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ASH FUSIBILITY DETERMINATOR

glﬁ’e)/ Brand : LECO

3W/Model : AF700
UseineAgnan/Country : USA

I =

swazden: uesesdienldiiefnyingfinssunismasuazalevestianauiy wag a1ulan (Coal and

Coke ash) Mguuigasiaus 900 °C §ia 1500 °C ioansamautunmugaunavdluldlummn

v oY

4

aaa 3

Tngazduiingungifitididuvasuazans Tnsfidasgniinlslizusuadietsdin wae Tadluluanmn
Feeenuuunlnsanzmeldanioy Oxidizing Atmosphere wiauvisdanauasTuiinnsiUdeunlaswes
%L{{ﬂwmLmé’wﬂé’aﬁ%maammamﬁamqmwé’miuﬁa 1AUa1u15091897UAUDS IT 138 DI (Initial
Deformation Temperature), ST (Spherical Temperature), HT (Hemispherical Temperature) wag FT
(Fluid Temperature) la

Snwaziaagne: Tundwiiu e eldn

Description: Ash Fusibility Determinator is used to determine the behavior of Coal and Coke
ash at temperature 900 — 1500 °C. Design of most coal combustion and coal conversion
equipment anticipates that the ash either remains. The result can be report of IT or DI (Initial
Deformation Temperature), ST (Spherical Temperature), HT (Hemispherical Temperature), and
FT (Fluid Temperature).

Sample types: Coal and Coke ash
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SURFACE AREA AND MICROPORE
ANALYZER (BET)

8% / Brand : Micromeritics
34 / Model  : ASAP2060
UszmAgnan/Country : USA

s1eaziden: 1unTosiinsizdituiiin (Surface area) kagn19199189UINVBIFNTU (Pore size
distribution) wesaynalassnlusli 19udnnsinuunuiafigngaduuuiaveseyniauuy Static
volumetric gas adsorption method a’lmmami’wﬁﬂmmmiﬂizma‘uummaﬂgwqu (Pore size
distribution) 1@ lu%24 3.5 angstroms — 5000 angstroms aunsaseaunalddadl summary report,
Isotherm report, Single and multipoint BET surface area, Langmuir Surface area, Total pore
volume, BJH adsorption and desorption, Dollimore-Heal adsorption and desorption, t-Plot
method for micropore volume and area, Sample log, Horvath-Kawazoe for micropore
distribution, dubinin, DFT, NLDFT, MP, SPC reports #yaiauseau (Transducer) 3 Yu1n@e 1000
mmHg & Resolution 7 0.001 mmHg, 10 mmHg # Resolution 7 0.00001 mmHg, 0.1 mmHg &
Resolution 7 0.0000001 mmHg

ANWAIZA28819: @ 1115019 UIUNI9AU Pharmaceuticals, Ceramics, Activated Carbons, Carbon
Black, Catalyst, Paints and Coatings, Projectile Propellant, Medical Implants, Electronics,

Cosmetics, Aerospace, Geoscience, Nanotubes Wag Fuel cells Wuduy

Description: Analyzer for surface area and pore size distribution of particles autometically,
based on static the measurement of gas volume which is adsorbed on the surface of particles
with static volumetric gas adsorption method and can measure pore size distribution in the
range of 3.5 angstroms — 5000 angstroms. It has three pressure transducer systems which are
Transducers 1000 mmHg with 0.001 mmHg resolution, Transducers 10 mmHg with 0.00001
mmHg resolution, Transducer 0.1 mmHg with 0.0000001 mmHg resolutions. Reports include

summary report, isotherm report, single and multipoint BET Surface area, Langmuir Surface area,
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total pore volume, BJH adsorption and desorption, Dollimore-Heal adsorption and desorption, t-
Plot method for micropore volume and area, Sample log, Horvath-Kawazoe, Dubinin, DFT,
NLDFT, MP reports.

Sample types: It is ideally suited for the characterization of pharmaceuticals, ceramics,
activated carbons, carbon black, catalyst, paints and coatings, projectile propellant, medical

implants, electronics, cosmetics, aerospace, geoscience, nanotubes, and fuel cells, etc.
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ATTENTION AITEATION RITENTION

HIGH THROUGHPUT

SURFACE AREA AND

POROSITY ANALYZER
(BET)

§%a / Brand : Micromeritics
3U / Model  : ASAP2460
UszmAgnan/Country : USA

seaziBen: Wuedesiiasgiiluiiin (Surface area) warn13nszaTBUUIATBITNTY (Pore size
distribution) veseyn1AlaednlulfA 1udnnsiausuaiiefigngaduuuiaveseyaiauuy STATIC
VOLUMETRIC GAS ADSORPTION METHOD @1:13031A5 12 #i ufiias1inigveseynin (SPECIFIC
SURFACE AREA) léisaust 0.01 msnaumssioniudefelulngiau, Usinmsvosgnguldidnds 4 x 10°
anuIAuRluAsHansy uarnsedils niouru 6 fee

ANVULAIBEIY : @105 LTAVIIUNIIAY Pharmaceuticals, Ceramics, Activated Carbons, Carbon
Black, Catalyst, Paints and Coatings, Projectile Propellant, Medical Implants, Electronics,

Cosmetics, Aerospace, Geoscience, Nanotubes ez Fuel cells Wugu

Description: Surface Area and Porosimetry Analyzer is Static Volumetric Gas Adsorption Method.
This instrument can measure specific surface area minimum 0.01 m2/g by Nitrogen gas, pore
volume not less than 4 x 10° cm?/g. There are 6 adsorptive gas inputs.

Sample types: It is ideally suited for the characterization of Pharmaceuticals, Ceramics,
Activated Carbons, Carbon Black, Catalyst, Paints and Coatings, Projectile Propellant, Medical

Implants, Electronics, Cosmetics, Aerospace, Geoscience, Nanotubes, and fuel cells, etc.
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~~  DYNAMIC MECHANICAL
ANALYZER (DMA1)

8%s / BRAND : METTLER TOLEDO
34 / Model: DMA 1
UsimALEA/COUNTRY : SWITZERLAND

[ =

swwazden: liiAsgandinisnienmvesiagnduiusivaumngiinaziian Wwu Glass Transition,
Temperature, Storage Modulus, Loss Modulus kg Tan Delta Wunisiwsigsinuy Dynamic hag
#1U1303ATIENUUU Tension, Bending, Compression Wae Shear lugiagamail -190 °C s 600 °C

anwAzAI9818 : @usnRTITiRegNUsTIaniagatain wedwes sawazildy Wudu

Description: DMA is used for analyzing the physical properties of materials that are related to
temperature and time such as Glass Transition, Temperature, Storage Modulus, Loss Modulus
and Tan Delta. The analysis can be made through the methods of Dynamic, Tension, Bending,
Compression, and Shear in the range of -190 °C to 600 °C.

Sample types: DMA can analyze the Samples which are plastic, polymers, rubber and film, etc.
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DYNAMIC MECHANICAL
ANALYZER (DMA2)

8% / Brand : Perkin Elmer
34 / Model  : DMA8000
UszmAguan/Country : USA

swaziden: 1fAnsziaudAinianienmuesianiduiusiugumgiuaziian Wy Glass Transition,
Temperature, Storage Modulus, Loss Modulus kg Tan Delta Wun153As18R kUL Dynamic hag
4711303bATI¥MUUU Tension, Bending, Compression wag Shear lugisgaumngdl -150 °C fia 500 °C i
winnssu Ao Material pocket Vilianunsanadeusiegafidune vievesaminale

ANWALAI9E19 1 AIUNT0TATILNAIRENUTTANTANATARN WORLNBT B AN FI0819Ke 198 wag
NARAUNNTIINYIA 1w 1 nwn ayulng Wudu

Description: Rheometric Scientific DMA is used for analyzing the physical property of materials
that are related to temperature and time such as Glass Transition, Temperature, Storage
Modulus, Loss Modulus and Tan Delta. The analysis can be made through the methods of
Dynamic, Tension, Bending, Compression, and Shear in the range of -150 to 500 °C The
innovative, material pockets allow powdered or non-self-supporting materials, such as
powdered drugs, gels, natural products like tea, coffee, herbs, etc.

Sample types: plastic, polymers, rubber, film, powder, gels, and natural products such as tea,

coffee, herbs, etc.
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DIFFERENTIAL SCANNING
CALORIMETER (DSC1)

DSC

?jﬁ’e) / Brand : Perkin Elmer
3U / Model  : DSC7
UszmAgnan/Country : USA

seaziBen: Wuaiesinsiziauandinisnienimassian Wy 9ahen yavasuval Niya
Wiguuwlasgaumiilugag 20°C - 500°C ngldageluuSinanies 2 adnsy - 10 Tadnsu
ANUMZAI9818 : @saIRTITinaIERn wedlwes v TsAuainilednd wasfumilen (Judu

Description: DSC is used for analysis the physical property of materials such as boiling point,
melting point which it's changing temperature point ranges from 20°C - 500°C. Only using 2 mg -
10 mg of sample for testing.

Sample types: DSC7 can analyze plastic, polymer, drugs, animal protein, and clay, etc.
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DIFFERENTIAL SCANNING
CALORIMETER (DSC2)

DSC8500

fva / Brand : Perkin Elmer
3U / Model : DSC8500
UszmAgnan/Country : USA

sgaziden: Wuniodnsginuauiiviineninuesids 1wy gaiien yarasumad Niigauasuudas
gaungilugae -170 °C fis 500 °C lagl¥USananiies 2 fadnsu - 10 dadinu
aNUAZAI9818 : @snIRTITinaIaRn wedlues v Tshiuaniledn wasiumien (Judu

Description: DSC is used for analysis the physical property of materials such as boiling point,
melting point which its changing temperature point ranges from -170 °C to 500 °C. Only using 2 mg
- 10 mg of sample for testing.

Sample types: The equipment can analyze plastic, polymer, drugs, animal protein, and clay,

etc.
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DIFFERENTIAL SCANNING
CALORIMETER (DSC3)

§%a / Brand : METTLER TOLEDO
U / Model  : DSC3+ Auto Sample Robot
UszmAguan/Country : SWITZERLAND

ad a

FUazLBYA: 168”3’91Laumaﬂﬁlﬁm%’mﬁumsm%auLLanaaUﬁﬁ‘%mLLa“amummm@ﬂuu Tne3sdlddmsu
mimuaﬂﬂmaﬂwmmammmﬂwmmauammmLiaLLauaaﬂa nsiwseuseg1viladelaegldiie
Bnteswindu madaiuungegdidmiunsmuauamn mnisiau anuagnisidetan DSC 1y
BnsmadenlunsimuauiinaruiaufinyinssuIunIINIANLSouLa MNUASNYLLLANIEYTD
WisauAlsuiiouian Wideyatisidnieitunisuszananauazfeulunisldauteunnsesiugunin
mMssymNuElsTveIRAnUiAzeauUaenfemaaiiuaranuuanivesTan fedunmauiBuay
nspvUNIIIaLfeuiifvuale iun

» Melting behavior * Curing

» Crystallization and nucleation - Stability

 Polymorphism « Miscibility

« Liquid-crystalline transitions - Effects of plasticizers

» Phase diagrams and composition « Thermal history

« Glass transitions » Heat capacity and heat capacity changes
* Reactivity « Reaction and transition enthalpies

+ Reaction kinetics * Purity

anwarzA10819 : 1dlunisdmsigiuag@nuidiedraniadiudian 1du wediues
(Thermoset/Thermoplastic), LNUTAL, 819, HIPWATHILATA 9] LATAIDYNINIAIBTININ 1TU
ednd (ievan, Tla) Wusu
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Description: DSC is used for measures the enthalpies associated with transitions and reactions
and the temperatures at which these processes occur. The method is used for the identification
and characterization of materials. Differential scanning calorimetry (DSC) is fast and very
sensitive. Sample preparation is easy and requires only small amounts of material. The
technique is ideal for quality control, material development and material research. DSC is the
method of choice to determine thermal quantities, study thermal processes, and characterize
or just simply compare materials. It yields valuable information relating to processing and
application conditions, quality defects, identification, stability, reactivity, chemical safety and the
purity of materials. The method is used to analyze and study materials such as thermo-plastics,
thermosets, elastomers, composite materials, adhesives, foodstuffs, pharmaceuticals and

chemicals. Thermal events and processes that DSC can be determined is

 Melting behavior « Curing

« Crystallization and nucleation « Stability

« Polymorphism « Miscibility

» Liquid-crystalline transitions » Effects of plasticizers

* Phase diagrams and composition  Thermal history

« Glass transitions  Heat capacity and heat capacity changes
* Reactivity « Reaction and transition enthalpies

« Reaction kinetics « Purity

Sample types: Used to analyze material samples such as Polymer (Thermoset/Thermoplastic),
flim, rubber, pharmaceutical and chemical, etc. and biological samples such as Protein product
(Fish, Egg), etc.
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DIFFERENTIAL THERMAL
ANALYZER

DTA

gve / Brand : Perkin Elmer
3U / Model  : DTAT
UsznAgNEn/Country : USA

gasden: [Juniedinsgiandinisnienmaesian wu 9aken ganasural fligaasunla
gaungilugie 50 °C - 1300 °C lagl¥UTananiies 2 fadnsu - 10 dadinsy
ANUAZAI9818 : @TIRATIRINAIERn wedlwes v TsAuanilednd wes Auwdes WWudu

Description: DTA is used for analyzing the physical property of materials such as boiling point,
melting point which it's changing temperature point ranges from 50 °C — 1300 °C. Only using 2
mg - 10 mg of sample for testing.

Sample types: DTA can analyze plastic, polymer, drugs, animal protein, and clay, etc.
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LASER PARTICLE SIZE
ANALYZER (LPSA1)

@%o / Brand : Beckman Coulter
3U / Model  : LS 230
UszmAguan/Country : USA

swanden: (Jurdesinruinoyniataznisnsraneivesiiesiliunsuisuazarsuriuasy Tne
Ainsedludinansisiiiureanainazeinia amnsofnvuineyaiadaus 004 lalasiuasia 2,000
lulasiues Tudinaswesvan dufinalseiniaaiuisainvuineynialaluge 0.4 lulaswmse 2,000
lulasins

dnunzdating: fegsentegluzuns veama wioasuriuassAld wu tensdy thersduasies
wazansaiilugaamnssugaiiosns Wusuy

Description: It is used for measuring the particle size and the distribution of the samples which
are powder and suspension. It can analyze in both the liquid and air medium. It can measure
the particle size from 0.04 micrometer to 2,000 micrometer in liquid medium and 0.4
micrometer to 2,000 micrometer in air medium.

Sample types: The samples are powder, liquid and suspension forms such as concentrated

latex, synthetic latex and chemicals in industrial rubber gloves.
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LASER PARTICLE SIZE
ANALYZER (LPSA2)

§%a / Brand : FRITSCH
3U / Model  : ANALYSETTE 22 NanoTec
UseineAgnan/Country : Germany

sazden: WueIesinvuineyniauaznisnszatefvesiies wiiunsuisazarsuriuase Tag
Ansgilufnasisiiiiuroavaiuazeinia awnsaiavuineyniadoud 001 lulasunsis 2,000
lulasiuns Tudinasvesmad dwdinaseinieaiunsainvuineunialiluge 0.1 lulaswunsiia 2,000
lulasins

dnunzAaegne : fedenmeglusung vounar vioarsurauaosfld Wy thensdu dhersduased
wazansiaillugramnssugaiiosns Wusuy

Description: It is used for measuring the particle size and the distribution of the samples which
are powder and suspension. It can analyze in both the liquid and air medium. It can measure
the particle size from 0.01 micrometer to 2,000 micrometer in liquid medium and 0.1
micrometer to 2,000 micrometer in air medium.

Sample types: The Samples are powder, liquid and suspension forms such as concentrated

latex, synthetic latex and chemical in industrial rubber gloves.
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STIMULTANEOUS THERMAL
ANALYZER

8% / Brand: Perkin Elmer
34 / Model: STA 8000
UszmAgnan/Country : USA

srwaziden: (Jundesiinnsiquandinianieninesian Wy 9aiien gavasuival nieufy
Anseimusinamindiviely idesnnisaanefvesesdusznauluasdiedng ﬁﬁ@mﬂﬁlammaa
gaungilugig 25°C s 1300 °C laglduSaunaniies 2 fadnsu - 10 dadnsy

dnwmzdiegng : ansadiaTesinanain wedwes 81 Widiuanidednd Aumien Au ene 1l uas
wgsndin Wusiu

Description: STA8000 is used for analyzing the physical property of materials such as boiling
point, melting point and detecting the missing weight volume because of the disintegration of
composites in the Samples when temperature changes. The changing temperature point of
STA8000 ranges from 25°C to 1300 °C. Only using 2 mg - 10 mg of sample for testing.

Sample types: The materials studied include plastic, polymer, drugs, animal protein, clay, soil,

rubber, wood, ceramic and etc.
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THERMOGRAVIMETRIC ANALYZER
(TGA2)

8% / Brand : Perkin Elmer
34 / Model  : TGA8000
UszmAguan/Country : USA

a Vo ¢ a H o A =~ ) ¢ ) ' 44'
swaziden: aAsIeinUsSIantnvely Weasannnisaanefiivesesnusenauluassiegis e
finswaguwdasaumaiilugag 50 °C fis 1300 °C
AnwzA29819: Ay 819 1T wsind wanadn Wuduy

Description: It is used for detecting the missing weight volume because of the disintegration of
composites in the samples when temperature changes in the range of 50 °C to 1300 °C.

Sample types: The materials studied including of soil, rubber, wood, ceramic, plastic, and etc.
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MACRO THERMOGRAVIMETRIC
ANALYZER

8% / Brand : LECO
3U / Model :TGA 701
UszmAguan/Country : USA

swanden: Anzinsdsuuasimindomnmadsuaniugdieanuiou vdnnmshe Taens
Taufeususesuasduimiindegenudisnafivuizauegsodios vinldamisatadmini
melUvasneguilonsivaeussiUszneausie o Tushesns 1wu audnuazvesanseiuvid amswodiues us
510 vi3eduiiu THouldfsogseiavomuds veana ne usiudtdy ile Wudu wwnduuuy Single
Furnace 8m51159n151fingauugdl (Ramp Rate) 16510157 gagnia 50 sarwaoasouni Tugag
gumgiivies fla 1,000 ssrwalTea MuaseslinsesdinrwazBasmadon 4 dummis Tanuwiudigslaed
Andoauuinasgiulsiiiu 0.02 % wasdszuunslesfueiesdaninmssuniuaingunsalduluedos
dnwaziaagng : naaouldviuinedreduarrenvan wWu unau iy neaUndy duvidendn St
waJusiu

Description: It is real-time measurement and analysis of sample weight change while subjecting
it to a controlled continuously of the optimization in temperature time and atmosphere. An
application is characterizing inorganics, analyzing polymers mineral or coal. Suitable for liquid,
solid, powder, film, and fiber etc. Temperature range of a single furnace start from ambient to
1,000 °C with embed heater in furnace wall. The ramp rate of heating is up to 50°C/min. The
instrument consist of the balance readability to 0.0001 ¢ and a standard weight-loss for an inert
Sample with a precision of < 0.02% standard deviation.

Sample types: The samples can be both solids and liquids such as rice husk, oil, palm shell,

coal or biomass product, and etc.
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et e THERMAL CONDUCTIVITY
ANALYZER

—_—

@%s / Brand : HOT DISK
$u/Model  : TPS2500S
UseimnAgnan/Country : Sweden

swazden: [Wuedesdloldiaszinen Thermal Conductivity Thermal diffusivity Wag specific heat
Snuaziiege: awnsadnsisifiedsldnaiiidurewdwarvounar sy ne uazasy Wudy e
Fegedeaduiementu fuRnforweudiesiouameiu Svunegeos 5 cm x5 cm x 1 cm
F19819WAULALNTLATWIUINBE19LBY 50 mm x 50 mm x 0.02 mm LagfIagUeunaInIsiusuIng
pgNley 100 mL

Description: TCA is used for analyzing thermal conductivity thermal diffusivity and specific heat
of many kinds of samples.

Sample types: The samples can be solid, liquid, film, powder, cream and etc. Samples must be
smooth and homogeneous with size at least 5 cm x 5 cm x 1 cm. For film sample and paper

size are 50 mm x 50 mm x 0.02 mm and liquid Sample volume at least is 100 mL.
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ZETA POTENTIAL ANALYZER

gve / Brand : Brookhaven
3U / Model  : ZetaPALS
UszmAgnan/Country : USA

I o 6

seazBen: undesilenaaeumednddinvesarsaeaaosd AilAdndafeglurag -150 mv f
+150 mV wazinrwinvasaynInseauwIluastalugig 8.4 wiluuns 89 30 luasau

dnwaizdaegne: fMedsfinaaeudeseglugureanal a1savans wieneaaseRile awnsataldily
Fanansfivlu aqueous Tdun ¥ wnuea wazienuea was non-aqueous LU hexane Wag acetone

WWudu

Description : Zeta is used to detect the zeta potential values of colloid with zeta potential
values between -150 mV and +150 mV as well as measure the size of nanoparticles ranging
between 8.4 nanometer and 30 microns.

