wE) Max 0.05 0.05 0.005 0.03 0.039
9 | 1wasagnoy @vol) Max 0.05 0.05 0.001| 0.039 0.047
10 | 181 (% wo) Max 0.01 0.01 5 - -
11 | yauld CO) Max 52 52 75 136 89
o as e o
nsnau guuginadu i Tny
2| . . Max 357 357 296 330 346
1311859931 90% (°C)
ﬁ FP - A 3
. 1Wisu | wvdes | waes | ea
13 | wliauosd Max
2. 7.0 : - -
(o d (mg/l)
TuTefmatlsunnuiiamed Min 4 - - -
14 o
mefvesnsaluliu (%vol) | Max 5 - - -
15 | queaniiansvaodu (Um) | Max 460 460 - - -
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aueansfFoufisuihiufiradyluTeAmeanmnasgudaussuasquninues

TuTefwalssnnufinwamesvensa luiiu wa. 2548

luTofa
No. dofviua Sas e Ava | w2
i 2 frathdy
TunoU

1 | wiiseames (% wo) Min | 965 - 97.9 -

2 | AMUNUALY Min 860 - - -
# 15°C (kg/m) Mase|~900

3 | anuwiia Min 3.5 3.1 3.6 3.9
1 40°C.(680) Max. |\ /50

4 | yauld Co Min 120 75 136 89

5 | MU (% wi) Max’ | £00.0010 - - .

6 |- MnET (% wi) Max 0:307 [/0.001 | .0.03 0.039

7 S weudmu Max 51 58 51 55

g | ifdrama (% we) Max /| +'0.02 - ) !

9 1‘;1 (% wt) Max 0.050 - - -

10 | Aluilowenun @ , || Max | 00024 | . - : J
wt)

11 | Asfans oL Max' | wang@a |- - - -
NoAS 1

12 | lodesnmaomsna Min 6 - - -
Ufnsmnesndiadi
l 110°C (hours)

13 | snnuiunsa Max | 050 0.04 | 005 0.04
(mg KOH/g)

14 | mlelefiu (g Max 120 - 112 -
lodine/100g)

15 | nsad lumatinuiaea | Max 12.0 - - -
o3

16 | lwmuea Max | 0.20 - - -

17| Talunduelsd Max |~ 0.80 . - -
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18 | landrelsd Max 0.20 . - .
19 | lasndwelsd Max | 020 - - -
20 | naweIudHsY Max 0.20 - - -
Ed
21 | eI unarun Max 0.25 - - -
, " Max - - -
22 | Taviengu 1 (Twdow 5.0
uaz Tluaedreow)
Max - - -
Tanzngy 2 (uAaLsoy 5.0
LasuunilEe)
- Max
23 | Hoavesa 0.0010 - - -
24 | A Ws0U (Vg) - 45765 | 44740 44327
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ar Oy Qr l& 4 : o a H Q'I
areaslTna Tanewinluhfuwnseswweuniosoudfi i lu Todwaf 100 $27ug
MINHU ( Part Per Million )

INTERNATIONAL TESTING SERVICE CO., LTD

12131388 Ladprao 94 Ladprao Rd, Wangtonglang Bangkck 10310
Tel 0-2559-2095 Fax 0-2559-2096

E-mali : sale@itest-lab.com web site : wew.itest-lab.com

1SOACE 17025

Client Name : amiumahlofnszeasniudigommsainnszir

Address : 3mj 200303033 UAMANIETTI AgaMTM 10520

DATL : Mar 16,2007
Test Report No. R-T-0703-049
The sample submitted by client as below

Part Name : Bisdiesel™ 100 hr

Sample State : | Solid Liquid/ (7] Semi-Selid
Date Received ©: Marl2,2007
Testing Date ; Mar 16,2007

TEST RESULTS
Analysis Method Instrument ] Uit Di. tResults !
Lead (Pb) EPA 3052 1P ! ppm 2 ND
lerrous{e) EPA 3052 cr L ppm 2 112
Alluminium{Al) EPA 3052 ICP ppie 2 169
Chromium {Cr) EPA 3052 ICP L ppm 2 ND
Renyrk:

ppny: part permillion
DL Detection lim#t
NB : Not Deteetable (Lower than detection limit)