Sample types: The samples tested can be aqueous (water, methanol, and ethanol) and non-
aqueous: Samples can be powder, liquids, or colloid such as pigment, ceramics, soil,

pharmaceutical products, and etc.
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DISCOVERY HYBRID RHEOMETER

'ﬁlﬁa / Brand : TA Instruments
U / Model  : HR-2
UszmAguan/Country : USA

swanden: Wunsemaaovauiinidinenssuaanaiauuuniuaugumall Wy anamila A
Wudanadin nmsiasugunssienisivauazngiinssunisiva Tagldndnnstauvumyu aansaiinsies
woAnssumMslvaveswastlvalavainuaieguuuy

dnwziie81e : fregsvesvamila Wy ks Aduuasiaa Husy

Description: It is used for rheological measurements with control the temperature such as
viscosity, elastic properties, deformation of fluid and it can analyze flow behavior of many types
of fluid.

Sample types: Viscous fluid such as oil, cream and gel, etc.
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TRUE DENSITY ANALYZER

88 / Brand : Micromeritics

34 / Model  : AccuPyc Il 1340
UszmAguan/Country : USA

swazdon: Juadesdelddmiuiavsunswazaumuindy Tngldndnnisunudisioudaiiotn
U311915 LasAUANIMIANMUILLILLAZANE9S I uiaTildlunsinsisiieudaden Wy uid
Bidemseufalulnsiau Wnansmaaouiisinduasiinuuiugigs

Snwauziieg1e : anunsanadeusnodaldnauung veads wazemad sniuasAdsIInasEY
wazdlqyisinniou 1wy ewnsdn YuBlans G Wusty

Description: It is used to measure the volume, density and specific gravity of the sample, by
using the gas displacement method to measure volume and calculate density. Inert gases, such
as helium or nitrogen are used as the displacement medium. The instrument provides high-
speed, high-precision volume measurements and true density calculations.

Sample types: The samples can be a wide varieties of powders, solids and liquid such as

animal feeds, cements, ashes, and etc.
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DENSITY ANALYZER

ﬁﬁa / Brand : Mettler Toledo

94/ Model : Density meter D4
Usemnagnan/Country : Switzerland

= I~ d' = nl' Y o [ [ 1 d' Y a Y] 1 % v o'} ::l'
s1gazaen: LUULASa9La N EISTUIAAIMUNUILUUTLNS 10929819 taeltunann1sduvnInau
1 @ t:l' d' o % d' ) v 45 1 @ a g yd' Y] 5
wiwdnlwihmieadnnvasagudd U 11ainuii daimanaggniansliivasagudd U anntu
wIesddry i viinn15du Tngseuzvansaulzgninlagiguees
ANYULAIBE1N: AFaUMBgaratelufiIvinazatedunss way UnAvsaanlesauls sniuansni
Anutunila wazdudndunauladne wu diens dinskaziaa Wusu

Description: Density analyzer is used to measure the actually density of the sample based on
the electromagnetically induced oscillation of a U-form tube made of glass. A magnet is fixed to
the U-tube and a transmitter induces the oscillation. The period of oscillation is measured by a
sensor.

Sample types: The samples must be dissolved in organic solvents and deionized water, except

for the viscous samples which get clump easily, such as latex, honey and gel, etc.
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COLOR SPECTROMETER

fivie / Brand : HunterLab
34 / Model : UltraScan pro
UsmAgnan/Country : Germany

swazBen: 1eseslioanunsalddmduinaninsaseunardosiunaslufegradulumundninng
CIE, ASTM Wlag USP mﬁmmmijﬂlﬁ Wiy Absorbance, Brightness, Color, Haze, K/S, Metamerism,
Opacity, Reflectance, Strength, Transmittance, Whiteness, Yellowness, Gray scale Wuduy
dnwnizfaagne : awnsaindvesiodiaiilusureaudwuazveavariefituuasauiilusuadld wu
Tl wa wifu dide wnding 819 uasTagmassumnAadudu

Description: The equipment measures both reflected and transmitted color as well as
transmission haze and meets CIE, ASTM and USP. The results of this instrument are absorbance,
brightness, color, haze, K/S, metamerism, opacity, reflectance, strength, transmittance,
whiteness, yellowness, and gray scale, etc.

Sample types: This instrument can measure the color of samples in both solid and liquid forms
from opaque to translucent materials, such as film, oil powder, waste water, ceramics, rubber,

and natural materials, etc.
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SOLVENT PERMEABILITY SYSTEM

ﬁlﬁa / Brand : LABC-Labortechnik, Shimadzu
3U / Model  : HV50 Cell, Nexis GC-2030
UszmAgnan/Country : US.A., Japan

seazden: n3esindnimsduinlugiilessssaumfterssduaneiiiennuvasndoniuni
avninansieilagldfnsaiaanlessluedy SinseimnarfiaseiicuduiudlUlusadvaasy
AU EN 374-3 @10150M5397AN15TURIUYDY Methanol, Acetone, Acetronitrile, Dichloromethane,
Toluene, Diethylamine, Propanol W&z n-Heptane

ANWALAIBE1N : M08190lleeNETTUVIARATYNFUATIEN

Description : The analyser measures the permeation rate in chemical safety natural and
synthetic rubber gloves. The chemicals are detected using a built-in FID. The analyser measures
the breakthrough of the test chemicals in permeation measurement cells according to DIN EN
374-3.

Sample types: Natural and synthetic rubber gloves.
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pH METER

8%a / Brand : METTLER TOLEDO
3U / Model : FiveEasy F20
UsznAgNEAR/Country : SWITZERLAND

=) d{' [ 1 [~ d' d' v} 1 [~4 1 [y 1
s18azden: 1n3093nA1 pH meter LuATasiamsainAaudunsn-ane luansazay awnsainan
pH A3LA 0.00 £ 14.00 Aseuazideals 0.01 pH
ANWULAIDENN : F081999WA7 WU 1A 1AU Wde 1Wudu nsdifnegausiudedaansondloei
lugtansazaenouthumaaey

Description: pH meter is a device that can measure acidity - alkalinity in the solution. pH can
be measured from 0.00 to 14.00. The pH reading is 0.01 pH.
Sample types: Liquid Samples such as drinking water, raw water, and wastewater, etc. Solid

Samples must be prepared in to solution before testing.
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CONDUCTIVITY METER

8o / Brand : CyberScan
34/ Model : CON 200
UszimAgnan/Country : SINGAPORE

swazden: Aamuiliihannsotaldlnsedodmudumuresasaraiefiegseninaduelunuas
walne Sadloguiavisaessiinadluarsazats lessuauaziadeudidimdauelun waglosauuanay
wnAeuiiimtaualng nsiadouiveslesouiinavilvifnnssuadu nssuassintuinnviotiostuagiv
T TR ALYtV SR AT R

Fnwnzdaating : fregaweavan 1wy ¥iau 1Ay wee dude Dudu nsdifedmedsiouniey
megnsluguansazangnauiinaaey

Description: Electrical conductivity can be measured by using the resistance of the solution
between the anode and the cathode. Which when dipping both types of probes into solution,
negative ions will move towards the anode. And the cation will move towards the cathode. The
movement of ions results in a rising of current. The current occurs more or less, depends on the
resistance of the solution between two electrodes.

Sample types: Liquid and solid samples such as drinking water, raw water, wastewater, sail,

meat and herbs, etc.. Solid Samples must be prepared in to solution before testing.
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VISCOMETER

&% / Brand : Brookfield
3U / Model  : LVDV-I Prime
UszAgNEn/Country : U.S.A

eazden: wnsesinnnuniinduaiedienldinanuniavesveunad laeli spindle nyueglu
youmadiesnsinanunsag Ay centipoise (cP) Ielapmsaaniados
anuaEAI9E14 : FI0813vBNAY 1l e YIRS wazuy Wiy

Description : Viscometer is an instrument that used to measure a viscosity of a liquid with
using the spindle rotating in the fluid. It can read the viscosity of a liquid in centipoise (cP) unit.

Sample type : Liquid samples such as latex, honey, and milk, etc.
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VISCOMETER AT 40 °C

8%o / Brand : -
U/ Model  :-
UszmARWan/Country : -

eauden: Tinrunila o eamgll 40 osrnwai@ed munasgu ASTM D 445 Wunsineaumile
laflnfn (Kinematic Viscosity) vesvasivan lagendensinnailunisivavesveanaruTunamiiilna
meldusaliudrvedan dugunsaiinAiaumila (Viscometer Tube) Inerianundalusiiegnaduy
NAQNYBINATIveuadla91nga Upper mark 9ufiagn Lower mark fusnasiives Viscometer Tube
Adlunsvadeuiiegig

dnwauedaegng : Mogahiu uasthifululofios

Description: It used to measure a viscosity at 40°C according to ASTM D 445. Kinematic
Viscosity of liquid samples was measured by measuring the time of the liquid flowing under the
gravitation through the viscometer tube. The viscosity in the sample is the result of the time
that the fluid flows from the upper mark to the lower mark and the viscometer tube constant
that used in the sample test.

sample test.

Sample types: Oil and biodiesel
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HYDROMETER

F]Iﬁa / Brand : -
U/ Model  :-
UszimAgnan/Country : -

s19az1dea: lalasimes (Hydrometer) ddmsun1snaaasua1ANe1991W1g (Specific Gravity wag
API Gravity) a1 9eumgfi 60 °F uazAumuIkUy o gl 15 °C Tuthifululefien Tsendendnnis
ADYAIYDIVDILUA"

Snwauziage : vifululofioa

Description: Hydrometer is used for testing the specific gravity and the API gravity at 60 ° F and
density at 15 ° C in biodiesel by relying on the liquid float principle.
Sample types: Oil and biodiesel
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1.2 Jrssivanaluananas
a1sUssnaudunsd
(ANALYTICAL THE MOLECULAR MASS
AND ORGANIC COMPOUNDS)
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GAS CHROMATOGRAPH - MASS
SPECTROMETER (GC-MS1)

8%a / BRAND : AGILENT TECHNOLOGIES
34 / MODEL : 5977A

#31M5399A / DETECTOR : MASS
UsEnARNAAR/COUNTRY : USA

swaziden: sunsausnansuaulneasuasliduniaigamgiilitiy 300 °C Aregrsiiaunsadiasizi
U uaANeTDs wazAsANANTMANEIsuLAY sshuuasluthiuudufurielufegnanessmed (Ju
A uaﬂmn*ﬁé’ammm%Lﬂswﬁ@eqmmw WAneTM19533u%A (Natural Products) wazthgiunenszine
ngu fatty acid uaz methyl ester l#8ndae nadeudegrsiiduansszmedinouazansieszmeldgumgi
Taifiu 400 °C TnansnadeuisluiBenmuain Wy msdiameiesdusznauvastihduaiuld wazintuney
sawie waznavagauluBaiinm wu Wnawdaweamasluihdiululafisa uasUiuunsaludusuivly
QAU

ANBULAIDE19 : LOANDIDA LAZENTANAININNINGIRUNAIIUATDE19ANG & NANNSINIISTIUYR HI1TLEN
fin dnifuvensze dhduaiulsl Dudu

Description: Capability of separating mixture by turning substance into gas at temperature not more
than 300 °C with FID detector of GC. The samples analyzed are such as alcohol, pesticide residue,
insecticides in crude palm oil or in natural samples. Furthermore, it is capable of qualitative analysis
for natural products and fatty acid & methyl ester essential oil. The samples test at temperature not
more than 400 °C and they can be volatile and semi volatile substances. The results of the test can
be qualitative such as the analysis of the compositions of wood vinegar and essential oil. Quantitative
tests are methyl ester in biodiesel oil, essential fatty acid, and essential fatty acid in materials.

Sample type: It can be analyzed including of alcohol and pesticide residues in various samples,

natural products, drugs, essential oils, wood vinegar, etc.
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GAS CHROMATOGRAPH - MASS
SPECTROMETER (GC-MS2)

§%a / Brand : AGILENT TECHNOLOGIES
U/ Model  : GC7800B / MS59778
$1715791A / DETECTOR : MASS
UszmAgugan / Country : USA

swazden: ufalasunlvnsml waanlnsines Wuedesdelddmivinnevinguuesansussnauduyissd
sTimedng wagnguansUsznoudunignnsseve Tasendendnnisuendomaiiaufalasininnsm aisiignuen
sonmamnsavuneriavesesiusneufegluanslsiogisreuinuusiuglagerfonsiuSeuiisuan suuuy
nsuandiresansiiaulafudeyaiifedlugiudeya Insanunsoldlunsieseilaviludainm waeids
AN

dnuafie81 : fegafianunsniiasgs WU woanesed uaraisnndesananesutaslufiogeea 4
KA ueT9sTIINR ansiandio dnsunenseme dduaTuld Husy

Description: Gas chromatograph mass spectrometer with FID detector is an instrument used to
analyze groups of volatile organic compounds and a group of semi-volatile organic compounds using
the principle of separation by gas chromatography .The extracted substance can accurately predict
the type of components contained in the substance by comparing the mass pattern of the substance
of interest with the information contained in the library. It can be used for both quantitative and
qualitative analysis.

Sample type : It can be analyzed including of alcohol and pesticide residues in various

samples, natural products, drugs, essential oils, and wood vinegar, etc.
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2 = GAS CHROMATOGRAPH -
= MASS SPECTROMETER

y ! (GC-MS3)

Trace GG Ultra & 1SQ MSD

@it / Brand : Thermo Scientific
34 / Model : Trace GC Ultra / 1SQ
$1915297A / DETECTOR : MASS
UszmAgugan / Country : Japan

swazden: uialasunlnnswl waanlnsiimes Wusedlefilddmiviinneinguresansusznoy
dunidfiszimedns Lagnguaisusynaudunisifsssme lasendevdnnmsuendomeialasuilnnsm
asfignuenesnuaiunsasinunesiavesesduszneuiislogluaisidedsAeudrausiuglaserfeonis
Wisuifieuann gunuunsuandvesansiiauladudeyaiifegluguteya Tasanansaldlumsiinsesils
FreluBeUTum WALLIAUNN

dnwaiziegng : fMegeiiamnsaiingied ldun ueanesed wazarsnndadimanensiuuadluiiedis
F19 9 HARNITN9TINTIR ansianin Wishueussne thduaTuld Hudu

Description: Gas chromatograph Mass spectrometer with Cl detector is an instrument used to
analyze groups of volatile organic compounds and a group of semi-volatile organic compounds
using the principle of separation by gas chromatograph. The extracted substance can accurately
predict the type of components contained in the substance by comparing the mass pattern of
the substance of interest with the information contained in the library. This can be used for
both quantitative and qualitative analysis.

Sample type: Examples that can be analyzed include alcohol and pesticide residues in various

samples, natural products, drugs, essential oils and wood vinegar, etc.
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GAS CHROMATOGRAPH TRIPLE
QUADRUPOLE SPECTROMETER
(GC-MS/MS)

fivio / Brand : Agilent Technologies
34 / Model : GC7890B / MS/MS7000D
$1915297A / DETECTOR : MASS
UszmAgnan/Country : USA

seazden: whalaslnnswusaanlnsives Wuedesdleflddmivinneinguresasusznou
dunidfiszimedns Lagnguaisusynaudunisifsssme lagordendnnisuenmeimadalasulnnsw
asfignuenesnuaunsasinuesiavesesdusenouiifiegluaisliedrsroudrausiudlagerdeonis
Wisuifieuann sunuumsuandwesansiialadudeyaifedluguteya lasaansoldlunsinsesils
feluBaUano WALLIAUNN

ANWAIZAIDEN : LOANDIDE LAZAITNNANTININGIAILNATURIDEIIANN &) HANAMIIVIIEIINYIR @79
andn thfuvewseive Yduntuldl Hudy

Description : Gas chromatograph Mass spectrometer is a instrument used to analyze groups of
volatile organic compounds and a group of semi-volatile organic compounds using the principle
of separation by chromatography .The extracted substance can accurately predict the type of
components contained in the substance by comparing the mass pattern of the substance of
interest with the information contained in the library. It can be used for both quantitative and
qualitative analysis.

sample type : alcohol and pesticide residues in various samples, natural products, drugs,

essential oils, and wood vinegar, etc.
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COMPREHENSIVE GAS
CHROMATOGRAPH COMBINED
WITH TIME-OF-FLIGHT MASS

SPECTROMETER (GCxGC-TOF MS)

8% / BRAND : LECO
34 / Model : Pegasus 4D-C
UszALHAR/COUNTRY : GERMANY

F8aden: GOXGC-TOF MS Wuiadasdmduinsziansdunidsaveldlugiagreiidudou wenis
wEn A15IATIZI NSBUGTU A1TUANYALY Lazn1sATIAdaULENANYalvasa1SUSENaUBUNSE S2UU
989 GOXGC unsldmeduiuen 2 redull Feilinansiluandnsiudeidoniuidusynsuritulug.a
wad n1sldnalnnisuenvasaasnaautivdisiinysednsnmuasarnuaiunsalunisuenaisnielas
TN ldunTu uenaNusTUU GOXGC sawdnAuay waals wasenawalsdnmalulasiend
uNsNTU wuUdnlud® wangdmsuianyssandldnualegnsldnainualelssan fans933a Time-
of-Flight mass spectrometer (TOF MS) L‘i‘flul,ﬂ%f'aealfdnimﬁmas‘%ﬁﬂu'sa"i’ﬂﬁmfl&humasiailszag
vaslanau ddnaamlunisinudeyagedis 500 aans1/Aundi nasndaeuia 5 vileudaaznay -
1000 Mitsudasznay alanfuvesasildiuTeuiisuivaunaiulugiudeya GOXGC-TOF Ms
anansathanlduldiemsinneidnunwuas gz

Snuwasiaegne :@unsanadeuldnafingnweudwuazvannad Wy fegrmisdiudandey
Uasideu 819 ermsarsudanaulusmng wiesiu nsaludiu asiesifdadagity arsafnainiiy
NARANSSIINYR Ysien Brdunouszive wunuelafind wazdiegwmsdianendiany/avine
WAZEY 9

Description: The state-of-the-art comprehensive gas chromatograph combined with Time-of-
Flight mass spectrometer (TOF-MS) is the powerful tool for separation, analysis, Identification,
characterization and fingerprinting of volatile organic compounds in complex samples. The
GCXGC system is performed by using two GC separating columns (usually non-polar and polar)

connected in series through a modulator. The use of these two separation mechanisms
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increases the chromatographic plane. Moreover, the GCxGC system is integrated with automated
headspace (HS) and automated headspace solid-phase microextraction (HS-SPME) for a variety
of applications. Time-of-Flight mass spectrometer (TOF MS) detector generate full-spectrum
data in a very fast up to 500 spectra/s over a mass range of 5 amu - 1000 amu. The spectrum is
then compared to known analytes in spectrum libraries. The GCxGC-TOF MS can perform both
qualitative and quantitative analyses

Saample type: A sample can be a solid or a liquid such as environmental, petrochemical,
foods and beverages, fatty acids, pesticides, plant extracts, natural products, flavour/fragrance,

metabolomics and forensic science/toxicology etc.



Page |38

LIQUID CHROMATOGRAPH-MASS
SPECTROMETER / MASS
SPECTROMETER (LC-MS/MS)

8o / BRAND  : AGILENT TECHNOLOGIES
3U/MODEL  : 1290 INFINITY Il UHPLC- 6545 Q-TOF
UszIARNAA/COUNTRY : USA

swazden: LC-MS/MS Usznaunie 2 d@iunande ultra-high performance liquid chromatograph
(UHPLO) fuuuaaelasines Inefl UHPLC viuthilwenansuszneudunssluanswaneenainiumde
LL&Jﬂaaﬂfmﬂéhiumuﬁsi'm%udam%’ngm%qLLmaaLUﬂTmﬁma% LﬂémLLuaaLﬂﬂimﬁma%ﬁmmaamﬂwa
Inslooviliasi fifrdsmsusngstsanunsouenlessuiifmasiouszq (m/2) ldmadeudumiad 4 Tag
THmndndnainlasunnnmilifiewsnesdusenevluremay wazvilasunndidulossulneldinaiia
Electrospray ionization (ESI) #1358 Atmospheric Pressure Chemical lonization (APCI) Laginm1 N6l
fhegfimuuiaiguaninsadamegnauingiedousaadalnsiinesldlaonse

dnwagAietne : liwesvaiuazveads Tnsarsiianiumeasudeusielieglusuvesansazais
Aeu uonantaLnsaTna1safnaINan Fe555YR wazinansidadngiyanendudnualduas
Auande

Description: LC-MS/ MS instrument is a combination of ultra-higsh performance liquid
chromatograph (UHPLC) with mass spectrometer. UHPLC is used to separate organic compounds
from each other and from the complex mixtures or matrices prior to mass spectrometer.
Quadruple-time-of-flight mass spectrometer (Q-TOF MS) is a high-resolution mass spectrometer
with the ability to measure accurate mass to charge ratios (m/z) with four decimal places.
Electrospray ionization (ESI) and atmospheric pressure chemical ionization (APCI) sources are
available. The instrument can perform both quantitative and qualitative analyses.

Sample type: solid or a liquid, but the sample must be a solution prior to analysis. LC-MS/MS is
widely used in the identification and the characterization of compounds from natural product
extracts. Pesticide residues in fruits and vegetables or environmental can be analyzed using LC-
MS/MS.



Page |39

1.3 AgaULENEIsHazILATIZHaSUSENDY
(SEPARATION AND ANALYSIS

COMPOUNDS)
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1 GAS CHROMATOGRAPH
(GC1)

6890A & G6390N

§%o / Brand : Hewlett-Packard

3U / Model  : 6890 (GC-ENVi)

f7M59990 /Detector : Thermal Conductivity Detector (TCD)
UsmAgHan/Country : USA

¢

eazBen: Ianginguansusznaudunisissmede uashsssme lngerdendnnisuenseninaa 2
wla Uszneuse wlaegiuil wazlaindeud Inewlaegiuil Ae arsiiedeviavioussglunodu uay
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Description: Gas chromatograph used for analyzing of volatile, VOCs and semi-volatile organic
compounds, SVOCs based on the principle of separation between two phases, consisting of
stationary phase and mobile phase. The stationary phase is the substances that is coated or
packed within the column and mobile phase is carrier gas often use helium gas (He). When the
mixtures were injected into the inlet area, which is the area that provides heat is high enough to
make the liquid phase change to gas phase and the gas phase of the mixtures will move on
into the column by using the carrier gas and the heating of the column with the oven, causing
the separation process. Then, the mixture can be separated within the column will be entered
into the detector and the result will be displayed in the form of chromatograms.

Sample type: biogas samples consist of hydrogen, nitrogen, methane gas and carbon dioxide
gas were kept in a sealed container such as gas sampling bag with a septum can be penetrated

through.
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GAS CHROMATOGRAPH
(GO)

6890A & 6390N

§%o / Brand : Hewlett Packard

34 / Model  : 6890

A2M52390 /Detector : Flame lonization Detector (FID), Micro-Electron Capture Detector
(UECD)

UszARNGR/Country : USA
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Description: Gas chromatograph is a tool used for analyzing of volatile organic compounds,
VOCs and semi-volatile organic compounds, SVOCs based on the principle of separation
between two phases, consisting of stationary phase and mobile phase. For the stationary phase
of GC technique is the substances that is coated or packed within the column and mobile
phase is carrier gas often use is helium gas (He). When the mixtures were injected into the inlet
area, which is the area that provides heat is high enough to make the liquid phase change to
gas phase and the gas phase of the mixtures will move on into the column by using the carrier
gas and the heating of the column with the oven, causing the separation process. Then, the
mixture can be separated within the column will be entered into the detector and the result

will be displayed in the form of chromatograms.
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Sample type : Which can be tested both qualitative and quantitative analysis in many types of
sample such as such as alcohols, organic acids, fatty acids, general oils, biodiesel for FID and

organic halide compounds for yECD etc.
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GAS CHROMATOGRAPH (GC3)

'E:iﬁa / Brand : Thermo Scientific

34 / Model : TRACE 1310
f7M59990 /Detector : lame lonization Detector (FID), Thermal Energy Analyzer (TEA)
UszimAgHan/Country : USA
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Description: It uses for analyzing of volatile, VOCs and semi-volatile organic compounds, SVOCs
based on the principle of separation between two phases, consisting of stationary phase and
mobile phase. When the mixtures were injected into the inlet area, which is the area that
provides heat is high enough to make the liquid phase change to gas phase and the gas phase
of the mixtures will move on into the column by using the carrier gas and the heating of the
column with the oven, causing the separation process. Then, the mixture can be separated
within the column will be entered into the detector and the result will be displayed in the form
of chromatograms.

Sample type : Which can be tested both qualitative and quantitative analysis in many types of
sample such as alcohols, various fermented water, organic acids, fatty acids, general oils,
biodiesel for FID and other compounds containing the nitrogen groups for TEA (such as

nitrosamines) etc.
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I GAS CHROMATOGRAPH (GC4)

- i

6850

34 / Model  : 6850
AIM5299n /Detector : Flame lonization Detector (FID)
UszimAgHan/Country : USA
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Description : It used for analyzing of volatile organic compounds, VOCs and semi-volatile
organic compounds, SVOCs based on the principle of separation between two phases,
consisting of stationary phase and mobile phase. When the mixtures were injected into the inlet
area, which is the area that provides heat is high enough to make the liquid phase change to
gas phase and the gas phase of the mixtures will move on into the column by using the carrier
gas and the heating of the column with the oven, causing the separation process. Then, the
mixture can be separated within the column will be entered into the detector and the result
will be displayed in the form of chromatograms.

Sample type : Which can be tested both qualitative and quantitative analysis in many types of
sample such as alcohols, various fermented water, organic acids, fatty acids, general oils and
biodiesel, etc.



Page |45

GAS CHROMATOGRAPH (GC5)

6890A & G6390N

8%o / Brand : Agilent Technologies

U/ Model : 6890N

f27m57390 /Detector : Thermal Conductivity Detector (TCD), Flame Photometric Detector
(FPD) Usznaudne Nawmesdmiuneanadd wazdames Iaowldadas 1 fawed winfy
UsmAgHan/Country : USA
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Description: used for analyzing of volatile, VOCs and semi-volatile organic compounds, SVOCs
based on the principle of separation between two phases, consisting of stationary phase and
mobile phase. When the mixtures were injected into the inlet area, which is the area that
provides heat is high enough to make the liquid phase change to gas phase and the gas phase
of the mixtures will move on into the column by using the carrier gas and the heating of the
column with the oven, causing the separation process. Then, the mixture can be separated
within the column will be entered into the detector and the result will be displayed in the form
of chromatograms.

Sample type : Which can be tested both qualitative and quantitative analysis in biogas samples
such as hydrogen gas, nitrogen gas, methane gas and carbon dioxide gas for TCD hydrogen
sulfide and other compounds containing phosphorus groups for FPD etc.
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GAS CHROMATOGRAPH (GCé6)

8%o / Brand : Agilent Technologies

34/ Model  : 7820A

f7M59990 /Detector : Flame lonization Detector (FID)
UszimAgHan/Country : USA
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Description: It used for analyzing of volatile, VOCs and semi-volatile organic compounds, SVOCs
based on the principle of separation between two phases, consisting of stationary phase and
mobile phase. When the mixtures were injected into the inlet area, which is the area that
provides heat is high enough to make the liquid phase change to gas phase and the gas phase
of the mixtures will move on into the column by using the carrier gas and the heating of the
column with the oven, causing the separation process. Then, the mixture can be separated
within the column will be entered into the detector and the result will be displayed in the form
of chromatograms.

Sample type : alcohols, various fermented water, organic acids, fatty acids, general oils and

biodiesel, etc.



Page |47

GAS CHROMATOGRAPH (GC7)

8%o / Brand : Agilent Technologies

34 / Model  : 7890

A1M52399m /Detector : Flame lonization Detector (FID), Thermal Conductivity Detector
(TCD), Flame Photometric Detector (FPD) Usznaudie Natnasdiniuneanasa uazdanas
drunsaldaulaniouniu

UszARNGR/Country : USA
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Description: It used for analyzing of volatile, VOCs and semi-volatile organic compounds, SVOCs
based on the principle of separation between two phases, consisting of stationary phase and
mobile phase. When the mixtures were injected into the inlet area, which is the area that
provides heat is high enough to make the liquid phase change to gas phase and the gas phase
of the mixtures will move on into the column by using the carrier gas and the heating of the
column with the oven, causing the separation process. Then, the mixture can be separated
within the column will be entered into the detector and the result will be displayed in the form
of chromatograms.

Sample type : alcohols, various fermented water, organic acids, fatty acids, general oils,
biodiesel for FID, Biogas samples such as hydrogen gas, nitrogen gas, methane gas and carbon
dioxide gas for TCD hydrogen sulfide and other compounds containing phosphorus groups for
FPD, etc.
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GEL PERMENTATION
CHROMATOGRAPH (GPC)

8%o / Brand : Agilent Technologies

34 / Model : 1260GPC/SEC MDS

A91M 52997 /Detector : Refractive Index Detector (RI), Viscometer Detector (VS) , Light
Scattering Detector (LS)

UszARNGR/Country : USA
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Description: Gel permeation chromatography (GPC) or Size Exclusion Chromatography (SEC) is a
technique for separating the substances based on the size. The large size of polymers will move
from column to the detector first due to, it cannot be facilitated into the porous of stationary
phase, while the small size of polymers move from column to the detector later due to, it can
be facilitated into porous of stationary phase causing the separation process within the column.
This technique is often used for the analysis of molecular weight in various polymers, which can
be described by a variety of definitions for molecular weight including; the number average
molecular weight (Mn), the weight average molecular weight (Mw), the size average molecular
weight (Mz), the viscosity molecular weight (Mv) and the polydispersity index (PDI) of molecular
weight of polymers etc.

Sample type : both of natural polymers and synthetic polymers, etc.
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HIGH PERFORMANCE LIQUID
CHROMATOGRAPH (HPLC)-DIODE
ARRAY DETECTOR (DAD),
REFLECTIVE INDEX DETECTOR
(RID), FLUORESCENCE DETECTOR

§%o / Brand : Hewlett Packard (FLD)

3u / Model : 1100 (HPLC1) 3 Detector : DAD, FLD, RID

A1MS52739m /Detector : Diode Array Detector (DAD), Reflective Index Detector (RID),
Fluorescence Detector (FLD)

UszARNGR/Country : USA
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Description: HPLC works following the basic principle of thin layer chromatography or column
chromatography, where it has a stationary phase and a mobile phase. The mobile phase flows
through the stationary phase and carries the components of the mixture with different
components travel at different rates. Thus the components separated and found in different
region in chromatography to separate and detected signal with detector then identify and
quantify.

Sample type: It can analyze both qualitatively and quantitatively of samples such as sugar

(slucose, fructose, sucrose and xylose), preservatives, and extracts, etc.
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HIGH PERFORMANCE LIQUID
CHROMATOGRAPH (HPLC)-DIODE
ARRAY DETECTOR (DAD),
ELECTROCHEMICAL DETECTOR
(EDC), EVAPORATIVE LIGHT
SCATTERING DETECTOR (ELSD)

8%o / Brand : Agilent

ij‘u / Model : 1100 (HPLC2)

f7M59990 /Detector : Diode Array Detector (DAD), Electrochemical Detector (ECD),
Evaporative Light Scattering Detector (ELSD)

UszmAgHEan/Country : US.A,
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Description: HPLC works following the basic principle of thin layer chromatography or column
chromatography, where it has a stationary phase and a mobile phase. The mobile phase flows
through the stationary phase and carries the components of the mixture with different
components travel at different rates. Thus the components separated and found in different
region in chromatography to separate and detected signal with detector then identify and

quantify.
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Sample types : It can analyze both qualitatively and quantitatively, with samples such as sugar

(glucose, fructose, sucrose and xylose), preservatives, and extracts etc.
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_ = "'l HIGH PERFORMANCE LIQUID
e CHROMATOGRAPH (HPLC)-
VARIABLE WAVELENGTH
DETECTOR (VWD)

§%o / Brand : Agilent

3U / Model : 1260 Infinity (HPLC3)

70157390 /Detector : Variable Wavelength Detector (VWD)
UszANGR/Country : USA
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Description: HPLC works following the basic principle of thin layer chromatography or column
chromatography, where it has a stationary phase and a mobile phase. The mobile phase flows
through the stationary phase and carries the components of the mixture with different
components travel at different rates. Thus the components separated and found in different
region in chromatography to separate and detected signal with Detector then identify and
quantify.

Sample types: Liquid samples such as preservatives in foods and active agents in cordyceps,

etc.
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HIGH PERFORMANCE LIQUID
CHROMATOGRAPH (HPLC)-UV-
Vis DETECTOR (UV-Vis),
REFLECTIVE INDEX DETECTOR
(RID)

§%o / Brand : Hitachi

U/ Model : CM 5000 (HPLC4)

f7M5239A / detector : UV-Vis Detector (UV-Vis), Reflective Index Detector (RID)
UszimAgHan / Country : Japan
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Description: HPLC works following the basic principle of thin layer chromatography or column
chromatography, where it has a stationary phase and a mobile phase. The mobile phase flows
through the stationary phase and carries the components of the mixture with different
components travel at different rates. Thus, the components separated and found in different
region in chromatography to separate and detected signal with Detector then identify and
quantify.

Sample types: Liquid samples such as preservatives in foods and active agents in cordyceps,
etc.
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HIGH PERFORMANCE LIQUID
CHROMATOGRAPH (HPLC)-DIODE
ARRAY DETECTOR (DAD),

\‘ REFLECTIVE INDEX DETECTOR (RID),
FLUORESCENCE DETECTOR (FLD)

8%o / Brand : Agilent
34/ Model  : 1200 (HPLC-Agro)
f7M59990 /Detector : Diode Array Detector (DAD), Reflective Index Detector (RID),

Fluorescence Detector (FLD)

UszARNGR/Country : USA
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Description: HPLC works following the basic principle of thin layer chromatography or column
chromatography, where it has a stationary phase and a mobile phase. The mobile phase flows
through the stationary phase and carries the components of the mixture with different
components travel at different rates. Thus, the components separated and found in different
region in chromatography to separate and detected signal with detector then identify and
quantify.

Sample type: Liquid samples such as preservatives in foods and active agents in cordyceps,

etc.
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1.4 NAFIURILATIASIINIAY

(CHEMICAL STRUCTURE)
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FOURIER TRANSFORM INFRARED
SPECTROMETER

&%a / BRAND : BRUKER

34/ MODEL : VERTEX70
UsEnARNGEA/COUNTRY : GERMANY

a ] a A o v a ¢ | & o 9] a o A
srgaziden: [WueIesedmiviieseinmydilsiduvesans Inedanisganfunasvasansiuiedaag
na9duns1LIn (Middle infrared region) 400 cm™ - 4,000 cm™ Wisluanalasundsuainafused
dunsnsandanudassiuiuanudvensdu vsensmyuvesiusylaaudluluana svvihvluans
mnmmmammauﬂmim G mmmJasumemImuumm (Dipole moment) maﬂmaﬂamﬂuu
RS04 TAATANNLTULAIRDAUE NIDANNIAAY (Wavelength) laaiunasusenuilugy
Interferogram "?Nf\]ulﬂNﬁﬂ’]i’)Lﬂi’]u‘Vi‘VlﬂJﬂ’]’]iJQﬂG]@\‘i mmﬂﬂumsammmqqLLaﬂmaaﬂumiamem
v a & ~ ~ P & | o a v p ~
Howas lnainsosdanunsauisuiisuanumviounisunnsaiues Spectrum NRBINTS wagtUSeuLigy

¥ [ (% . PP 1 1% a (% 1% = <) [
Futeyaanasuvesiu Library Nleguailuinias dyarauandld 2 wuu As Absorbance LTuN15in
AIN1SYANEUKAITY AIDE1N LAz % Transmittance Lun1sinefiuasdorudingie lnanisiden

i ¥
6

wmedalunFinseiiututvaudivesans sanadaildlunsdieseiisd

« KBr Pellet

» Neat

« ATR

« Diffuse

» Photoacoustic
Snuaziiee1e : anunsanaaeuldiasneseiiiduns vouds uas veuma WU ansduased asarn
INNAASUTEIIUVIR (W ayulng d0rd) 8195350115 vdunszit wanafn wedwes 1Uusu

Description: Fourier Transform Infrared Spectrometer use to analyze the functional group of
the chemical compounds, by using the principle of absorbing the middle infrared region (400
cm' - 4,000 cm™). When the molecule receives energy from the infrared radiation that has the
frequency corresponding to the frequency of vibration or rotation of the covalent bond in the
molecule, the molecule will absorb the IR radiation and change the dipole moment of the

molecule. The device measures the intensity per frequency or wavelength to get the
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Interferogram spectrum. This analysis results are accurate and high sensitivity with less time to
analyze. This machine can compare the similarities or differences of the desired spectrum and
compare the spectrum with the existing library in the device. It can measure in 2 ways:
absorbance, a measurement of the samples ligsht absorption, and % transmittance, a
measurement of the light shining through the sample. The analysis techniques that are choosing
depend on the property of the substances. The techniques used in the analysis are as following

« KBr Pellet

 Neat

« ATR

« Diffuse

« Photoacoustic
Sample type: The samples can be powders, solids and liquids such as synthetic substances,
natural product extracts (plant, herb, animal), natural rubber, synthetic rubber, plastic and

polymers, etc.
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FOURIER TRANSFORM INFRARED
MICROSCOPE SPECTROMETER

el

@%a / BRAND : BRUKER

44/ MODEL  : MICROSCOPE $u HYPERION 3000

UsEARNGEA/COUNTRY : GERMANY

318aLduN: Lﬁum‘%'mﬁ@ﬁm%’ﬁmeﬁmmﬂ'ﬁqﬁ%’maqmi lnginnnsganauLaIasEnsiusadYinans
duns11sa (Middle infrared region) 400 cm™ - 4,000 cm’ LﬁaimLaqaié’%’uwﬁaaﬂuaﬂﬂﬂﬁu%’aﬁ
dunsusaifauinsstufuanuivesnsdu viensuyuvesiusylanaudluliana azsivliluiana
fananigandunasdunsisn wasdinaudsunuasailuansidag (Dipole moment) vasluanaaintu
i3esaziadiaudunassienIuinienIue1Indy (Wavelength) Idatunnsusonunlugy
Interferogram daazldnanFianzifisianugndes fiauihlunmsiinnsigaasldinalumsingei
fevas Inewndesaunsaiuieuifisunnumiiounseuwnnd1afuves Spectrum Muaziouifiou
Spectrum fiugiutoya dmiundeansAudunssn FTIR-Microscope asofaldnauuunisdes
K1 (Transmission) kagn saesiou (Reflection) Inganunsanaaauiegeiifivuindnyuindlé
Snwaedaegne : aunsavadeuldveiogresiiiduns vesuds war veanas WU arsduasiet asade
INUANSUISTIUYIF (WY dyulns d0d) 819555097 B19deasIzi wanafin wedwes Uusu waz
anunsadndhegsnidvunadnuinelé

Description: Fourier Transform Infrared spectrometer use to analyze the functional groups of
the chemical compounds, by using the principle of absorbing the middle infrared region (400
cm™ - 4,000 cm™!). When the molecule receives energy from the infrared radiation that has the
frequency corresponding to the frequency of vibration or rotation of the covalent bond in the
molecule, the molecule will absorb the IR radiation and change the dipole moment of the
molecule. The device measures the intensity per frequency or wavelength to get the
Interferogram spectrum. This analysis results are accurate and high sensitivity with less time to

analyze. This machine can compare the similarities or differences of the desired spectrum and
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compare the spectrum with the existing library in the device. For FTIR-Microscope can be
measured both transmission and reflection modes. It can measured the very small samples.

Sample types: The samples can be powders, solids and liquids such as synthetic substances,
natural product extracts (plant, herb and animal), natural rubbers, synthetic rubbers, plastics,

polymers, etc.
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RAMAN SPECTROMETER

8%a / BRAND : NANOPROTON
34/ MODEL : RAMANTOUCH (FORCE)
UsEARNGEA/COUNTRY : JAPAN

seazBon: uniesdlefilidmiy Anwilassadaluanavesans nszvingiledtu laviasie
meog myldndesqanssmiiuueeUifa ﬁmmaa‘imswﬁaLﬂﬂm%’uiuﬁuﬁéﬂLwisummqmﬂﬁLﬁﬂﬂdﬁ
sedulupseulvaufsunsedufiaduns Samslinnsiaunasuililnenisaiefsdsmeawesuas Ia
miﬂisL%QLLaWENIJi?ﬂgmiﬁﬁi’m’mﬁﬂizL?NmﬂéTaE)EJ'N Tnganasuvessunudusnuuzianiyyes
Tuanawaglassairendn GeannsaliszyrialuanauazUsaifiulassairananld Tnsssuuaieadiiaud
UIAIFIU 3 YA Tauwn 10x, 50X wag 100X

anwaLAI8E1e: a1 Yol wavvosadu W Syud Yanndeu 81 uazenandia lusiu
Description: Raman spectrometer is used to study the molecular structure and to analyze the
functional groups. The samples are analyzed under an optical microscope that can analyze in
the particle size area ranging from smaller than microns to millimeters. The spectrum analysis
can be done by the laser irradiation and measuring the light scattering of the sample from the
raman phenomenon. The raman spectrum is unique to the molecules and the crystal structures
which can be used to identify the molecular types and evaluate the crystal structures. The
machine has 3 standard lenses, including 10x, 50X and 100X.

Sample types: Powders solids and liquids such as gems, coating materials, and drugs, etc.
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X-RAY DIFFRACTOMETER

8%a / BRAND : PANALYTICAL
34/ MODEL : EMPYREAN
UsEARNGEA/COUNTRY : NETHERLANDS

seanden: Wueiediinszimuiavesansusznevlumedsiidundn fogrsithuninsgise
Lwﬂﬁﬂmitﬁmwmm%’qﬁLaﬂé??%higﬂﬁﬂms

anwazAd981e : e veanlaniovedinanis onveglugunaviaunuild wWu Ay v ususenau
u laviz IngRvanannssy Janduaszit uaziwsling udu

Description: It is used for phase identification of a crystallinity of materials. X-ray diffraction
technique is a non-destructive testing method.