FRFRR R R AR Rk R aE ARk DN OF REPORT ##% 588 6k 0k b ook dolforddordokk

Tesi Result Approved on behall of
Interpationgl Testing Service Co.. Lid
/wf 427 y

The Results shown in this test report refer only to the sample(s) tested unless othenwise stated
“This Test Report cannot be reproduced, except in full, without permission of company.
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=y L ¥ ar d 4 H nw af i ﬁ'l
msuaalsuaTaneviln lninhunTosve undessuadn 1hisiuly Toawad 200 $7a9
MIN 1914 ( Part Per Million )

INTERNATIONAL TESTING SERVICE CO., LTD
1213/388 Ladprao 94 Ladprao Rd. Wanglonglang Bangkok 10310
Tel 0-2559-2095 Fax 0-2559-2096

E-mail : sale@ilest-lab.com wob site : www.ilest-lab.com

Iy

ISOMEC 17025

Client Name : asfumelilafinszoomndudinammsmanszia

Address : 3mj20.00071 rvpnIAn3zIT AaMTA 10520

DATE : Mar 16,2007
Test Report No. R-T-(¥703-0860

The sample submitted by chient as below

Part Nume : Biodiesel 200 hr

Sample State [} solid X Liquid' [C] ‘Semi-Solid
Date Received  : Mard2,2007

Testing Date : Mar 16,2007

TEST RESULTS

Analysis ' Method Instrament Unit DL. i Resulls
Lead {(Pb) LEPA 3052 ICP ppm 2 ND
Ferrous{l'c) EPA 3052 iICp ppm 2 51.5
Alluminium{Al) EPA 3052 iICP ppm 2 118
[ Chromium (Cr) EPA 3052 1Cp Prm 2 ND

Remark:

ppm ;. part per million

DL : PBetection linnt

ND ; Not Detectable (Lower than detection limit)

AR AR E RS R R AR Rk 1IN]) OF REPORL AYFSF e ks e s ket dd bbbt b2 r et 4

Test Resuh Approved on behalt of

]\7|:wiongl Testing Service Co,, Lid
- . . .

{Yuttana  Thollgng)
'I'cchni&l and [ anager
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The Resuits shown in this test report refer only to the sample(s) tested unless otherwise stated
This Test Report cannot be reproduced, exeept in full, without permission of company.
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o . A A a9 s o ] 4 '
asmanslsuna Tanewiln luihussesvsuassssunn 19 lu Tefiwat 300 42 1uq

A3%1197YU ( Part Per Million )

Clicnt Name :

INTERNATIONAL TESTING SERVICE CO., LTD

1213/388 Ladprao 94 Ladprac Rd. Wangtonglang Bangkok 10310
Tel 0-2559-2095 Fax 0-2559-2096

E-mall : sale@itest-lab.com web site : www.itest-lab.com

L L=} L
asnfumalniafivazoeumniudigammsaianssia

Address : 3m] 20900831 tvamanszla njamna 10520

ISONEC 17025

DATI : Mar 16,2007

Test Report No. R-T-0703-051

‘The sample submitted by clicnt as below

Part Namc : Biodiesel 300 hr

Sample Suate [} -sotid B Liquid/ [] Semi-Solid
Date Reccived 1 Marl2,2007

Testing Date : Mar 16,2007

DL : Deteelion limit

ppim ; part per million

ND : Not Detectable (Lower than detection limit)

TEST RESULTS
Analysis Method Instrument Uinit DL. ! Results,
Lead (Ph) EPA 3052 LICP ppm 2 NI
Ferrous(le) EPA 3052 ICP ppm 2 493
Allumintaimn{Al) EPA 3052 ICP ppm 2 ND
Chromium (Cr) | EPA 3052 ICP ppm 2 ND
Remack:

Test Result Approved on behalf of

17»&“0;1;! ‘Festing Service Co., Lid

i
: D e s
w g e

The Results shown in this Lest report refer oaly to the sampleds) tested unless otherswise stated
This Test Report cannot be reproduced. except in full, without permission of company.