Sample types: The samples are solids or viscous fluids such as powder and sheet forms, for
example, clay, sand, rock forming minerals, metals, industrial materials, synthetic materials and

ceramics, etc.
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NUCLEAR MAGNETIC RESONANCE SPECTROMETER
(NMR)

§%a / BRAND : BRUKER

i;‘u / MODEL : AVANCE NEO 500 MHz

UsEARNGEA/COUNTRY : GERMANY

swazden: Juasosdloiasmzimlasadumaniivesasdune fllasasmanussnouse H uaz

C  egldmadafertiunsiassaundsnuiivanansiuvesdundeafiodnelsdvinavesauiuusivbn
p18 Multinuclear Broadband Observe Multinuclear Prodigy Cryoprobe wag digital tuning A1 S/N

44 lngdimallansnaaey 1D-NMR uag 2D-NMR

ANUAULADE1N : H208719919909UTILAZVDUNAT LALA A15aAR 81 waz 819 WudY 1nefieg1ded

anusaazanglusivinazaelas

Description: It is used for analyzing the organic chemical structures that have H and C as a main
structure. The technique involves measuring the different energy levels of nuclei under the
influence of magnetic fields with multinuclear broadband observe multinuclear prodigy
cryoprobe and high S/N digital tuning with 1D-NMR and 2D-NMR applications.

Sample types: The samples are solids and liquids such as extracts, drugs and rubber etc. The

sample must be able to dissolve in the solvent.
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1.5 NO#UNIUTUIASINUATAINIIUTOU
(QUANTITY OF ELEMENT AND

CALORIFIC VALUE)
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BOMB CALORIMETER

gvie / Brand : KA
$u/Model  : C5000
UsemAgHEan/Country : Germany

seazden: WueTesdelifondsnumudouresianmuiBuiasgiu Tnendnnshewnlviiianse
pondlauarlinnufeussnun Munsdthduisuanudou udagamgiveshiiiutu ¥ilvianuse
ANIUANENIUANNTEUIN TR LA

dnwauzinagng : anunsaveaeulivaietisresduazronvar Wy unau thifu nzaihdy diuuas
HAR SR Tan1e o 1udu

Description: Bomb calorimeter is used to measure thermal energy of materials according to
standard method, by burning materials with oxygen to give out heat which will be received by
water tank and the increased water temperature is measured to calculate the thermal energy of
materials.

Sample types: The samples can be both solids and liquids such as rice husk, oil, palm shell,

coal and biomass products, etc.
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CHNS/O ANALYZER1

8%o / Brand : Thermo Quest
34/ Model : FlashEA 1112
UszimALHEn/Country : Italy

TwazBun: CHNS/O Analyzer M@ msuiasnzsisng C H N S uay O Tuietheiaesuiuazvonan
Tagendonannisindetsiigumigdinaedunianay whidineduiiiovinisueniazasain
Uunausnmnee) ludnedng

dnunzdaedie : deduazdendudedeatu dedaiiinsgd Wy arsiad a1s5unis
a1vellunid v19 wedwes wazAunznau 1Judu

Description: CHNS/O Analyzer is used for analyzing the elements CH N S and O in samples for
both liquids and solids by the method of burning Samples at high temperature into mixture gas.
Then enter the column to separate and measure the amount of elements in the sample.

Sample types: The samples must be homogenous. The samples for analysis are such as

chemicals, organic substance, inorganic substance, rubber, polymer, and sediment, etc.
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CHNS/O ANALYZER2

ﬁﬁa / Brand : Thermo Quest
34 / Model : FlashEA 2000
UszimAgHEn/Country : Italy

TwazBun: CHNS/O Analyzer M@ msuiasnzsisng C H N S uag O luietheiaesuiuazvoanan
Tagendonannisindetsiigumgigdinaedunfanay wditineduiilovinisueniazasain
Uunausnmnee) ludnegng

dnwnzdaedie : dedazdendudedadu Medaiiiinsgd Wy arsied a1s8unis
a1veliunid v19 wedwes Aunznau 1Jusu

Description: CHNS/O Analyzer is used for analyzing the elements CH N S and O in samples for
both liquids and solids by the method of burning samples at high temperature into mixture gas.
Then enter the column to separate and measure the amount of elements in the sample.

Sample types: The samples must be homogenous. The samples for analysis are such as

chemicals, organic substance, inorganic substance, rubber, polymer, and sediment, etc.



Page | 67

AUTOMATIC DIRECT
MERCURY ANALYZER
(DIRECT MERCURY1)

'E:iﬁa / Brand : Nippon Instruments Corporation
i;u / Model : MA-3000
UszmAgHEan/Country : Japan

a I3 A A Ay va ¢ Y A’ I = o
seazden: (Junlewdienldiinsigiarsusenludesemiiuveuds veanan uaznwowwdslalaense
Ingldunannisniswmndiegsiigamgias (Thermal decomposition) lnglierneuvesaisusenaglugy

a ¥ [ (% ) % (% . a
avnoudaszitrllazanduiveayninvenesnatailuaiiady (Gold amalgamation) Le Gold
amalgamation lasuanuisunmanzauysenluslsvnoudaseazindouniingfnsivinaewmaia
Atomic Absorption Spectrometer (AAS) MiFNIaANAULEH 253.7 wilwuns Ineldfitunaunisinsey
Fe819 HU9N1I0TITAN 253.7 WIluums 0.001 ngHg — 2,000 ngHg
anwazAlage: aunsavedeulivisiegiiduresudiuasvosvan 1w Wednd, fw, Jo, iy, 91ms,

dll ° a O Y o Y 2w S | I & o v
LA393d1978, Wanadn, o1, Wty &, e, Jaag, nde wazun wWudu Tnedregruduilomeniu i
USunaleeeiles 10 sy

Description : It use to analyze the mercury in solid, liquid and semi-solid samples directly
based on the principle of thermal decomposition by allowing mercury atoms to form free
atoms to accumulate and capture gold particles into the gold amalgamation when the gold
amalgamation receives heat appropriate mercury in the free-form atom moves into the sensor
with the atomic absorption spectrometer (AAS) technique absorbance at 253.7 nm without
sample preparation process with a measurement range of 0.001 ngHg - 2,000 ngHs.

Sample types: The samples can be both solids and liquids such as meat, soil, fertilizer, plant,
food, cosmetics, plastic, medicine, oil, color, blood, urine, and waste water with homogeneous

samples that contains at least 10 grams.
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MERCURY ANALYZER (LUMEX)
(DIRECT MERCURY2)

8va / Brand : LUMEX

9U4/ Model : RA-915M
UszimAgHan/Country : Canada

sranden: Huedesiledmiuiinsziniusuialansusen (Mercury) Tngldmdnnas Differential
Zeeman Atomic Absorption Spectrometry with High Frequency Light Polarization (ZAAS-HFM)
TagfaAnsgandunaunaswesoynesUsendasy LazAUANNITINGIL UsEaianansins1zimessuy
Uszananaluiiia3ed (standalone) uwagk Personal computer 1§
ANWUZA2DE: ?HlI'ﬁiﬁfl@ﬁ@Ulﬁ‘ﬁQﬁ’]@gqﬂﬂl@\‘]LL%QLLﬁ%‘UENWiﬁ'D L Lf‘!’@gﬁ
\3esd1ens, wanadn, ‘13’1 dneia waztide Judy

13

, i, Jo, Wy, 819113,

Description: The Instrumentation principle is differential Zeeman atomic absorption
spectrometry with High Frequency Light Polarization (ZAAS-HFM) by measurement absorption of
mercury atom. The data processing system can control by using computer or standalone (in air
mode).

Sample types: The samples can be both solids and liquids such as meat, soil, fertilizer, plants,

foods, cosmetics, plastic, medicine, water, sea water and waste water, etc.
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FLOW INJECTOR MERCURY
ANALYZER

?iﬁa / Brand : Perkin Elmer
i;u / Model : FIMS 100
UsmAgHan/Country : USA

srgazea: n13nIUTuaUTenaemalla Flow Injection Mercury System-Atomic Absorption
Spectroscopy (FIMS-AAS) L“ﬂumﬁﬁﬂﬁ'f\]zmmmmwi’@ﬁaaéwﬁa&ﬂuamummma’a el Peristaltic
pumps vwtifithasansazane Carrier uas Reductant Lﬁaﬁaasjwﬁm’]w%mmﬁLmuau \douiiviy
‘Ugﬂimﬂu Reductant Ugﬂimmmmmmam mmiﬂmulwmumm Gas/Liquid mmmma Argon ¥
NN Hg'(g) W1usanges polytetrafluoroethylene (PTFE) tay L“U’]ﬁﬂ’m‘iﬁ]ﬂﬁ]’mﬁ%ﬁ]'ﬁ@%ﬂ’]ﬂ’]i@(ﬂﬂa‘LJ
Wad 253.7 wluns

Snwnzi981e : aunsaneaeuldveiiog1ave Ll arve Al 1wy L‘ﬁaﬁmi, au, Ju, Wy, 81713,
\ASD9EN0N4, WandRn Y1y uagih Wudu

Description: Determination of mercury with the mercury system-atomic absorption
spectroscopy technique (FIMS-AAS) is a technique that can measure liquid samples. Peristaltic
pumps delivery the carrier and reductant. When the exact volume sample flows and react with
the reductant, the reaction is mixed to be stored at the gas / liquid separator and argon gas
carry Hg%g) through the polytetrafluoroethylene (PTFE) filter to detect with sensor at
absorbance 253.7 nm.

Sample type : The samples can be both solids and liquids such as meat, soil, fertilizer, plant,

food, cosmetics, plastic, medicine, waste water, and water, etc.
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INDUCTIVELY COUPLED
PLASMA-MASS
SPECTROMETER (ICP-MS)

ﬁﬁa / Brand : Perkin Elmer

31 / Model : NexION2000
UsmAgHan/Country : USA

srwazden: Inductively Coupled Plasma-Mass Spectrometer (ICP-MS) LuwmalindiasiziuTune
suazlansUSundosuin seAu ppb wag ppt aunsndATIgrlavatesiglunaniednu lnyaidy
I3 oA g v & o | da & S 4
p1snaunanad e liusndutulossuusey +1 uasmdedrdaluazesslagluiuad annuudssaly
INITUENKAEATIVINNIAATIUAIARBUTEY (M/2) 798 Mass spectrometer %1l Quadrupole
ANWMUEA18E19: 1ATBY ICP-MS a@ansanusiee eyl Total Dissolve Solid (TDS) laldgein Uszune
1% aunsadndegelanainvay wu Wiy Uine didenulswuenamesy 15emeg19e1ms WY
A a A a 5 ! ! = v a 9 ¥ a
wIeRu MHenswisuiegelnenstesdratniuanUSunansatas TDS lilvigeiuly

Description: Inductively Coupled Plasma-Mass Spectrometer (ICP-MS) is a technique to analyze
the amount of elements and very small amounts of metal in ppb and ppt levels and can be
analyzed in many elements at the same time by using the principle of combustion. Samples are
sprayed in a spray of argon plasma to break down the charge ions + 1 and then forward to
separate and measure the mass according to the mass per charge (m/z) with Mass Quadrupole
type spectrometer.

Sample types: The ICP-MS can tolerate samples with a total of Total Dissolve Solid (TDS)
values in approximately 1%. Various samples can be measured such as drinking water, waste
water, industrial wastewater, food, plants or soil that prepared to test with controlled amount
of low acid and TDS.
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INDUCTIVELY COUPLED
@) i PLASMA OPTICAL EMISSION

‘ 44
l‘ Lo 4  SPECTROMETER (ICP-OES1)

Optima 8000

gvie / Brand : Perkin Elmer
34 / Model : Optima 8000
UszANGn/Country : GERMANY

318a9un: ICP-OES aun5 iR tuiuYess s latusedu ppm
anwzA9e19 : Ilavisiednvewdiuazveanad 1wy Jo fiu 9113 aznau B e19mn31 waziude
Dusiu

Description: ICP-OES determine the concentration of elements in the ppm level.
Sample types: It can analyze both Liquid and solid samples such as fertilizer, soil, food, wood

residues, rubber, and wastewater, etc.
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INDUCTIVELY COUPLED
PLASMA OPTICAL EMISSION
SPECTROMETER (ICP-OES2)

&% / Brand : Perkin Elmer
34/ Model  : AVIO 500
UszANGn/Country : GERMANY

518a9un: ICP-OES a115inANUtuiuYess g latusedu ppm
anwzA9e19 : Ilavisiednvewdiuazveanad 1wy Jo fiu 9113 aznau B e19mn31 waziude
Dusiu

Description: ICP-OES determine the concentration of elements in the ppm level.
Sample types: It can analyze both Liquid and solid samples such as fertilizer, soil, food, wood
residues, rubber, and wastewater, etc.
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MACRO CHNS ANALYZER

8%a / Brand : LECO

$u/Model : CHN628, 5628
UsimAgHan/Country : USA

F1eauden: MacroCHNS Analyzer uipsasitinszsimuSunanisuou lelasiau lulpsiau daumes
Tagendevdnnismnlndiasiiodiamenuieugaielarsegluanmufawdrinusuasigied
A3297A%UA Thermal conductivity detector wag IR detector

Snwariiagne : fegrafiaunsainszild 89l e1mns ormsdnd nandusiannuy fu fiw sy thsu

Description : MacroCHNS Analyzer is a device that analyzes the amount of carbon, hydrogen,
nitrogen, and sulfur based on the principle of combustion the sample with high heat to allow
the substance to be in a gas state and measure the amount of elements with the thermal
conductivity detector and IR detector.

Sample types: Foods, animal feeds, dairy products, soils, plants, charcoal, and oil, etc.
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OPTICAL EMISSION
SPECTROMETER (OES)

8%o / Brand : Applied Research Laboratories
34/ Model : ARL3460
UszmALHEn/Country : Switzerland

=1 U 6 a = = £y Ad! [y y:/} 1 [}
Tgazdea: [Hmseinuiuiasgleosuiisuivasuinsgiu Gsausainlasiunszau ppm
uUdLUDSLTUA
v a

anwazAa9E19 @ Megilavgvewds mihdudaiiudeu luflgngu wu nquinin evglifley vewns
wagvoundes 1usu

Description: OES is used to analyze and detect the amount of elements by comparison with
standard substance which can be measured from ppm level to percent.
Sample types: Solid materials that are smooth surface and without pore such as steel,

aluminium, copper and brass, etc.
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N\/\f SULFUR IN OIL ANALYZER

%2 / Brand : HORIBA
U/ Model  : SLFA 6800
UszAgNGn/Country : JAPAN

srwasiden: 1Asad Sulfur in Oil Analyzer [WulASesdiasgimusunaiusauluiiegrsussianingu
Uasidey lnednuSunauiauivaisuinggu wag ‘ﬂENTIM’]@’J’]&JL%N“UULUULIJEJ?L“IJUG\ ma ppm
Sneneiegne : ddullasdeulsdun ditululefea (T 5) viduiea dhifuiu way difuun Dudu

Description: Sulfur in Oil Analyzer is used for determination of sulfur in petroleum products. It
can suggest quantity by comparing with standard substance which can be measured from the
percent or ppm levels.

Sample types: Petroleum products such as biodiesel oil (B5), diesel oil, crude oil and light oil,

etc.
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TOTAL ORGANIC CARBON
ANALYZER (TOC) for Liquid

TOC-Liquid

8%o / Brand : Analytik jena
U/ Model  : multi N/C 3100
UszmAgHan/Country : Germany

$19a1980: 1AT9N0IATITRUTUIUTINAITUBUBUNTE (Total Organic Carbon) ANSUBURRUNTY
(Total Inorganic Carbon) A1SUBUNMNA (Total Carbon) uaglulasiau (TKN) lnsorfandnnsinlng
Nounniian

9 Y Y > o , )
ANWALA2DENN : HBE1YBINAT WU YISTTUTR WAN wazinde 1 Dudu

Description : TOC is used to analyze total organic carbon and nitrogen (TN) in the samples by
combustion with high temperature.

Sample type : Liquid samples such as natural water, drinking water, and wastewater etc.
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TOTAL ORGANIC CARBON
ANALYZER (TOC) for solid

TOC-Solid

8%o / Brand : Analytik jena
3u/Model : multi EA 4000
UszmAgHan/Country : Germany

519821980 LATHBAATITRUSNINYBIAISUBUBUNTY (Total Organic Carbon) A15UBUBTUNTY
(Total Inorganic Carbon) uazASUBUTIaVUA (Total Carbon) lagendemannisinlysiigamgilas
anwasAleene: annsanadeulumegsvesds wu Ay ased [Wudu Inedledeieaduiliomeniu

Description: TOC is used to analyze total organic carbon, total inorganic carbon and total
carbon by combustion with high temperature.

Sample types: Homogeneous solid samples such as soil, and chemicals, etc.
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X-RAY FLUORESCENCE

SPECTROMETER

8%o / Brand : PANalytical
3U / Model  : Zetium
UszARNGR/Country : USA

Fgaziden: [ JuAIediAg1einisn NuTasunnuessis A Be f9 U awnsainsismasusuinadle
TnatUSeufisuiuansuinsgiu Ssasnsadaladussedu ppm feasidus
ANWUARES : asnsanaaeulavaipg v LTlILaYYRLAY WL U Au U lave wazisiu 1Dudu

Description: XRF is used to analyze elements in semi quantitation from Be to U. It can suggest
quantity by comparing with standard substance which can be measured from the ppm to
percent levels.

Sample types: The samples are both solids and liquids such as rock, clay, mineral, metal, and

oil, etc.
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1.6 nadauLAiinalyl
(GENERAL CHEMISTRY)
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TOTAL NITROGEN ANALYZER

fivie / Brand : FOSS
3U / Model : Kjeltec8400
UseineAgnan/Country : denmark

s1eaziden: N1sieTzrmUsinalulasiaunielusiulaeitiaanivia (Kjieldahl) Invdesaaslussiu
sensadansn Tulmsiaulusiedazgnivdsudueslufondama (NH),50, meldaniivgamniigs
Tneflansissufiten wu Cuso, s anduihansazanefigndeslundulifndu ueulunds ud3dld
wadinveansimmsniinszsimumnaveenliniedseglusuvesasusznouuenluie
Snuazdaegne : aunsonageuldvivesuduazvonnan Wun tinu dude emsdnd e1msdn’
Syt lodn nanstasinidedn uuwasrdndasiannuy udu

Description: Nitrogen or protein content analysis by Kjeldahl technique is performed by protein
degradation with sulfuric acid. The nitrogen in the sample will be changed to ammonium sulfate
((NHg),SOq) under high temperature conditions with catalysts such as CuSO,, etc. After that
ammonia is distilled out of the digested solution and is analyzed by means of titration
techniques which determine the amount of ammonia in the form of ammonia compounds.

Sample types: Liquids and solids such as raw water, wastewater, feed, feed ingredients, forage,

pet food, grain, cereal, meat, meat products, milk and dairy products, etc.
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| 8§

TOTAL KJEDAHL NITROGEN
ANALYZER

|
| g
| el

Vapodest

fivio / Brand : Gerhardt
34 / Model : Kjeldatherm KB 8 w¥auynAduA Gerhardt TZ
UseineAgnan/Country : Germany
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Description:  Nitrogen content analysis by Kjeldahl technique is performed by protein
degradation with sulfuric acid. The nitrogen in the Sample will be changed to ammonium
sulfate ((NHq),SOq) under high temperature conditions with catalysts such as CuSOs, etc. After
that ammonia is distilled out of the digested solution and is analyzed by means of titration
techniques which determine the amount of ammonia in the form of ammonia compounds.

Sample types: Liquid or solution samples such as raw water and wastewater, etc.
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COULOMETRIC KARL FISCHER TITRATOR

§¥a / Brand : Metrohm
3U / Model  : 831 KFC
UszmAguan/Country : Switzerland
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Description: Coulometric Karl Fischer Titration used for measure the water content based on
the principle of titration of samples containing water with iodine solution in methanol, sulfur
dioxide and pyridine. Which iodine reacts with water, when the reaction completely, solution
change to the brown color according to free iodine molecule. Then it measures the volume of
iodine used in the titration. This apparatus is suitable for testing of water content in the range of
0.001-10 percent by weight.

Sample types: Many types of sample can be tested such as solvent, wood vinegar, oil,

biodiesels and petroleum products, etc.
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VOLUMETRIC KARL FISCHER
TITRATOR
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8%a / Brand : Mettler - Toledo
3U / Model  :V30S
Uszimnagnan/Country : Switzerland

a & v |a H o ) o \ da s g I3 1%
swwazden: [Junisindsuiainlagendunannisinmsadiegnaniunlussdusenaunisaisazansy
Lolofuluumiuea Faesinoonled wazlniau Inelelofuszvijisenduin Wedwihujisenaurun
dvesansazargazdsududiinnavedluanavedlelefudasy ntuiausuinsveslelofuildlunis
Tnse wngdmsunaaeuuiunai Tutae 0.1-100 Sevazlasundn dwsudiegrwesdsiuasnse
Ansgifegnliaunsaavargludivinazansls wu nayulng | resin w39 plastic Ingldgunsaii
a 1 . = [ o 4 b2 PRy 14 % % [l @ %,’ 1 %;

138171 Drying Oven #alluagyinnisliainudeuiialvunludiegranareluleun wavdslounluaiy
tube iiedslUTATIZITIY vessel U04ATY Tn8ALANTARIANRANTILARILE 50 °C -300 °C
anwuEAIaE14 : davihazaty UnduaTuld undiumly didululefwa nanduaitlesdey aisaduas

a < %
Wa@Rn LUUNY

Description: Volumetric Karl Fischer Titration used for measure the water content based on the
principle of titration of samples containing water with iodine solution in methanol, sulfur
dioxide and pyridine. lodine reacts with water, when the reaction completely, solution change
to the brown color according to free iodine molecule. Then, It measure the volume of iodine
used in the titration. This apparatus is suitable for testing of water content in the range of 0.1-
100 percent by weight. For the samples is cannot dissolved in solvents, such as herb powder,
resin or plastic, using a device called drying oven It heats the water in the sample to steam and
steam is sent to the tube for analysis in the vessel of the Karl Fischer machine. It can set the

temperature from 50 °C -300 °C.

Sample types: solvent, wood vinegar, oil, biodiesels, petroleum products chemical and plastic,
etc.
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8% / Brand : MERCK
'a;"u / Model : Spectroquant® Pharo300
UszmAguan/Country : GERMANY
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SPECTROPHOTOMETER1
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Description: Spectroquant® Pharo300 can analyze the amount of substances in liquid samples
such as chloride, nitrate, fluoride, sulfate, color, and turbidity, etc. The principle based on light

absorption with xenon flash lamp light source generates wavelength of 190 nm - 1100 nm.

Sample types: Liquid samples such as natural water, drinking water, wastewater, and sea water

etc. In the case of solid samples must be prepared before testing.
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SPECTROPHOTOMETERZ2

ﬁﬁa / Brand : MERCK

'a;"u / Model : Spectroquant® Prove 100
UszARNAn/Country : GERMANY
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Description : Spectroquant® Pharo100 can analyze the amount of substances in liquid samples
such as chloride, nitrate, fluoride, sulfate, color, and turbidity, etc. The principle based on light
absorption with halogen flash lamp light source generates wavelength of 320 nm - 1100 nm.

Sample types: Liquid samples such as natural water, drinking water, waste water, sea water etc.

In the case of solid Samples, must be prepared before the test.
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UV-VISIBLE
SPECTROPHOTOMETER1

8%s / Brand : JASCO
3U / Model  :V-770
UszimAguan/Country : JAPAN
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Description : UV-Vis is used to measure both qualitatively and quantitatively to determine the
amount of the sample and intensity by using the UV and the visible lights that pass through or
absorbed. The wavelength is related to the amount and type of the sample, which is mostly
organic compounds, complex compounds and inorganic compounds that can absorb in these
wavelengths. It can measure according to standard methods in 3 types Abs,% T and % R.
Measurement range - 3.00 - 3.00 Abs and wavelength range 190 nm - 2700 nm.

Sample types: The samples can be solids, films and liquids such as the surface of the sample,

film, biocalcium, phenol, etc. The sample must be homogeneous and use a small amount.
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UV-VISIBLE
SPECTROPHOTOMETERZ2

8%a / Brand : SHIMADZU
3U / Model  : UV-1601
UszmAgan/Country : JAPAN

swazden: Huedesdedlilumansainidudmuamuasnduiinalunsmuinumessiogs
uag Intensity Inglindnnisveuadluiisgnazdrsuaswndinggriruniogngandu Jeazldindnis
ganduuaslurianmenirdy 190 wiluwes - 1100 wiluwms tnsanusainaadsuinsgiu 1¢ 3 wou
Ao Abs, %T way %R

dnunzfngne : aunsoneaeuldlannziiegaieglusuesansazas 19U a15aza1s curcumin DNA
wazlushiu Wiy uagldansiognelud3unaliunn

Description: UV-Vis is used to measure both qualitatively and quantitatively to determine the
amount of the sample and intensity by using the UV and the visible light that pass through or
absorbed. It detects light absorption value on the wavelength of 190 nm - 1100 nm. It can
measure according to the standard methods in 3 types: Abs, %T and % R.

Sample types: The samples should be soluble in the organic solvent such as curcumin

solution, DNA and protein, etc. It uses a small amount of the sample.
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SPECTROFLUOROMETER

8%e / Brand : JASCO
U/ Model  : FP-8200
UszimAguan/Country : JAPAN
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Description: Fluorometer is used for analyzing the property of substance such as analyzing the
value of excitation, emission, constant of wavelength synchronous and constant of synchronous
spectral which can scan excitation and emission in 3 dimension by the method of UV
absorption, causing molecule to be stimulated and shake within molecule from ground state to
excited state, resulting in spectrum in the fluorescent period at the stimulated energy value of
each substance.

Sample types: The samples should be solution such as toxicological study, medical study, the
study of the reaction between enzymes and precursor, vitamin, and organic food substance,

etc.
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POTENTIOMETRIC TITRATOR

@%@ / Brand : METROHM
34/ Model  : 794 Basic Titrino
UsmAgnan/Country : SWITZERLAND
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Description: Titrate 794 Basic Titrino use for a testing total acid number refer to ASTM D664,
total base number refer to ASTM D4739, % glycerol refer to ASTM D7637 in general oil and
biodiesel. It can find the volume of titrant for titration with the sample to the end point based
on the principle of potentiometric titration. It is the measurement of the electric potential that
is changed while adding the volume of the titrant into the samples under continuous stirring
with magnetic stirrer. The electric potential is measured as a result of the reaction between the
sample and the titrant.

Sample type : General oils such as biodiesel, etc.
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TOTAL FAT ANALYZER

@9 / Brand : FOSS

3U / Model : Soxtec™ 8000, Hydrotec™ 8000
UsznAgNEAn/Country : DENMARK
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Description: Total fat analyzer is used to analyze crude fat and total fats.
Sample types: The samples can be solids, liquids and semi-solids such as waste water, raw
materials, intermediates and finished products in food, animal feed, and pet food, etc.
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‘ RAPID PROTEIN ANALYZER

8% / Brand : CEM
34 / Model : Sprint
UszmAguan/Country : GERMANY
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Description: The analyzer can determine the protein content in food samples such as animal
feed, meat, milk by measuring the only true protein and not include non-protein nitrogen. Able
to determine the protein content at the range from 0.01% - 99.99% with 0.01% resolution for
liquid, solid or condensed sample. It is fast analyzing process. Analyzing techniques is green
technology without the use of chemicals and experimental conditions that are harmful to users.
Sample types: Liquid, solid or condensed food samples such as animal feed, meat, and milk,

etc.



OXIDATION STABILITY TESTER ACCORDING TO EN
15751:2009

89 / Brand : ISTEK (FOR EC METER)
94/ Model  : ISTEK EC450L (For Ec meter)
UszimAguan/Country : KOREA
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Description: For Oxidation stability at 110 °C in biodiesel according to EN 15751:2009.

Sample types: General oils such as biodiesel, etc.
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SOLVENT EXTRACTOR

fio / Brand : VELP
'a;"u / Model : SER 148 Series - Solvent Extractors
UszmAguan/Country : ITALY
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Description: Fat extractor use for fat extraction by using the principle of solvent extraction.

Sample types: Solid Samples such as palm kernel, palm waste, animal feeds, etc.
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MOISTURE ANALYZER

8% /Brand : AND
3U / Model  : MX-50
UszmARNAn/Country : JAPAN
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Description: Moisture analyzer can be use for determination of moisture in various types of
sample. Its specifications are maximum weight capacity: 51 ¢ and weight resolution: 0.001 ¢.
Sample types: Homogeneous solid samples such as chemicals, milk powder and feeding stuffs,
etc.
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RAW FIBER EXTRACTORS

8o / Brand : VELP
3U / Model  : FIWE6
UszmAguan/Country : ITALY
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Description: Fiber analyzer, by digestion of sample with both acid and alkali based on AOAC
method.

Sample types: Solid samples such as herbs, feeding stuffs and instant foods, etc.
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BOD ANALYZER

8%a / Brand : MANTECH
3U / Model : PC-BOD
UsmAgnan/Country : HONGKONG

srgaziden: 1ATaIInA1 BOD nlutid wasluswnsy PC-BOD Wuwesasimsizitlen Inan1sinuSuie
PONTLIUNNGDBYAUNINTFIU Standard Methods 5210 B 5 day BOD Test
ANWULA29E19 : FRa81910 WU WAy Ydy Wusu

Description: Automatic BOD and PC-BOD: BOD Analyzer performs the determination of residue
oxygen in water sample. The system must follow standard methods 5210 B 5 day BOD Test.

Sample types: Water such as raw water, and wastewater, etc.
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FIELD EMISSION SCANNING
ELECTRON MICROSCOPE

v / Brand : FEI

34 / Model : Apreo
UszimAgan/Country : NETHERLANDS
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Description:  Field emission scanning electron microscope (FESEM) provides topographical
information. The highest magnification is 1,000,000x. Attach with Energy Dispersive X-Ray

Spectrometer; EDS, (Oxford). EDS Analysis provides elemental analysis of a sample.

Sample types: Magnetic sample, Material sample (metal, concrete, film, rubber, and polymer,

etc.), and biological sample (fungi, bacteria, pollen, and animal tissue, etc.)


https://www.nanolabtechnologies.com/depth-of-information
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TRINOCULAR
FLUORESCENCE STEREO
MICROSCOPE

8% / Brand : Leica
34 / Model  : M205FCA
UszmAgnan/Country : GERMANY
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Description: The Leica M205 FCA fluorescence stereo microscope unites high-end imaging
capabilities magnification 3.9-160. Besides it com imaging with fluorescence such as ETDAPT
filter for exciting of UV light, ETGFP filter for exciting of blue light and ETTXR filter for exciting of
greenlight.

Sample type: Biological samples: ant, polychaeta, and pollen etc., and material samples:

rubber, and polymer, etc.
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SCANNING ELECTRON
MICROSCOPE (SEM1)

@ / Brand : JEOL

34 / Model  : JSM-5800 LV (SEM5800)
UszmAgan/Country : JAPAN
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Description: Scanning electron microscope is a technique for study microstructure of the
sample at maximum magnification is 20,000 times. Application of SEM is for surface topography;
size of particle, porous, composite materials and grain metal for material samples include
muscle, fungi fiber, size and surface of pollen for biological samples.

Sample type: dry solid sample, since the specimen chamber is at high vacuum. Hard, dry
materials such as wood, bone, feathers, dried insects, or shells (including egg shells) can be
examined with little further treatment, but living cells and tissues and whole, soft-bodied

organisms require chemical fixation to preserve and stabilize their structure.


https://en.wikipedia.org/wiki/Fixation_%28histology%29
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SCANNING ELECTRON
MICROSCOPE (SEM2)

Bvre / Brand : THERMO FISHER SCIENTIFIC

3U / Model  : QUANTA 400
UszmAguan/Country : CZECH REPUBLIC
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Description: The FEI Quanta 400 SEM is a tungsten filament SEM, highest magnification is
300,000. It can produces enlarged images of a variety of specimen achieving x. The High
Voltage can be changed to span any values from 200V to 30kV. Attach with Energy Dispersive X-
Ray Spectrometer; EDS, (Oxford). EDS Analysis provides elemental analysis of sample.

Sample type : The samples can be material sample such as rice husk, oil, palm shell, coal or
biomass product, metal, concrete, film, rubber, and polymer, etc. Biological sample such as
fungi, bacteria, pollen, and animal tissue, etc.


https://www.nanolabtechnologies.com/depth-of-information
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SU3900

Flagship XL:
Extra Large Specimen Chamber Model

SCANNING ELECTRON
MICROSCOPE (SEM3)

8%s / Brand : HITACHI
3U / Model  : SU3900
UszmANAR/Country : JAPAN
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Description: Scanning Electron Microscope (SEM) with a tungsten electron source has both SEl
(Secondary Electron Image) and BEI (Backscatter Electron Image) image detector. SEM is often
used in the structural and surface analysis of biological and materials samples. The maximum
sample size is 300 mm in diameter and 5 kg in weight. Including, the elemental composition
analysis of sample was analyzed by EDS (Energy Dispersive X-ray Spectroscopy) technique from
boron (B) to californium (Cf). The highest magnification of SEM is 300,000 times. The sample can

observe in high-vacuum or low-vacuum conditions. In addition, UVD-STEM (Ultra Variable-



Page | 103
Pressure Detector-Scanning Transmission Electron Microscopy) technique is utilized to image the
internal structure of the sample.

Sample type : Material sample (metal, concrete, film, glove, fabric, natural fiber, rubber,

polymer etc.) and biological sample (Fungi, Bacteria, Pollen, Teeth, Animal tissue etc.).
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TRANSMISSION ELECTRON
MICROSCOPE (TEM)

ﬁﬁa / Brand :JEOL

3U / Model  : JEM 2010
UszARNAR/Country : JAPAN
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Description: Transmission electron is a microscopy technique in which a beam of electrons is
transmitted through a specimen to form an image. The specimen is most often an ultrathin
section less than 100 nm thick or a suspension on a grid. Transmission electron microscopes are
capable of imaging at a significantly higher resolution than light microscopes, magnification up
to 1,500,000 times.

Sample type: Biological samples: Plant, virus, tissue and microorganism and material samples:

polymer, nanoparticle, metal and micro-emulsion.
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X-RAY ANALYTICAL
MICROSCOPE

fi% / Brand : HORIBA

3U/ Model : XGT 5200WR
UsenaAgnan/Country : JAPAN

Fwazdn: a1unsanaaaUmslnuazUsuave1nag o 19aae38 Xray Guide Tube fadwns 1.2
waz 100 luAseuaunsnscan wag mapping luns3nsnesisnglagddnsinuuu Energy Dispersive X-
Ray Analysis hazitasizilassasrsnaslu )interior Structure) ¥99@29819 laeddn1sTAnuy
Transmission latutiaieiu Insuansnaseniu Fluorescence Mapping Image, Transmission
Image, Qualitative analysis kg Quantitative analysis

Snwaiziiangns : Idiegwondauazvonan WU Mueus T Uy waz wanaRn [ud

Description: High sensitivity XRF qualitative and quantitative analysis with an X-ray imaging
microscope. Analytical procedures include multi point analysis, line analysis mapping analysis.
The Sample area is a minimum of 10 micrometers by 10 micrometers and maximum Sample
area of 10 centimeters.

Sample types : Solid and liquid samples such as rubber pillow, milk and plastic, etc.
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ATOMIC FORCE
MICROSCOPE (AFM)

8%a / Brand : NANOSURF
3U / Model : FLEX
UsmAgnan/Country : SWITZERLAND

swazden: APM iHumaiianislindesganssaifiannsalinmanuifvesiuiola 1 fAnruasiBonsed
uluuns awsanadeuldnian1azlueiniauazvosuna mwﬁyuﬂaﬁiéj%amﬁU@Lﬂaﬂmsﬁuagjﬁ’mm
szvdreiaduunauduiuaafiastaduldluom zﬁﬁ’ﬁmauﬂuagjmﬁaﬁmﬂw
a1w1salidmsizinuandfidnanie q (@u audfnisdainiz anuuds anudeaniu n1snszane)
AesanUAvaii (B anugings usslwihads daddunisineu nszualii) auaudBnsudndnuas
Spectroscopy HlULnIu ANA (Automated Nanomechanical Analysis) A5 1zsauURITINATEAULIUDS
faq 1wy wad Hawe lasudsaead lalnsiaa uasnedied idvwalvguainvans

anwauAage : Janeng o 1w lwad dede Tnsedsaead lelasiaa Auedouss q wazwedies

Description : AFM is a microscopy technique that can provide three-dimensional images of
virtually any surface at nanometer-scale resolution. It possible to test in both air and liquid
conditions. It relies on the force between a sharp probe and the surface, which is detected while
scanning the probe over the Sample. AFM can characterize a wide array of mechanical properties
(e.g. adhesion, stiffness, friction, dissipation), electrical properties (e.g. capacitance, electrostatic
forces, work function, electrical current), magnetic properties, and optical spectroscopic properties.
ANA software (Automated Nanomechnical Analysis) can investigate the nanomechanical properties
of materials such as cells, tissues, scaffolds, hydrogels, and polymers on multiple or large Samples
in an easy-to-use fashion.

Sample types : Various materials e.g. cells, tissues, scaffolds, hydrogels, coating surface and

polymers.
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CRITICAL POINT DRYER
(CPD)

§i% / Brand
314 / Model
UsmAgan/Country

=
SUazL8N:
ANWUZA2DEY :

Description :
Sample types :



ﬁlﬁa / Brand
314 / Model

UszmAguan/Country :

=
SUazL8N:
ANWUZA2DEY :

Description :
Sample types :
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MICROTOME
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3. 1As0sdadluLana

(MOLECULAR BIOLOGY)
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AMINO ACID ANALYZER

8%e / Brand : Hitachi
34 / Model  : L-8900
UszmAgan/Country : JAPAN

sreanden: Juadedinszivinansnesiluludiegisomsniondndue Ineldndnnis High
Performance Liquid Chromatography 3tasizilushuveanainazlusiu hydrolysates wiesdinwla
LAEs AIMILTIZE MTAlTEsiUTInnsaewiiluly 30 il T mSuszyriauazUSinuemaiiiessy
281NAUAT UTONWLATUINTT

Snwazdaegns : awsanaaeuldieiiegiweuduaruenna Wy 83 01M3dRT 1nSesRY wax
ayulng Wudu

Description : The L-8900 is a high-speed amino acid analyzer with high sensitivity that is also
capable of analyzing physiological fluids and protein hydrolysates. Speed Analysis Quantitative
analysis of amino acids in the 30 minutes for a specify type and amount of amino acid for
determine its label nutritional.

Sample types : The samples can be both solid and liquid, such as food, feed, beverage, and

herbs, etc.
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DENSITOMETER

§i%a / Brand : Bio-rad
3U / Model  : GS-700
UsemnAgnan/Country : Hongkong

sreasden: WHuinIedlefianunse auwnu Electrophoresis filusslavasfivuaniuniniineaiie
AaeraunuILie ansaduiinnimea Wau sunm Tinsieivuindiunu LLazmaIuLaqasum%u
DNA 19

anuwaeAI9Ee : Tidu X-Ray leun fuwaznsean (Judu

Description : Densitometer can scan Electrophoresis transparent and opaque as digital images
to analyze density Able to record gel film, image, analyze size, quantity and molecular mass of
DNA pieces

Sample type : Magnetic sample, material sample (metal, concrete, film, Rubber, and Polymer,

etc.), and biological sample (fungi, bacteria, pollen, and animal tissue, etc.)
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ELECTROPHORESIS SET

fi'a / Brand : BIO-RAD

34/ Model  : Power PAC 3000
Useinagnan/Country : Hongkong

seaziden: WueTesdilduenarsansiiuszqlain wu nsnezdlu 1siu uas niniandsn lngends
ndnnsliaunalnih ansiifiuszgliihasedoudilufinfinsdnuuig Sasuslunnadoud detutu
USinaszguuliianavesans gﬂi'w,l,aa“umwuaﬂuLaqamaaaWiﬁu waznszualnih

ANWAIZA10819 : ansausnuay Adwe TUsAu PCR product

Description : The machine used the isolation of compounds, such as amino acids, protein ions
and nucleic acids, A substance that has an electric charge moving to the polar opposite, speed
of movement is depends on amount of charge on the molecule, shape and size of the
molecules and electricity.

Sample type : Separate the bar, DNA, protein, PCR product


https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%AD%E0%B8%B0%E0%B8%A1%E0%B8%B4%E0%B9%82%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B8%AD%E0%B8%B4%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%99%E0%B8%B2%E0%B8%A1%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B9%81%E0%B8%AA%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2
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GEL DOCUMENTATION

8% / Brand : BIO-RAD
34 / Model  : GEL DOC 1000
UsemneAgan/Country : Hongkong

srgaziden: [Wunsesefldvuiinnnuazd1uniaues DNARNA Lag single stand protein 91001391
blot %30 gel electrophoresis Lauuas DNA 7ikenlalifesdnaainaieddon Immmﬁumiﬂisﬂawﬂ@aa
LAY UATILS DA %qmmaa@ﬂ%’u%’aﬁé’amﬂﬂaLam wazuaslugusaiu liedunanisusinguesiay
U89 DNA NLenliuLLHLLDES karaINIT0AIVANNITYINNY NMTUSEIARARNUABLTIMESIAUATY

o o ' as & ¢ . v A a = = Y '3
ANYaIZA29819 : WANLONwLSY, autoradiograms, 13a SDS- 111, 1Wadku (Uunuseauwns), lnarseun, lu
Immag‘laa, ethidium bromide gels.