o sheofeak ok R oA ol ik ok ol ok RO o R b o o o e s ok ok FND OF RFPOR']‘ A e e ok e Sk ok SO B bk Bk gk ok e ke R Rk Rk
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o wa 2o 4 & ta vl o o 4y
mwaastlsus lanesminluihtuaTesweunSessudn st luTedsad 400 42 1u9
N15¥1197U ( Part Per Million )

INTERNATIONAL TESTING SERVICE CO., LTD
1213/388 Ladprao 94 Ladprao Rd, Wangtonglang Bangkok 10310
Tel 0-2559-2095 Fax 0-2559-2096

E-mal! : sale@itest-lab.com web site : www.ilest-lab.com

ISQAES 17025

Client Name : aovtumeslulTativiszeeundndigommaaianssia

Address : 3mj20.000n73 rAnIAnIzl 13amMma 10520

DATE : Mar 16,2007
Test Report No, R-T-0703-050

The sample submitled by client as below

Part Name : Biodiesel 400 hr

Sample State : [1] Solid Liguid’ {Z] Semi-Solid
Datc Received : Mari2,2007

Testing Date : Mar 16,2007

TEST RESULTS
Analysis : Method Insirument ~ Unit DL, [ Results
Lead (IPb) EPA 3052 ICP ppm 2 ND
Ferrous(Fe) BPA 3052 icr ppm 2 42.8
Aluminium(Aly EPA 3052 ICP ppnt 2 ND
i Chromium (Cr) EPA 3052 ICP ppm 2 ND
Remark:

ppm :part per million
DI : Detection limit
NI : Not Detectable (Lower than detection limit)

SERFREE R ER R E R R Rk ok Rk N1 (O REPORE A FFEF 6 6 H ks kh kb r ki d b dhxh

Test Result Approved on behall of

lr.?smionid Testing Service Co., TAd
. e *

Huttana Thol
'l‘cchni&l and Lab Managcer

The Results shown i this test report refer only o the sample(s) tested unless olherwise stated
This Test Repert cannot be reproduced, except in full, without permission of company.
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=y r 3 or A % : o’, o H q‘/
myraaaslsina Tangmiinlninhuadeswwsunsessuanlditgu luTofirah 500 $91us

AT5V91U ( Part Per Million )

INTERNATIONAL TESTING SERVICE CO., LTD
12131388 Ladprac 94 Ladprao Rd. Wangtonglang Bangkok 10310
Tel 0-2559-2095 Fax 0-2559-2086

E-mail : sale@ilest-lab.com web slte | www.itest-lab com

ISQIET 17629

Client Name : aavunshilainszesunandigammanianssil

Address : 3mj 20920073 repoanszlia pyamye 10520

DATE : Mar 16,2007
Test Report No, R-T-0703-053
The sample submitted by clicht as below
Parlt Name : Biodicsel 500 hr
Sample State :  [L] Salid Liquid  ([C] ‘Semi-Solid
Date Received  : Mark 2,207
Testing Date : Mar 16,2007

TEST RESULTS
Analysis Method Insmimcﬁl Unit ‘ DI, Resulls
Lead (ITh) EPA 3032 1ICP ppm 2 ND
Ferrous(¥Fe) EPA 3052 1CP ppm 2 30.3
Adluminiuni(Al) EPA 3052 cp ppm 2 ND
Chromium (Cr) EPA 3052 ICI ppnt 2 ND
Remark:

ppispart per million
DI. :Detection limit
ND : Not Detectable (Lower than detection limit)

Rk AR R R AR Rk TN OF REPORTA#0RRmk kb kR ton o ior foloror ok r dobdoionk

Test Result Approved on behalf of

fnterpational Testing Service Co.. Lad
. ot
7 /rm
(Yutana T >

g oty (O
o Ry

The Results shown in this test report refer onfy to the sample(s) fested unless oltherwise stated
This Test Report cannot be reproduced, except in full, without permission of company.
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atra 70% Tawal5unmsH 100 421491591919 ( Part Per Million )

INTERNATIONAL TESTING SERVICE CO,, LTD
9213/388 Ladprao 94 Ladprao Rd. Wanglonglang Bangkok 10310
Tel 0-2559-2085 Fax 0-2559-2096

E-mail ; sale@itest-lab.com wob site : www itestdab,com

Client Name : _goifuselifatnizesnniudigammsaianszin

Address : 3mj20.0203072 AMIANITIT N3aMWA 10520

DATE : Marl6,2007
Test Report No. R-T-0703-047
The sample submitted by client as below
Part Name : Paim 30% 100 hr
Sample State :  [[) Solid /§¢) Liquid | [C] Semi-$olid
Date Recgived @ Mar12 2007
Testing Date : Mar 16,2007

TEST RESULTS
Analysis Methad CInstrament - Unit DI | Results
Lead (Bb) EPA 3052 <P opm 2 4.28
Ferrous(le) EPA 3052 i 1ICP, i ppm 2 136
Ablluminium(Aly EPA 3052 i 1CP 1 ppm 2 ND
Chromiun {Cr) LPA 3052 ! Icp Y ppm 2 4.26
Remark:

ppm :part per million
DL : Detection linwt
NB : Not-Detectable (Lower than detection limit)

0k o IR ke 46 ok o SOk o sk K A ke ol ol ok ok 30k ke K0k Ok 0K F.:ND OF REPOR'I‘ 8¢ ok e o ROk sk s ok e ok o o e ok ok ok o o ok e o Wk R R R K

T'est Result Approved on behalf of

h]l?l!w%?_qou Lk
¥ o

Tholueng)
Techpdeal and LabMgtory Manager

D e

D S .
The Results shown in this test report refer only to (he sampldts) tested unless otherwise stated
This Test Report cannot be reproduced, except in Full, without permission of company.
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INTERNATIONAL TESTING SERVICE CO.,LTD
1213/388 Ladprao 94 Ladprao Rd, Wangtonglang Bangkok 10310
Tel 0-2559-2095 Fax (-2558-2096

E-mall ; sate@itost-lab com web site ; wwv.ilest-lab.com

Qtnchmrlt

INIARITAR Y

ISDUEC 17928

Client Name :_ashanaTulativszeomndud gammaaansziis

Address : 3mj2 .000903 waamnazta ngamm e 10520

DATE : Mar 16,2007
Test Report No. R-T-0703-044
The sample submitted by clicnt-as below
Part Name :-Palm 30% 200 hr
Sample Stae @[] Solid Liquid | [ ] Semi-Solid
Date Received : Mawi2,2007
Testing Date : Mar 16,2007

TEST RESULTS

Analysis Method Enstrument Unit DL | Results
Lead (Ph) EPA 3052 Icp ppm 2 4.26
Ferrous(¥c) IIPA 3052 1ce ppm 2 72.6
Alluminiunm{ Al EPA 3052 cp ppm 2 ND
Chromium(Cr) EPA 3052 1cp ppm PA 3.22

Remark:

pphizpart per miblion

DL : Detection [imit

ND : Not Detectable {Lower than detection limit)

AR RO SRR R ko R R R ENDLOF REPORTT ¥ dkor sk adofokdobk kolor ook ok ook aokoh

‘Test Result Approved on behalf of

In jonab Testing Scrvice Co Ltd
i VY

{Yufltana Tholu
T LLhn'l(.:ll and I,.aburaui

anager

The Results shown in this test report refer only to the sample(s) tested unless otherwise stated
This Test Report cannol be reproduced, except in full, without permission of company.
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INTERNATIONAL TESTING SERVICE CO., LTD
1213/388 Ladprao 94 Ladprao Rd. Wangtonglang Bangkok 10310
Tel 0-2559-2095 Fax 0-2559-2096

E-mall : sale@itest-lab.com waob sito : www itest-lab.com

S0AEC 1ra2é

Client Name :_aoviunaliTnins:spundndigummsannssiia

Address : 3my2'n.000an32 iunaiansls/ ngamma 10520

DATE : Mar 16,2007
Test Report No. R-T-0703-048

The sample submitied by clientas below

Part Name ;. Palm 30% 308 hr

Sample State : ] Solid %] Liquid [ [[]\ Semi-Solid
Date Received @ Mar12,2007

Testing Date : Mar 16,2007

TEST RESULTS

! h Results

! Analysis ' Method Insteuntent Unit Dl

Flhead (Ph) EPA 3052 ICP ppm 2 4.26
Ferrous(Fe) EPA 3052 ICp ppm 2 70.0
Alluminimn{ A EPA 3052 iCP PpMm 2 ND
Chromium(Cr) EPA 3052 ICP Ppm 2 2.83