Description : Gel documentation used to record images and positions of DNA, RNA and single
stand protein from blot or gel electrophoresis. The strips of this isolated DNA must be labeled
with dye. It is a fluorescence compound that glows and can absorb ultraviolet radiation and the
lisht in the visible range to observe the appearance of the strip of DNA isolated on the gel sheet
and can control the work direct computer processing

Sample types : X-ray film, autoradiograms, SDS-face gel, silver gel (wet or dry), polaroid,

nitrocellulose, and ethidium bromide gels.
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MALDI BIOTYPER

| —

ﬁﬁa / Brand : Bruker
3U / Model  : microflex
UszmAgan/Country : Bruker Daltonik GmbH, Germany

=) d' a a dy a a6 o o 1 dy 1 £
Feasden: : 1n3993AT1ellun15IsyYTlnUeaUN3Ed a1unsadndnunnguuaasig o lagld
wiadlauuaaUnnsiuns (Mass Spectrometry) asavdamenialuanauazlassaiiswedusiuiieadna
éf o = = % Y4 . 4 a 6 d‘l’ a a dy = i3 dy
Tu uazthllSeuiieuiuadsdeya (Library) asnsaldnmaliasenideiuailise Wedas Wemane lu
A1PUTINNGD
ANWAULAIDEY : TIATILTUAIDE1ID1NNT AIINADY K30F20819NVNN1SHENLTBLNEABINSEUS U
YUAVDUYD

Description : Instrument use to identification Microbial using Mass spectrometry and
construction of protein structure. The results will be used to compare data such as library for
rapid detection of bacteria.

Sample type : Food, environment, and single colony microorganisms samples.
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MICROPLATE READER

'ﬁlﬁa / Brand : Biotek
34 / Model  : PowerWavey
UszmAguan/Country : USA

swazBen: Wuedosdlofliiadngandunamweansfigaduan vielusenitueriufiseluan
vauwiin 96 au viieluaueadufiaula InerdesannsninAinisgandunasiinniuenaduiou
200 - 999 uluwng

dnwauziiegn : tnaldl ayulns arsdudimafneyyadasy waransluszuugiduiu Hudu

Description : Microplate Reader measures the absorbance of light at the end point or kinetic
the reaction in the 96-Well Plate or interest wavelength. The machine can measure the
absorbance at wavelengths from 200 - 999 nm.

Sample type : Juice, free radical inhibitors and substances in the immune system, etc.
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NEXT-GENERATION
SEQUENCING

8%o / Brand : illumina
34/ Model : MiSeq
UszmAgnan/Country : USA

[ d'

s18az188n: Next Generation Sequencing Tnguszasdndniionimaaeudfuiuanesdddiniedlun
METBNI&IRU waluvruifaunniuasivszansamgs amsathluyssgnalunisidels
wanmate 1 Whole genome sequencing wignduvesdaiiinfiauladisusuilundadwesddiding
aguaviseinulnalAesiy , De novo sequencing Junsmarsuresdadidiafaulannnmsdudusie
nslaifideyadiiuiua §1989 , Epigenetics ifunmsnwinmsivasuuadunisuansoonyd efanssuved
fundoilulnd wag Metagenomics {unsfinuiluuresqdunidimmeddegluundssssumdlagl
Sududesusnuasimuisniunid

dnwaziaegng : nseilusheshaisiiy & 98un3d Tneshednsdosiunsatafiduevie o1didu
0

Description : Next generation sequencing (NGS), massively parallel or deep sequencing are
related terms that describe a DNA sequencing technology which has revolutionised genomic
research. To date, these technologies have been applied in a variety of contexts, including
whole genome sequencing, De novo sequencing, Epigenetics, and Metagenomics to accelerate
biological and biomedical research. Using the diagnosis to consider treatment.

Sample type : Analysis of plant, animals, microorganisms Samples have been extracted or DNA.
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POLYMERASE CHAIN REACTOR
(PCR)

ﬁﬁa / Brand : PE Applied Biosystems

94/ Model  : 9700

UszimAgnan/Country : USA

seaznden: uedosdledmiunisusegnamadiluana TnewiinuTuin DNA vesdaiiddn léun dnd
i wuaise 1h3a Bad waz Recombinant DNA 1lusiu

dnwauzinagng : IAuUSuiSuedogaisiy & 98und lnesogafesinumsatnfduonie
an§dule

Description : Instrument for preparing Sample molecular for amplification DNA Organisms
include plants, animals, bacteria, viruses, yeast, and Recombinant DNA, etc.

Sample type : Analysis of plant, animals, microorganisms samples have been extracted or DNA.
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REAL-TIME PCR

gve / Brand : Applied Biosystems
3U / Model  : 7300
UszmAgnan/Country : USA

swazBun: Real-time PCR ({uimaiiafithunldmisiumaunmg wu nsthunldlunsasaideldvia
un Jinfluenza A H5N1) vidawdelsawinduy nisAnumafiamananeiuguesdudissiumiaion
JSNP) daun1afugnamnssy 1wy minsadeuingiviasnandusiulsguanivuazdninldsunis
ANUAsEU (Genetically Modified Organisms, GMOs) n153aUTuna DNA

dnwaeiaegng : Wieszilusodhwisiia dn 9Bund Tnsdedefesiunsatniidwenie endidu
@

Description : Real-time PCR is technique used in medicine as applied to detect avian flu
(Influenza A H5N1) or other pathogens. Study the mutations of the gene, only one (SNP).
Industry used to monitor raw materials and processed products from plants and animals that
have been genetic engineering (Genetically Modified Organisms, GMOs) and measurement of
DNA.

Sample type : Analysis of plant, animals, microorganisms Samples have been extracted or DNA.
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CHARM EZ-M

8 ICIENCES INC

Cha"BZ-M

'ﬁlﬁa / Brand : CHARM SCIENCES INC
34 / Model : ROSA-EZ-M (USA)
UseineAgnan/Country : switzerland

sreasden: Jundesiilddinedasesnamendudaduasiviindnainidesn mycotoxin 81fe
N&NA1S Immunoreceptor test lngagAddanna1aenaINenTUINAIDE MULATVYARIVUYANAADY
(Strip) annsansunaldesrmndiludainauasamnm

dnwardaagne : wansyrAdiudauiasdefivgniusiaie wu 4nlne 41vhadin G
das wpwin anulwsiedesnanaslundafusiuusglunuynudnildfngRuanuannanisnisinensid
Heomaiiniudouey

Description : A device for analyzing aflatoxin, a toxic substance produced by mycotoxin fungi
based on the principle of Immunoreceptor test. The extract must be extracted from the Sample
and drip onto the test kit (Strip.) Results can be quickly known in terms of quantity and quality.

Sample types : Cereal seeds, beans, dried seeds and oilseeds such as corn, sorghum, rice,
wheat, peanuts, coconuts, herbs, spices, and in almost all processed products using raw

materials from agricultural products contaminated with this type of fungus.
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LIQUID SCINTILLATION
COUNTER AND
LUMINATER

?iﬁa / Brand : Applied Biosystems
3U / Model  : 7300
UszmAguan/Country : USA

swandon: Realtime PCR umadiafitharldvsdunisunmg wu msdanlflunsnsadeldnia
un Jinfluenza A H5N1) vidawdelsawinduy unisAnumafamanaeiuguesdudissiumiaion
JSNP) drumnesnugnaIvnssy 1wy msnsraaeuingiunazsdniasiuussuaniivuasdninlasunns
ANLAIBU (Genetically Modified Organisms, GMOs) A153InUsune DNA

dnwmeiiegne : [Wiesesiluiegaiei & 98und Tasieesfoshunsataiiduevieadidu
)

Description : Real-time PCR is technique used in medicine as applied to detect avian flu
(Influenza A H5N1) or other pathogens. Study the mutations of the gene, only one (SNP).
Industry used to monitor raw materials and processed products from plants and animals that
have been genetic engineering (Genetically Modified Organisms, GMOs) and measurement of
DNA.

Sample type : Analysis of plant, animals, microorganisms Samples have been extracted or DNA.
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NANODROP LITE
SPECTROPHOTOMET

?iﬁa / Brand : Thermoscientific
'a;"u / Model : LITE Spectrophotometer
UseineAgnan/Country : USA

318azL88a: NanoDrop Lite L‘“Jul,ﬂ‘%"aﬁwg"”mmmﬁﬂLLUUﬁI‘UiLLniﬂﬁﬁmum'&J‘Lum%q ielddmsunis
fnansiugnssuiiiviades 1 Wy numansainddnuariusiu wasgauuiavdnsaianddni
affaléia3es NanoDrop™ Lite um¥ouduveniuisuazgnosnuuvunlvlilnglidesdeniaeiy
ABUNILADT

Snuaizdiegng : fegmiduediatnandiesns dnd fiv uwuailise ienndegmadduindon

Description : The Thermo Scientific NanoDrop Lite is a small, stand-alone UV
spectrophotometer developed specifically for micro volume measurements of nucleotides such
as nucleic acids and purified proteins. The NanoDrop™ Lite comes with preloaded software and
is designed to be used without a computer.

Sample types : DNA samples extracted from plants, animals, bacteria including sample form

environmental.
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MULTI-MODE

\// MICROPLATE READER

8%a / BRAND : BMG LABTECH
34/ MODEL : CLARIOSTAR PLUS
UsEnARNAA/COUNTRY : GERMANY

svazdYn: L“ﬂum%ﬁmmms@mﬁuum (UV-VIS absorbance) finnue1iAdw 220-1000 urluwns
N1513030a9 (fluorescence intensity) ﬁﬂjﬁm EJmﬂﬁlu 320-840 UNLULUAT WATNITIVILE
(Luminescence) firmegnanaw 320-740 ululns 1nmsinufiseivesanslululasiwan 6-384 nqu
LLazmmmi’mLL‘UU‘V\I@J@@Lim%uﬂwaﬂiwﬂ’u (fluorescence polarization) wWUURAAILTILIATTETITDS
a4 (Time-Resolved Fluorescence ; TRF) WUURAANLYIIA1 A5 3 0uaT90191n 158 18NS a1
WUULSIULULG (Time-Resolve FRET ;TR-FRET) wagn1sinluuwaan (alpha technology) 14

ANWUZAIDE : ALY 19ENTATANY

Description : Multi-mode Microplate reader is a multi-mode microplate reader with advanced
LVF monochromators™, highly sensitive filters, and an ultra-fast UV/VIS spectrometer. The
instrument is upgradable and can be equipped with all the leading non-isotopic detection
technologies: UV/VIS absorbance. Fluorescence intensity, including FRET luminescence (flash
and glow), including BRET fluorescence polarization. Time-Resolved Fluorescence, including TR-

FRET and alpha screen.

Sample type : Solution samples.
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4. 1A929UINAFIUIIUYS

(RUBBER)
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4.1 NHULATDINBLATLUAIDE198T
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AUTOMATIC COMPRESSION
MACHINE
(1A3299nAUFULUUINLULIR)

8% /Brand : CT
U/ Model  : PR2D-W300L 350PM-WCL-HMI
UsmAguan/Country : THAILAND

FgazBen: W3eTuIUMBE19819 uaznanain Tnenisanadananaiin w3e ensluuiun Inslieany
SoulazlsRuLiNeTUIUM0E19
aNwUEA99ENN : 819ReNUNA wanaRn Janaeulndn wazwesluwatain 1usiu

Description : Compression molding is common process used for both thermoplastic and
thermoset stock shape materials. Compression molding is accomplished by placing the plastic
material (can be a granular or pelletized form) in a mold cavity to be formed by heat and
pressure.

Sample type : Rubber compounds, plastic, composite, and thermoplastic elastomer, etc.
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MANUAL COMPRESSION
MACHINE
(1p3299nAUFULULABlEN)

ﬁﬁa /Brand :CT

34/ Model : CT PR-1D-W300L300 HD
UsmAguan/Country : THAILAND

FEazBen: 1303TUTUMBE N wasnatain Tnen1snnadanataiin ¥3e ensluwiifiad Innslviaany
SoulazisRuLiieTuIUMeEns
aNBUEAT9ENN : 819ReNUNA wanaRn Janaeulndn wazwesluwatain Wusiu

Description : Compression molding is common process used for both thermoplastic and
thermoset stock shape materials. Compression molding is accomplished by placing the plastic
material (can be a granular or pelletized form) in a mold cavity to be formed by heat and
pressure.

Sample type : Rubber compounds, Plastic, Composite, and Thermoplastic elastomer etc.
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INTERNAL MIXER, 120 CC
(LAFAINAUNSLLUVTR)

fivie / Brand : HAAKE
34/ Model : Polylab OS
UsemnAgnan/Country : Germany

318a2198A: LATDINANLUUTAG WS UL wasivaslunataindaralawes auia 120 cc lngdiiodnay
wuuln meluiilswesvihwihinauens wagaunsomuuadanusvedlswmesuazaamaiila
ANBALAIDENN : vReulId wandRn Janaeulndn uasmeslunatain \usu

Description: Internal Mixer, 120 cc, used for compounding rubber and thermoplastic elastomer.
Typically rubber internal mixers consist of a completely enclosed mixing chamber in which two
rotors operate. The tester can also be set rotor speed and temperature.

Sample type : Rubber compounds, plastic, composite, and thermoplastic elastomer, etc.
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INTERNAL MIXER, 300 CC
(LASDINENLIUUUR)

8% /Brand : CT
34/ Model : CT MX300-TQ
UsznAgNER/Country : THAILAND

F18azdEn: WnseINaNkULTadmSUEN wavmaslunataindaalawes YU 300 cc lngivinanay
wuula nelufilswesvimiiiinausns wasauisafmuaainusveslsnesuazaaumgiild
anwazAI9818 : 1PeNUIA warahn Jagaeulndn uasmeslunanadin (Jusu

Description : Internal Mixer, 300 cc, used for compounding rubber and thermoplastic
elastomer. Typically rubber internal mixers consist of a completely enclosed mixing chamber in
which two rotors operate. The tester can also be set rotor speed and temperature.

Sample type : Rubber compounds, plastic, composite, and thermoplastic elastomer, etc.
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TWO ROLL MILL
(LASBIUANFNLUUEHDIGNNAY)

8% /Brand : CT
3U / Model : D6L 12ML-D6L12
UsmAguan/Country : THAILAND

swazden: WPSoINaNs1IszIUaltuneslmdutiamed i naugsiuanseillagn iy
ANWUSAIDLNS : WAARN ALY

Description : Rubber mixing system, open system, grinding rubber into homogeneous, mixed
rubber and chemicals together.

Sample type : Plastic and rubber.
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DUMBBELL CUTTER
(LAS29ANTUAIBLIISTUVAN)

gve / Brand : Pneumatic Sample Cutter
'a;'u / Model : CUT-W200L200-ST150
UsznAgNER/Country : THAILAND

FIUALREN: INSUNTHUTUNAABULNN LAeFinfI9E19n38 Die cut 1IR3 ISO 37 uay ASTM D412
s
anwauzA99E19 : srstaanlud, srsreuUan, weslunanadin wasununanadin Judu

Description : Preparation of test pieces by cutting Sample with die cut according to ISO 37and
ASTM D412, etc.
Sample type : Vulcanized rubber, Compound rubber, Thermoplastic rubber, and plastic sheet,

etc.
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BANDKNIFE SPLITTING
MACHINE
(1A3p9alangeliiung)

fivie / Brand : Fortuna
3U / Model : AB320G
UszmAgnan/Country : Germany

(%
a Y 1

sreazden: ansuldiwseuduiiedsensanunuruiduutuung Inevinlrsegalianumunlalugie
0.5mm — 20 mm fnthidnvazideu was diaue wangdmsunisalansiegseisiiianinuuds 1
Ay 655hore A TnganunsassAtauazdenld 0.1 mm

Snuniedae8n9 : e19Tan g wHuenwing 9 wasnERseIINe19BY 9 WU B1YEaRRIEY B1etuNTS

I~ ¥
nszunn Wunu

Description : For preparation of rubber Samples from to thin sheets in the range of 0.5 mm -
20 mm, the surface is smooth and consistent, suitable for slides of rubber Samples with a
hardness not exceeding 65 Shore A, with a resolution of 0.1 mm.

Sample type : Vulcanized rubber, various rubber sheets and other rubber products such as

rubber speed glider shockproof rubber etc.
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VERTICAL FOAM
CUTTING MACHINE
(LASDIAALNY)

8% / Brand : BAUMER
3U / Model  :IS-L
UsemnAgnan/Country : Germany

srwanden: dvsulddnmssutuiiegnninudniud lneasdddnaundnwaring Siui dmsun
Lazsin Turuaua 3 m 2 Taedn Mot eruInR AN IMAZAINNET 5 cr WATAIUNILA 2.5 cm
¢ Aavthil §nvauzBeu waradiaue wanzdm3u dadaedlnuening q Ingaunsadedn Ay
azldeald 0.5 mm

a

anwazA29819 : Wluvihunannens Indeimu ndlediau wuledunsiedt louns lodiu 8iAEN uiuaid
\we WA 9 WU vueu wasTiueu UsIgiaridmsunesives (usu

Description : Use for preparation of cellular foam sample in any size. It has a large area to
place samples (3 m?). Easy to cut sample 25 mm in wide and 50 nm in thickness. Give a smoot
cutting surface and regularly. And can measure length for 0.5 mm accurated.

Sample type : Rubber cellular foam, polyurethane foam, rubber cellular foam pillow, rubber

cellular foam mattress.
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4.2 naNLAIaIlaNAgauN1sLUTIUENS
LaSWATERN
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LATEX STABILITY TESTER
(Lﬂ%@\‘l%ﬂﬁaﬂf’]"]Lﬂa‘&l‘él,%ﬁﬂa?l'é]@ﬁ']‘&ﬂﬂ)

8%o / Brand : KLAXON
3U / Model  : MK3
UsemnAgan/Country : United Kingdom

S18aZLIYN: m‘%awmaaummmLaﬁBSL%QﬂaﬂJaaﬁ’]maﬁﬁmﬁ LAYUIYNNANATIZY A28NITNIUN
AMLEI50U 14000rpm aaumsml,aaamw Tnanisdungnisdusadufousnsuunnidn
SNUMIZEI081 : 1NE195ITUYR Larineaduased s

Description : The latex rubber stability test machine is apparatus tests the mechanical stability
of concentrated natural and synthetic latex rubber when subjected to high speed mechanical
stirring or mechanical shear. Stirring is applied to the latex rubber at a constant of 14,000 rpm
until the end point, or latex instability is reached. The end point is determined by the first
appearance of small pieces of coagulated rubber

Sample type : Natural rubber latex and synthetic rubber latex.
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PLASTIMETER
(1AF2INAEBUANUNVDI8)

8% / Brand : CG
3U / Model  : H-01
UsmAgnan/Country : USA

'
€ al v

seazden: NMIVAdBUIRNNENIYEI N TINAVI e wd LA wndsliiunswauansadl Weifuld
HunauuasilfiAauifteieendiatu Joxidation) vinlautseasunadly amdvianugeu
i JPRI) AAntdey vaueniamnuaninsalunsiumuuiteneendinduresenadisn anansanaaeuld
MINNINTZIU ASTM D3194

dnwadegn : BsTINTAvIesduaTeindslikunsHaNa Al

Description : A specification test for raw natural rubber and raw synthesis rubber. If keep rubber
for long term they can perform oxidation reaction. Cause the Chang of Properties. The low PRI
value can show low oxidation resistivity. Standard base on ASTM D3194 for this testing.

Sample type : Raw natural rubbers and raw synthesis rubbers.
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DISPERGRADER TESTER
(LATBINAFIUNIS
N32AYAIVDIAITAAU)

gve / Brand : Alpha
U/ Model : & View
UsmAgnan/Country : USA

F18az380: NAFOUN1INITUFIVEIEIUNANTUNITNALEIT BIENITAVINTIVUIN SIUI LAz
nsnszanefvesdrulsznevluiiesnneuyg ansatinseildnmeuUnfuns warnouUea
S2TEN150 AATIEHUIN TATIERSIUIU LAy Inszsiiunilmesdiulseneuluidiesnsn ouuas
AUUINTZIU ASTM D7723

ANWaZA29819 : 819AaNUNIn

Description : Used for testing the dispersion of the mixture in the rubber compounding,
capable of detecting the size, quantity, and the dispersion of composites in the compound
rubber. It can analyze both white-black compound and color compound. It can also analyze
the size, quantity, position of composites in the compound rubber in according to ASTM D7723.

Sample type : Rubber compounds.



Page | 137

MOVING DIE RHEOMETER, MDR
(P32 MARUANTANITAISY
YD 9e14)

gve / Brand : Alpha
3U / Model  : MDR2000
UszmAgnan/Country : USA

swazBen: naseunaInsnsgUveenaileldsunuierlusisroung (s1siinauasiaiaggy) A
17551 ASTM D5289 aifudsdrdnlumsiinautinianeniweraitelvlindndusionsidaudaaa
Prsumnilunmavnasy fuus RT - 200 °C yu strain #r 0.2, 0.5, 1.0, uag 3.0

anwaEA9E19 : 813AaUUIR

Description : Used for testing detecting the time when receiving the heat with rubber
compound (rubber vulcanization) in according to ASTM D5289, which is important in increasing
the physical properties of rubber in order to obtain the best quality rubber product. Testing
temperature of RT-200 °C, strain angle: 0.2, 0.5, 1.0, 3.0 degree.

Sample type : Rubber compound (rubber vulcanization).
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RUBBER PROCESSING ANALYZER, RPA
(1A3293ATILAVUIUNTVUFUVB989)

fivio / Brand : Alpha
34 / Model  : RPA2000
UszmAgnan/Country : USA

swaziden: linnaeuautinaifvatsnunenisianludlugiinounig muu1nsgIu ASTM D6048,
ASTM D TngLa304 6204RPA 9ziwtiniiiui3os MDR wazin3es DMTA awisataaudflinenen
serin way mevidinstanludluedenfetu sanmseaeuihunlflunisauauaunimnszuauns
WAMENA THUATELAYEREIMNTTL INABUATMARALA T4 3000 0.1, A1 strain + %0.374 + ) %1250+
99 0.02+ 90degrees), @WNTOAIUMIAN G, G, G*, S, S", S*

ANYULAIDENN : 8139ABNUIIN

Description : Used for testing the dynamic property of rubber while vulcanizing with rubber
compound in accordance to ASTM D6048, ASTM D6204. It operates the duty of MDR and DMTA,
capable of measuring the property of before, during, and after vulcanizing. The testing can
indicate the quality control in the rubber manufacturing process in both research and industry.
The frequency ranges from 0.1 to 3000, strain value +0.3% to +1250% (+0.02 to +90 degrees),
capable of detecting the G’, G”, G*, S’, S”, S*

Sample type : Rubber compounds
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MOONEY VISCOMETER
(1AT2INAFIUAMUNRUAVDI814)

ﬁﬁa / Brand : Alpha
3U / Model  : MV 2000
UszmAgnan/Country : USA

seazBen: Tannuvilavesensaeunndviesnsidilildriiunszuiumsasgy dealflugnaimnssuite
AIUANENTANITIATa9819ABUNTIA maaulé’ﬁqumwgﬁ&guwi RT - 200 °C ¥yusI8A11L57 2 rpm
Imstii’ﬂLLsaLaauﬁLﬁmﬁumﬂmsﬁéhasméhumuﬂﬁmwuaﬂima% )Rotor) A1UUINTFIU ASTM
D1646 Uszinnming9laun 81955585 819dumasn

ANWaZA29819 : 819AaNU1In

Description : Viscosity Test for Rubber or Rubber Compound That not vulcanized. Mostly use
in industry to control rheology of rubber compound. Con Test from Room Temperature to 200
°C. The rotor rotate in 2 rpm and detect shear force from rotation resistivity of sample and
rotor. Standard base on ASTM D1646 for this testing.

Sample type : Rubber compounds
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CAPILLARY RHEOMETER
(LAS2IMNAFBUAMUNUALUULATAANT)

ﬁﬁa / Brand : Gottfert
94/ Model :RG25
UseimnAgnan/Country : Germany

Fadn: Lasewagauaudinisivauazaunila srenssndieg1dlunseuenguiiu Die Wi ina
anuvtinvemediuesuuzviasy lnafmunan1iznvagey 1wy gamall Snsusedou [udu
aNwUAT9ENN : waaRn TanAoulndn uwazineslunanadin iUusu

Description : A capillary rheometer is an apparatus designed to measure shear viscosity and
other rheological properties. Capillary rheometers for plastics are piston-die systems designed to
measure viscosity of polymer melts as a function of temperature and rate of deformation.

Sample type : Plastic, composite, rubber compounds and thermoplastic elastomer, etc.
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4.3 NHULATDININAHDUANUALTINALAY
N1YAIN
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UNIVERSAL TESTING
MACHINE1
(1ASDINARDULSIAILAZHTING
LUULEA)

o
°
°
o
°
3
s

§%a / Brand : Zwick/Roell
3U / Model  :Z010
UszimneAgan/Country : GERMany

seazBen: TaAauiuULTIRgeanLaznsasuLlasgUiswesian Lﬁa%umumaaugﬂﬁﬁm
Fresammandouiinafitunsetufanisuaniin idesdieuseneufegunsaifuiunu gunsaifuduny
NAFBULUY Pneumatic grip, Load cell ¥u1@ 100 N, 500 N e 1 kN ﬁqﬁﬁ’msaz%LLUULLa@qmwuﬁ
Fua1u Light extensometer TUIUNTINATOUANLLIATFILNTNAGOUNAY TanuasUsELAY
AnunizA10814 1 WU AuauINFn Nﬁmﬁmeﬁmﬁugﬂﬁ’m 7 Wdu wanadn a1l arewaida fn
N3¥A1Y NABY A1M1T0NAARULARINNIATIIU ASTM D 638, ASTM D 412, ASTM D575, ASTM D624,
ISO 37, EN455-2

Description : Use for maximum tensile strength and deformation testing of material. When
apply force or deformation to test pieces and observe behavior of material. The part of
machine such as pneumatic grip for holding test piece, capacity of load cell 100 N, 500 N, and 1
kN, and light extensometer to detect a deformation of each material.

Sample type : Rubber sheet, flooring rubber, rubber product, films, plastic, tire, cable, fabric,
and paper. Standard for testing such as ASTM D 638, ASTM D 412, ASTM D575, ASTM D624, ISO
37, EN455-2.
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UNIVERSAL TESTING MACHINE2
(LASDINAFDULSINILAZLLTING
LUULEA)

fi%o / Brand : Zwick/Roell
34 / Model  :Z005
UsemnAgnan/Country : Germany

i’]‘c’JauLaﬂﬂ 1/1maaummé’mmmmﬁqmamLLavmiLﬂﬁ'wuﬂaasﬂéwwaﬁaﬂ Lﬁa%uﬂwuwmaaumﬂﬁq%
wamwmimaaummmumumLﬂ@m’iLmm/iﬂmmWiamaaumummmumq 9 Load cell Jduum 2.5
kN uazau1n 5 kN Taedl Extensometer uduasiivelunisiuszosafiviuouvostiuay fgauAy
QUNNRVUENAABUTENTI =70 °C 83 250 °C ANNTANAFBUNIAIAMUATUNIUABITIAY WATAIY
FIUNIUNSENVIAVBIHIBENS UL Nanain Wau 819 enanauwanain Wudu

SnuaizAaeg19 : wiue1s Huaumin wdafusionadususineg Adu wanadn argli arewda i
N3¥ANY NEBY @11150MAaULARNINNIATEIY ASTM D 638, ASTM D 412, ASTM D575, ASTM D624,
ISO 37, EN455-2

Description : Use for maximum tensile strength and deformation testing of material. When
apply force or deformation to test pieces and observe behavior of material. The part of
machine such as pneumatic grip for holding test piece, capacity of load cell 2.5 kN and 5 kN,
lisht extensometer to detect a deformation of each material, and testing chamber for control
temperature from -70 °C to 250 °C. Generally use for tensile strength and tear strength of
plastic, film, and rubber.

Sample type : Rubber sheet, flooring rubber, rubber product, films, plastic, tire, cable, fabric,
and paper. Standard for Testing such as ASTM D 638, ASTM D 412, ASTM D575, ASTM D624, 1SO
37, ENA455-2.
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DYNAMIC FOAM CONSTANT LOAD
POUNDING MACHINE
(LASPINAFIUATUNULLSIDATI1AIN)

ﬁﬁa / Brand : Zwick/Roell

3U / Model : Z005
UsmAgan/Country : Germany

swazBen: dmfunisvadeunssdasiuuulauniia (Dynamic Foam Pounding) kagnisnaaoudail
ANULTS 1T9nA (Indentation Hardness Index) Igarieu wazndimsvadey pounding

dnwaziegne : Tanussamesit iy veshanding dufuvhmueu weshadinddmsuvinfiueu
vienesihdu quandasiivasi snantndgTmu ndlesau wile duased Tou uaslefiu Hudy

Description : For dynamic foam pounding and indentation hardness index can be before and
after pounding test
Sample type : Cellular material such as latex for pillow, latex for mattress or another cellular

products from polyurethane, polyethylene, synthetic fibers, glass fibers and asbestos, etc.



Page | 145

FOAM CONSTANT LOAD POUNDING
MACHINE
(1ASDINAEBUAUNUADNITEU
W59va9lNw)

8% / Brand : Narin
3U / Model : NRI-FCP-10
UsznAgNER/Country : THAILAND

[

S188LB8A: 1ASTDINAADUAIUATUNIULTIDALIAIN TR TIVADUAIIUNUT LALATRAINU LT ATINAVD
NasiMuasuwlasiundsnisnaasy
anwazaa9819 : Tagwea Truens (Jusu

Description : Foam constant load pounding machine is use to determine the thickness
reduced value and indentation force deflection decreased value of cellular material.
Sample type : Cellular material and rubber foam etc.
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FOAM COMPRESSION TESTER
(LASDINAFBULSINALNL)

[ > |

fi%o / Brand : IDM
3U / Model  : F0013
UszmAgnan/Country : Australia

519821880 1n3ewmadouAIRTiinuLdTena )indentation Force Deflection, IFD) Imaﬁgﬁmwﬁu
WWEIEJUSUUWWIMQJ: AUUINTFIUNNTNAFDU AS 2281, AS 2282.8, ASTM F1566, ASTM D - 3574Test B,
ISO 3386, I1SO 2439, BS EN 1957, GB 10807, JIS K 6400

Snwnizineeng : Ty, WNgsaus, Lngsadnseueus, fiuey, snmedtn, 13 wagmteuens udy

Description : This universal measurement of firmness and hardness is based on a physical
property called the indentation force deflection (IFD) Large Support Table allowing any test
width. Conform to AS 2281, AS 2282.8, ASTM F1566, ASTM D3574 - Test B, ISO 3386, ISO 2439,
BS EN 1957, GB 10807, JIS K 6400.

Sample type : Mattresses, car seats, bike seats, flexible cellular and rubber pillow, etc.
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REBOUND RESILIENCE TESTER
(LASDINAFIUAIIUNTLLAIN VD
¢g149)

fivie / Brand : Bareiss
34/ Model : Digitest Il
UsemnAgnan/Country : Germany

519821880: 1UNAaRUANNTLIAIRIv0IRg19UsELANEITTan lUGLaENAN AU B19Re 9 AL
11A5§1U ASTM D7121 TneiidadeiTosnsgadundsnuuifieddosuazAuiunainseegmianis
NILLNNUAZNIINTEADUTU TFInsEunnLUY ball cone 1A 0.2 98 WUU hemisphere ¥u10 0.2 98
WAZWUU hemisphere ¥u1A 0.5 34 mmsaquuqmwgﬁeuaq%umuwmaauiﬁéﬁ%Lwiqm%gﬁﬁaqﬁq 70°C
(DuszuudAluda)

ANYAULAIDEN : 819Tanlud Lazndniueie

Description : Used to test the Rebound Resilience with vulcanized rubber and various rubber
products in accordance to ASTM D7121. There will be factors related to energy absorption and
will be calculated from the distance of the impact and rebound. There is a ball cone of 0.2 J,
hemisphere of 0.2 J, hemisphere of 0.5 J. Can be control the temperature of the specimen from
room temperature to 70 °C (automatic)

Sample type : Vulcanized rubber and rubber products.
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HARDNESS TESTER
(LADINAFIUAIULY)

8%a / Brand : Bareiss
34 / Model : digitest Il
UsemnAgnan/Country : Germany

seaziden: Tanuudaestaniagldismsliussnaiududetununnasy ausannasuauudld
ﬁgﬂLLUU Shore wag IRHD l@awA Shore A, Shore D, Shore OO, IRHD M, IRHD N, IRHD H tag IRHD L 1%
AUNIRNIFIU ISO 7619-1, ISO 7619-2, ASTM D2240

anwasda984 : Shore A : 819 (H1), Banalaes, NAnSWe9INE19EITUYIR, NoRloanes, wlundls,
Shore D : 819 (4949), Wanamnwda, WHuszASAA, Wadalnu, Shore OO : m\w\laﬁﬁw, Tugne, Falay
IRHD M (Micro IRHD) : 1834, FUIULNALEN W3oUN9, IRHD N : 819 (§), oneiidlaudh danamn
gy, 5’aﬂﬁ7limmamﬂ§8ugﬂLLmemaaﬂ, IRHD L : EJNWENﬁW, Tnlueng, Falau, IRHD H : 813 (499),
NAERNLDY, LeUDEASAR, WoRALHNTU

Description : Use for Measure Indentation Hardness in  Shore and IRHD Type Such as Shore A,
Shore D, Shore OO, IRHD M, IRHD N, IRHD H wag IRHD L. Standard base on ISO 7619-1, ISO 7619-
2, ASTM D2240 for This Testing.

Sample type : Shore A : Soft Rubber, Elastomer, Natural Rubber Product, Polyester, Leather,
Shore D : Hard Rubber, Hard Plastic, Acrylic Sheet, Polystyrene, Shore OO : Cellular Rubber,
Foam Rubber, Silicone, IRHD M (Micro IRHD) : O-Ring, Thin or Small Test Piece, IRHD N : Soft
Rubber, High Elastic Material, Plastically Deformation Material, IRHD L : Cellular Rubber, Foam
Rubber, Silicone, IRHD H : Hard Rubber, Hard Plastic, Acrylic Sheet, Polystyrene
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MICRO THICKNESS
(LAS9IINAIUNUD)

@%o / Brand : Check Line
3U / Model  : MTG-D
UszmAguan/Country : USA

FIALBYA: NAFOUAIUNUIVDITUNIY TAANUMUNIAYIT 0.002 mm - 20.000 mm
ANBUAT9ENN : TANUIZANENS WadRn WNUTEN geevewdy Tanunuuaeng o Wudu

Description : Measure the thickness in range of 0.002 mm - 20.000 mm
Sample types : Thickness gauge is used for testing the thickness of work piece such as rubber,

plastic, film, condom, and thin sheet materials, etc.
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THICKNESS GAUGE
(LAF99INATNNAUI)

@%a / Brand : Techlock
3U / Model  : PG-20J
UszmAguan/Country : USA

s18asRen: TAMNUNUIVDITUIU t91UYI9N15IA 0.01 mm — 10.00 mm.
ANWULA29819 : wanaRn Adu 819 Wudu

Description : Measure the thickness in range of 0.01 mm — 10.00 mm.

Sample type : Plastic, film, rubber etc.
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ELECTRONIC DENSIMETER
(1A399IAAUNUILUUYDIIER)

8o / Brand : Alpha Mirage
34/ Model  : MDS-300
UsemnAgnan/Country : Japan

swazBen: e mmuinLy Aanudss e liauwiusgaaz iaaldegssinsa farinns
naaauANuruILulunily o/cm® wavanunsauansnaliuA191989 )Reference value) lragidenis
0.0001 g/cm’a@unsads FuauFiogns IeRaus 0.001 n¥u Fe 300 n3u WzdmTun1sIaAIAIL
RULUUTDIES Laznaasin

ANWUZAIENN : HARATIYISLAZNAERN

Description : Using to Measure Density in g/cm® and Specific Gravity. Can Measure Accurate
0.0001 g/cm®. Sample size 0.001 g up to 300 and use to measure density of Rubber and Plastic.
Sample type : Rubber product and plastic.
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SKID TESTER
% (LASDINAFEDUAINNATUNIY
n1saulaa)

?jﬁ’e) / Brand : Wessex Precision Instrument Ltd
3U / Model  :5885
UszmAgnan/Country : USA

FI9aL38N: NAFRUANALURLITLASANIY WUKY )Pendulum Test Value, PTV)
ANBUZAI9ETY : NARAMIAN99 TAUA NUELINAKT NUBLUNUIYEIA NUaWINE1e Wuauy Nunseiles
waziuRamaiusnge Wusy

Description : Testing of surface friction property (Pendulum Test Value, PTV)
Sample type : Type of products such as stadium floor, multipurpose floor, rubber field, road

surface, tiled floor and any pavement.
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AIR PERMEABILITY TESTER
(LASAINAFIUDINIANTIY)

ﬁﬁa / Brand : Mesdan Lab

3U/ Model  : 3240B
UszmAguan/Country : England

s19a8un: naaoUNITUHUYeIsIMAludnvrn1Travete AN IUFag s luLLIRg TneTan1say
HIUYDIDINIALALUYIS  1.4mm/sec 814 8056 mm/sec

Snwaiziodns : Ty Wosin uas Qmammiuéwa iy fne fndn wiadien dnviane fugnd uaz
nsEay L UuUAY

Description : Test the air permeability in the form of air flow through the vertical Sample by
measuring the air permeability can be for test between 1.4 mm / sec up to 8056 mm / sec.
Sample type : Foam, sponge and textile industry, such as woven fabric, knitted fabric, artificial

leather, felt, velvet and paper etc.
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OPTICAL CONTACT ANGLE
ANALYZER
(LATRINYNTUAE)

8o / Brand : Dataphysics
34 / Model : OCA25
UsemnAgnan/Country : Germany

swanden: MAnvnuantivisnenm uasiaiivesweananduiaeguuimivesvesudmiean
%’umu lnuf@nwrand® Hydrophilicity Hydrophobicity, Wettability, Contact angle, Surface and
interfacial tension, Surface energy of solids Iﬂammmamiwﬁﬁ'muﬁm e )Static and Dynamic
Contact Angle) leimeszuudnlulia amnsninyuduialagds Sessile drop method wagisesaRalneds
Pendant drop method lagdnA1yududalalugag 0° - 180° waginmn surface tension lalugas 0.01
mN/m - 2,000 mN/m

dnwniziaegne : nadeuseglivavends uasveuvan Wy Yaghuedeu Yagaeuindn A fdu
wiindiiadu nanfueiievinasu uashauazenn 1iesdions wasnandusion Wud

Description : Use for study properties of liquid on material surface. Such as Hydrophilicity
Hydrophobicity, Wettability, Contact angle, Surface and interfacial tension, Surface energy of
solids. Automatic Static and Dynamic Contact Angle analyzation with Sessile drop method in 0° -
180°. Surface tension of liquid with Pendant drop method in range 0.01 mN/m - 2,000 mN/m

Sample type : Solid material, liquid, chemical, coating material, composite material, paint, thin

films, stain remover, cleanser, and cosmetic.
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4.4 NANLATDIUINAFDUANUALTIAIIUTOU
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== LOW TEMPERATURE

= 2=  COMPRESSION SET TESTER
Si%t’ = v o
= (1A329YAFIUNTTEUALLLBIRIN
wsenanganniinn)

§%a / Brand : Elastocon
3U / Model : EV 09.05-4
UsemnAgnan/Country : Germany

FaBYA: LATOMAABUNITEUMAITDININUIINAYEY 819 Uag warain neldemumngiailang -45 °C
lnadiAsesasUsenaudiy spacer g3 4.720 mm aunsanaaauliniu 1msgIu ISO 815-2 uaz JIS K

6261
ANWULAIDENY : NARHUITMUIZAUNITIATIZALTU TUINULII WAERN vsaLnasinataindanalaues

i dudiuusenau lususud JAutomotive Rubber Parts) Wugiu

Description : Low temperature compression set tester of rubber and plastic under low
temperatures up to -45 ° C. The machine consists of 4.720 mm high spacer and can be tested
according to ISO 815-2 and JIS K6261.

Sample type : Products suitable for analysis such as rubber, plastic or thermoplastic elastomers

used in automotive rubber parts, etc.
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LOW TEMPERATURE RETRACTION
TESTER
(1A32INATaUNTSAUYRIE1I NN TAN)

8o / Brand : Yasuda
94/ Model  : 145-L
UsemneAgnan/Country : Japan

s1azBen: nadouauUAnuanguretsns IaAnsvanduresesfigunniien auuasgIu JIS
K6261, ASTM D tae 1329150 asnsanaaeulurieemmall 2921-70°C i 30°C lnenaaeulaniouriu
Juiregns 6

aNwMzAI9819 1 Yiee 1w 819le3e 81ede 1Dusiu

Description : Testing for property the elasticity of rubber, by finding the rubber shrinkage at
low temperatures according to JIS K6261, ASTM D1329 and ISO 292. The temperature range is
between -70°C to 30°C. It can test 6 work pieces simultaneously.

Sample type : Rubber tube, O-ring, tires etc.
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BRITTLENESS TEMPERATURE
TESTER

(1A329AdavaMunINgAUsIEN

1
= <

DAUNRNUAN)

8%e / Brand : YASUDA
94/ Model :121-R
UszmAgan/Country : JAPAN

swazen: InsemnaugamiiuiuueTigunginivesens wanain uasweslunananndanalawes
(Brittleness Temperature Test) Ingldinalian1snszunsnaiefou lugiegaungll 30°C fa 100-°C
Julumumnnsgiu ASTM D746 1SO 812 ASTM D waiz 2137JIS K 6261

SnwnzA19819 : Turue nanain wieweslunaraindaalawesitlfidududseneulusueud
(Automotive Rubber Parts) uag anavisauuliin

Description : Brittleness temperature instrument is used to measure the brittleness
temperature of rubber, plastic and thermoplastic through hammering technique in the
temperature range of 30°C to 100- °C following to the ASTM D746, ISO 812, ASTM D2137 and JIS
K 6261.

Sample type : Rubber, plastic and thermoplastic elastomer, and automotive Rubber Parts.
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GEHMAN STIFFNESS TESTER
(1A52MAgaUge NN RAILUY
BVTENT)

8% / Brand : YASUDA

94/ Model : 145-G

UseineAgan/Country : JAPAN

eazBen: InnziquantRnuuldionmgiiivesesianlud viemeslunanafinlutisgamyl
30 °C @11 -70 °C Inerdulunnannnsgiu ASTM D1053, JIS K 6261 wag 150 1432lagldmalian1sOndiym
180 a4rn Hamsnaaouiilafe Agumaifivegdadusing (Relative modulus) 71 T2, T5, T10 wag T100
Fnwnizfaag : Funuens vieweslunarafniilfiludruysznaulugiusus (Automotive Rubber

Parts)

Description : Internal Mixer, 300 cc, used for compounding rubber and thermoplastic
elastomer. Typically rubber internal mixers consist of a completely enclosed mixing chamber in
which two rotors operate. The tester can also be set rotor speed and temperature. analysis the
hardness low temperature of valcanized rubber or thermoplastic in the temperature range of
30-70 °c in accordance with astm d1053, jis k 6261 and iso 1432, using the 80 degree twist
technique. the result show the relative modulus temperature values at t2, t5, t10 and t100.