Remark:

ppm_:part per million
DI : Detection fimit
ND : Not Deteciable (Dower than detection limit)

Rk bRk R Rk AR ok [IND OF REPOR F# e s rn bbbt sk b kbbb kb b ok ik

Test Result Approved on behall of

I tiorhl Testing Service,Co., 1.1d
/WW*'W?'S

‘»L’imf
" Hey e
W 7/

The Results shown in this test report refer only fo the sample(s) tested unless otherwise stated
This Test Report cannot be reproduced, except in full, without permission ol company.
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INTERNATIONAL TESTING SERVICE CO., LTD
1213/388 Ladprao 94 Ladprac Rd. Wanglonglang Bangkok 10310
Tel 0-25569-2095 Fax 0-2559-2096

E-mali : snle@itost-lab.com web site : www.ilest-lab.com

Client Name :_amlhwalhifatuizeonmndudigummsniansz i

Address : 3mj2 0.0acan13 1waaipnsiy njamna 10520

DATLE

‘est Report No. R-T-0703-046

The sample submitted by clicht-as below

Part Name ;. Palm 30% 400 hr

Sample State @ [7]Solid B9 Tiguid /[ Semi-Solid
Date Received @ Marl2,2007

Testing Date : Mar 16,2007

Obonchark

ISO¥EC 17025

T Mar 16,2007

TEST RESULTS
Analysis Method | " Instrument Unit DE | Results
Lead (P EPA 3052 ICP ppm 2 4.23
Ferrous(lc) IiPA 3052 1ICP ppm 2 04.0
Alluminium{Al) 1 EPA3052 1ICP ppm 2 ND
Chromium (Cr) 1 BPA 3052 ICp ppm 2 2.36

Remark:

ppivLe parl per miltion
DL : Detection timit
NI} :'Not Detectable (Lower than detection dimit)

e sk e ot iR e g ok e ol o O o RON el ol e o ROR ok ok R F_ND OF REP()}{T (e RS RS 2 R AR ST RN E ]

‘Test Result Approved on behalf of

Il]ln?“ena[:‘l‘csling Service Co., Ltd
-

The Resuits shown in this test report refer only (o the sample(s) tested unless otherwise stated
This ‘Test Report cannot be reproduced, except in full, without permission of company.
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INTERNATIONAL TESTING SERVICE CO., L.TD
1213/388 Ladpraoc 94 Ladprac Rd. Wangtonglang Bangkok 10310
Tet 0-2558-2095 Fax 0-2559-2096

E-mall : sale@itest-tab.com web site : www.ilest-lab.com

G honchmark

iwvdhonntnncy

ISDUES 17025

Client Name :_aoviumalulatnszesumdudiganmmasniansgifa
il

Address :3mj? 0.000n30 waaInhszly nqamea 16520

DATE : Mar 16,2007
‘Fest Report No. R-T-0703-045
The sample submitted by client-as below
Part Name: Palm 30% 500 hr
Sample State : [] Solid Ligaid [ Semi-Solid
Date Received @ Marl2,2007
Testing Date : Mar 16,2007

TEST RESULAS
Analysis Method Instrument Unit DL | Results
Lead (Ph) EPA 3052 1cn ppm 2 4.22
Fesrous(l'c) EPA 3052 1CP ppm 2 56.4
AllumintumngAl) EPA 3052 Icr ppm 2 N
Chromium (Cr) EPA 3052 P ppm 2 2.33
Remark:

ppme: part per million
DL Detection limit
NI : Not Detectable (Lower than delection limit)

ok e 8ok ok e e RO ok R R Rk Bk Rk ko kR R Rk k l“ND O]T REPORT o A o e ook SOk S ok ok K ok okok B ok ko ko ok ok

Test Result Approved on behalf of

In7m«'ona;l Testing Serviee Co., Litd
& .

N
Tt 10

The Results shown in this test report refer only 1o the sample(s) tested unless otherwise staled
‘This Test Report cannot be reproduced, except in full, without permission of company.
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