Sample type : Rubber compounds or thermoplastic used in automotive rubber parts.
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4.5 NHULATDUNAFDUANUAAIUNUNIY
wagns LYy
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AKRON ABRASION
TESTER
(1ASDINAFDUAIUNY
A15UAFLUU Akron)

8% /Brand : Qualitest
34/ Model : QT-AA100 Akron
UszmAguan/Country : USA

FgazIdEA: NAFOUNMIEUNIUNITANYTBVRIEN Medruduukuinauzgninaeiutn nieuduln
WSIUATHYUFIBAIIISIAAT
anwazaie819 : e1vtanlud uasununanafnadeu Wudu

Description : Disc shaped test piece at a constant speed, to which an abrasion wheel is
pressed with a fixed load. The abrasion wheel is set at an angle to the test piece and weight
loss will be observed.

Sample type : Vulcanized rubber and plastic sheet coating etc.



Page | 162

NBS ABRASION
TESTER
(1ASDINAFBUAINY
NUATVAFLUU

|

.:f ._?4::'" ) | NBS)

8o / Brand : Yasuda
3U/ Model : 271
UszmAgnan/Country : Japan

F18aLBEn: NAFIUAIINNUNITTAFVBILILUY NBS A1UNINTFIU ASTM D1630 arursanaaaule
wiauugegana 3 Juau [¥umegeuvun 3.5 mm -10.0 mm
ANVUZA9879 : 8719AUUNIA HIINUTINNT S19AUTONN Wazend vulcanized 1Hudy

Description : Wear endurance tester type NBS abrasion according to ASTM D163 can test 3
work pieces simultaneously. Sample size for thickness 3.5 mm - 10.00 mm
Sample type : Rubber compound, rubber insole, rubber heel shoes, and vulcanized rubber,

etc.
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TABER ABRASION TESTER
(LASDINAFIUAIIUNUNNS
IndwUU Taber)

ﬁlﬁa / Brand : Taber Industries
94/ Model : 5155
UsEmnAgnan/Country : USA

FIALRYA: NAFOUANNNUNITTAFWUY Taber Mua1NTFIU ASTM DA060 Usenausievianagay dsy
wntinuwin 500 n3u waz 1,000 31 TeRuTAnsgIulunsaeaey
AnuwazAade : TanUTEIANe1e 11 wavdu 9

Description : Taber is used for testing the wear of materials according to ASTM D4060. It
consists of testing head, 500 gram and 1,000 gram and polishing stone of standard.
Sample type : Rubber and cloth, etc.
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DIN ABRASION TESTER
(LASDINAFDUAIIUNUNTVARLUU DIN)

ﬁﬁa / Brand : Bareiss
34/ Model  :-
UsemnAgnan/Country : Germany

579az188n: NA@OUANUNUNITTAGLUU DIN a03mng1sUssinnensianlud, nandneienswig 9 A
11M557U DIN53516 waz 1504649 ImammmLaaﬂumuﬂmmmsmaaulmmaﬂ 20 N Laza5ass
SreEAISNAERU 20m Kay 40m

ANWAZADE1Y : 871978A UG LaTHNARND NS

Description : Used for testing the abrasion resistance of DIN with vulcanized rubber, rubber
products in according to DIN 53516 and ISO 4649. Can be the weight selectable for 20 N
maximum and the testing range can be set 20 m to 40 m.

Sample type : Vulcanized rubber and rubber products.
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U FLENING TESTER

>|

DE MATTIA FLEXING TESTER
(LASAMNAFIVATUNUABDNISNU
JDANULLUING)

§%a / Brand : Yasuda
73U/ Model : No.119
UsemneAgnan/Country : Japan

= Y a a o o k4 [ < = ~ Y
F9aziden: NAAaUNINUIBLULWIAINNTEYINg19 AI8dnT1L57 300 ToU/UNT LiBRNITVEIEAIVeY
fegneUssinvenaianlug auunsgiu ASTM D813
AnwazA0819 : 919Tanlud uagkdnduaiens Tonn Meens uueneeig 9

Description : Used for testing the bending in vertical repeated with speed 300 revolutions per
minute is for examining the expansion of the cracks for the vulcanized rubber in according to
ASTM D813.

Sample type : Vulcanized rubber and rubber products examples of types include rubber tubes,

various rubber sheets.
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ROSS FLEXING TESTER
(Lﬂ%@\‘i‘lﬂﬂﬁE]Uﬂ’J']@J%UﬁiE]ﬂ']’iﬁU\‘iE]ﬁl’]ﬁJLL‘L!’J‘iZ‘IJ']‘U)

8o / Brand : Yasuda
3U / Model  : No.270
UszmAgnan/Country : Japan

=) . 1 a = ] % % a 35 (% a o
379a21880: Ross Flexing Tester iluiaTasilodmiunageunisiuselufinfeainiuwuisiuiinsesin
419 Tufiana 90° Aaednsusa 100 sou/wndl egni1svenesiivesdiegislsennensiaailug ax
4199514 ASTM D1052

anwaEAleEe : s19tanlud wasndnsduaiens wu sewviuey seavingnens Wus

Description : The Ross Flexing Tester is used for testing the bending in horizontal plane is
repeated in the direction of 90 degree with speed 100 revolutions per minute is for examining
the expansion of the cracks for the vulcanized rubber in according to ASTM D1052. Examples of
types include slippers, rubber boots, etc.

Sample type : Vulcanized rubber and rubber products examples of types include slippers,

rubber boots, etc.
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COMPRESSION SET TESTER
(LASAINAFIUAUATUNIUADNS
M)

ﬁﬁa / Brand : Yasuda

4u/Model : JIS A5756
UsemnAgnan/Country : Japan

sganden: nadeuantAvesnsiudavesian aunsaneaeulansluannvoumgieni vseamumngilas
léfmmmmgm ASTM D395, ISO  1856Method B, ISO 815
anwazaie819 : e1etanlug Inuena Wuduy

Description : Compression set tester is used for measuring the compressive stresses property
of materials. It can be placed in chamber with the standard Hi-Temp or Low-Temp according to
ASTM D395, ISO 1856Method B, ISO 815

Sample type : Vulcanized rubber, Rubber foam etc.
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TEMPERETURE SCANNING
STRESS RELAXATION
TESTER, TSSR
(Lﬂéﬂ\‘i%ﬂﬁ@ﬂﬂ’]ﬁﬁﬂﬂ’a’mLﬁU)

ﬁﬁa / Brand : Brabender
94/ Model : -
UsemnAgnan/Country : Germany

318az880: lIMAFRUNITHIUAAIEAIIULAUYDIAIDENUTZANNUALNAERAN AINUINTFIU DIN
53504 wag ISO 527 $189 1UNANITNAABUAI8AT Temperature limits, TSSR-Index, thag Crosslink
density

ANVULAIBEN : 819, WANERn L 819le39 vieens 1nd Wusu

Description : Used to test stress relaxation with rubber and plastic in according to DIN 53504
and 1SO 527. Report test results of temperature limits, TSSR-Index, and Crosslink density
Sample type : Rubber, plastic and including O-rings, rubber tubes, and valves, etc.
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| CREEP TESTER
¥ Hasucl= " = a5
CREEP TESTER e | (Lﬂi@ﬁﬂﬂﬁaUﬂqquﬂU)

8o / Brand : Yasuda
3U / Model  : N-145C
UszmAgnan/Country : Japan

(%
= 1 I

S19aB8A: AABUNIAUTNANTIULAZAINISHIUAAY YoINaNaRnLaze1s AYlaLIIRIN qm‘mg:ﬁ N3k

b398
LY Y [ a a § £
aNWUSAIDYIY : Y LLaszaﬁuwaﬁamaaﬁa‘[mLmai wunu

Description : Tester is used to measure the increasing creep by applying static load to plastic
test specimens. By choosing the Chuck, the tester enables to conduct tensile test, condensation
test, and bending test. The tester can also be assorted with test functions such as relaxation
test, heat shrinkage test.

Sample type : Rubber and thermoplastic elastomer etc.
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| _. GOODRICH FLEX METER
J 15 - o
dlD (PSemadauAUSaUETANYRIENY)

i

ﬁﬁa / Brand : DOLI
34/ Model : Flexometer 1170
UseimnAgnan/Country : Germany

Feazden: egeuAguuglazaunisly waznsidesUvetes uasmeslunaraindanalawes Al
nmanadamegrauuulaunindnielfanud 30Hz uss 1MPa warszerdn ua. ANLIATEIU 4.45DIN
533 53, part 3, ISO 4666/3, (ISO (4666/4, BS 903, part A 50or ASTM D 623

aNwUAT9ENN : 879 wazeslunanafndanalawes [usu

Description : Goodrich Flex Meter Flexometer use for measurement the heat built-up and
deformation of rubber compounds. This test, which is normally performed at 30 Hz, a 1 MPa
static load followed by a dynamic stroke of 4.45 mm, measures the temperature rise, creep and
permanent deformation of a rubber material under dynamic load during and after the test. The
test is based on the standards DIN 53 533, part 3, ISO 4666/3, (ISO 4666/4), BS 903, part A50 or
ASTM D 623.

Sample type : Rubber and thermoplastic elastomer, etc.
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f WEATHERING TESTER
(QUV1)

| — — 1 (pSasdnansuazidedning
| | nil1nF)

8% / Brand : Q-Lab
U / Model  : QUV
UsmAgnan/Country : USA

seanden: Sassannzadenlilndidssiuaniweniamats (Natural Exposure) lileviadaunmnIw
LAYNSNUNIUADANILDINAVBITUR 1081 M‘%ai’a@ﬁéfaﬂmimaau 1gun nswdeud (Fading), n1s
Waessa (Yellowing), nsvigaaen (Cracking), 159U (Hazing) MuN1A5§IU ASTM G155
ANWAULADENN : VIANANARAN UTIYIUI Taiy wwunszidos @ \n3oagusin LLNuawagﬁu vdongns iy
auuivn Wudu

Description : Weathering tester expedites and controls the air condition, modeling the natural
exposure for testing the quality and endurance to work piece air condition or the materials
needing the endurance test such as fading, yellowing, cracking, hazing according to ASTM G155.
Sample type : Plastic bottle, Package, Film, Tile, Paint, Sanitary ware, Floor mat, Rubber block,
Sports ground etc.



ﬁﬁa / Brand :
31 / Model

UszmAgnan/Country

=
sNeazLYn:
ANWUZA2DENY :

Description :

Sample type :
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WEATHERING TESTER
(QUV2)
(1A3899180 AT AN
nia1n1f)
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. ACCELERATED WEATHERING
TESTER, Q-SUN
(1A30931a0 AT IENY
ni@1nF)

8o / Brand : Q-Lab
3U / Model  : XE-3
UszmAgnan/Country : USA

FIUALBYA: NAADUNITINABIAN1IEINANTANUINAREITUANINBINIADITI LNBYAADUAMAINILAL
NISNUNURDENILEINTA LA wasuan kazauduludnyavasniuagiy 09Tuieg 193aian
A v | a a = = . A o
NABINITNAFBY LU N15kUasud )Color change), N15%M21998494) Color fading), N15LABIAT)
Yellowing), n1swgaasn JPeeling) waz N3Yu Hazing) tUusu lneldnasn Xenon

ANYULAIES : TANVIONEATUIUTEANGI WA1aRn FNe VIANAERNUTIYAUIA 9 2aINFUAT
Wudu

Description : Accelerated weathering tester similar as weather with Xenon arc lamp. For sun
light durability test and humidity durability test in dew and rain. degradation of sample shows
color change, color fading, yellowing, peeling, and hazing.

Sample type : Plastic material, rubber material, woven, bottle, and packaging, etc.



Page | 174

OZONE AGING TESTER
(LASDINAFBUAUVANISAIUNIUAD LD L)

§%a / Brand : Yasuda
73U/ Model : 187-A3
UseineAgnan/Country : Japan

seaziBen: naaeunsvulelyumuunsgIu ASTM D1149, 1SO 1431-1 ilegnisiansousiesns uaz
weslunanain IneAnesesuaniiiatundanidunageuiildsunnueson Gnsins) Tududat
o1mafiiuinaleleugauazUuaniizsing q naaeuiigamniiviesis 70 °C wazlelvudianandududs
250 pphm m‘smaauﬁﬁy’muu static Wagluy dynamic mmﬁ’ﬂumsmu 2 rpm

ANWULAIDENN : TAAVTONANAUNUTIANEI Uag WAIERN

Description : Ozone Resistant Base on ASTM D1149, ISO 1431-1 Use to Measure Deteriorate of
Rubber and Thermoplastic. Observe Cracking of Test Piece after Stretch in Ozone Chamber and
Conditioned. The Condition Can Set to 70 °C and Ozone Concentration to 250 pphm.
Deformation the piece in static and dynamic. Rotation of Holder is 2 rpm.

Sample type : Rubber product and plastic.
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MULTI CELL AGING
(LASAINAFIUNITUULIIENT
' i YUALLYINYDINAFIU)

§%a / Brand : Yasuda
U/ Model :122
UsemnAgnan/Country : Japan

seazden: SassannzUnsimadeneiguessnsianilud uazerameslumaiadin awisodmun
UM ILATLIAUNITNAABUAINNINTFIU JIS K6257, 1SO 188 LAy ASTM D865 finasndmniuld
F0ENAUIU 24 ViADN kaEAIUANDMUNILIZIERA 300°C

dnuazA1e819 : 9199u3U etiosns uens fidu Taneoulndn Wudu

Description : The resistance to multi-cell aging of vulcanized rubber and thermoplastic rubber
under controlled temperature and specific time according to JIS K6257, ISO 188 and ASTM D865.
It consists of 24 test tubes and can be set temperature for testing maximum to 300°C

Sample type : Vulcanized rubber, Rubber gloves, Film, Composite materials and etc.
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GEER AGING TESTER
(LASBINAFDUANUANITUNLTI)

8o / Brand : Yasuda
94/ Model  : 102-SHF-S
UsemneAgnan/Country : Japan

sgaden: gaiuAlanumgllinegeunNaNnTlunINUoRilaIves TERAIRE MU TENIEIUAY
wanadn nsnageuiissradunuuindeuiivauinegmadeuuarAUANSAIINTENINYBIBINALTN
90N aunnigean 300 °C AuEluNITUYY 5-10 soUdOUIT NadaUABUAINNINTFIY ISO 188,
ASTM D573

ANWULAT9ENN : HARSUTENaTNAIERN

Description : Temperature control chamber use for high temperature resistivity of rubber and
plastic. Holder rotate and control air exchange rate. Can set temperature to 300 °C and holder
can rotate 5-10 rpm. Standard base on ISO 188, ASTM D573 for this testing.

Sample type : Rubber product and plastic.
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CLIMATE TEST CHAMBER
(1A329AUANDUNYALATAINYL)

ﬁﬁa / Brand : Weisstechnik
3U / Model  : C4-180E series
UseimnAgnan/Country : Germany

srgaziden: dmsunnaoundndue luldaudinisldaunazergnisldanu aeluaninwindoud
AIUANYUNATRAZAIINAY NT28ZLIARN 9 Al
AnNwaLAIRE1N : HARSNTIE LA NAERN

Description : Test the influence of temperature and humidity on the properties, function and
lifespan of your products. Reproducible, certified and under accelerated conditions.

Sample type : Rubber product and plastic.
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4.6 navAIRIlanagauaNUANIeInTI
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RESISTANCE METER
(1ASa9InAuLTu
auulnii)

-
1384 Megaoh:
Rt |

8% / Brand : HIOKI
34/ Model : SM-8220
UseineAgnan/Country : Japan

swazden: nageuAANUAIuUliii Tane 2x10' ohms
ANWULADENY : LEUYNG, TALAY, WAUNAIERAN (WURIFIDE9RIlaNwaELSsULEN DY)

Description : Can be Test Electrical resistivity up to 2x10'® ohms

Sample type : Rubber sheet, silicone, plastic sheet (flat surface)
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OXYGEN INDEX
FLAMMARBILITY TESTER
(w3oeinsviioandauly

N5t 19d)

ﬁﬁa / Brand : Yasuda

73U/ Model : No.214
UszmAguan/Country : Japan

sneaziden: nadauAIfTloandaulun1sinlniveiieg19UsElANeNa, WaNERN wardIne Ay
UIMIFIU ASTM D2863
ANWUZA20E19 : 819, WAIERAN WAz EIND

Description : It is used for testing the oxygen index for ignition with rubber, plastic and textile in
according to ASTM D2863.
Sample type : Rubber, plastic and textile
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CONE CALORIMETER
(1P32aNagaUNITANAN L)

E'v’ia /Brand :FTT

34 / Model  : I-CONE MINI
UszANER/Country : UNITED KINGDOM

swazden: dmsunaaeunisgninlivesitegslseinnndndudiauliin wuy Yasnanglv auiu
mnufou Yanduna s1stanlud waraRnuagnedwes auumsgIu 1SO 5660 way ASTM E1354
AnantATilsannmagey loun smsinnsudesmnuiou (Rate of heat release), anlunisqadaly
(Time to ignition), 8n31N15daYLdeNa ( Mass loss rates), §n5In15UdaeA Ty (Smoke release rates),
N811NANTOULEB991NA15INN (Effective heat of combustion), §n31n15Udee R ey (Rates of
release of toxic gas) 1 MwArTusulasenlys lngdayananimegeuisnatatasatulduseleyd
TundvesnuAdemaeiuian violdairsuuuiaemsadnmaniiteninnisalauguussesiniignlvl
5]

anwaiaee : nandasaulii Tandiuna vedanilud wanafinuasnediues

Description : Used for testing the flammability of electrical products such as wires, heat
insulators, biomass materials, vulcanized rubber, plastics and polymers in accordance to ISO
5660 and ASTM E1354. Rate of heat release, Time to ignition, Mass loss rates, Smoke release
rates, Thermal effects due to Effective heat of combustion, Rates of release of toxic gas such as
carbon dioxide The results of such tests can be used in terms of materials research. Or use to
create mathematical models to predict the severity of a burning fire

Sample type : Electrical products, biomass materials, vulcanized rubber, plastics and polymers.
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. . FLAMMABILITY TESTER, UL 94
(1Asaanadaun1sauln)

8o / Brand : FTT
3U / Model  : UL-94
UszmAgan/Country : United Kingdom

51981980 Lﬂ'%'awmaaummwumummﬁqﬂam”l,wsuaﬁa@ Tdunsunagaun1stlnliniuansgu
uL94 FILUUN TR ST LU UG (Vertical flaming test, VB)) waguiuau (Horizontal flaming test,
HB) s835uN1sNageulaviainunaleds laun 5V, VIM, HBF uag HB a1uu1asgIu UL9E, JIS K6911,
ASTM D635, ASTM D3801, ASTM D4804, ASTM D5025, ASTM D5207 way ISO 1210

ANUAZAIDEN : HARAUIYILATNAERN

Description : Flammability tester is used to measures the fire-resistant properties of material.
The test methods are based on UL 94 standard with horizontal and vertical flaming tests and
associated international standards. These are 5V, VTM, HBF, HB, JIS K6911, ASTM D635, ASTM
D3801, ASTM D4804, ASTM D5025, ASTM D5207 and I1SO 1210.

Sample type : Rubber products and plastics.
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HORIZONTAL FLAMMABILITY
TESTER, FMVSS 302
(3oanagaunIsanuln
LLUAUDU)

8o / Brand : Sunspot Tooling System
34/ Model : FTC1700
UszmAgnan/Country : USA

519a21880: NAADUAIINAIUNIUNTS IMIUTednI1nN15a 4N uuINeN (Horizontal bumning rate,
mm/min) vesTananuisneludmivsnsuddsdiuyana sosudoiunyszasd sausInn wazsalagans
AIBNINAEEUNIRTEIU TekA 1SO 3795, ASTM D5132 1lusiu

dnwniziaadng : ndndnsideildiulseneuvemanaiin 819 uag f1 1HuA Wiz Al e weeydsen
uayUsee fitaunn Wudy

Description : Determines the comparative burn rates and burn resistance of textiles, plastics
and other automotive interior materials. The tester conforms to Federal Motor Vehicles Safety
Standard No. 302 and is also suitable for use with I1SO 3795, ASTM D5132, etc.

Sample type : Products which consist of plastic, rubber and fabric including upholstery, floors,
carpets, roof lining, door linings, shading etc.
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5. 1A599UREIMSULASEURADEY

(SAMPLE PREPARATION)
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MICROWAVE DIGESTOR

8%a/Brand: CEM
3/ Model: MARS 6
UsmAgnan/Country: USA

swaziBen: in3esdevaanaiogsuazatindiegsihendulilasin Wuedosilewion #1061 91 %
wingay neutmegiilaluimyinesanisdleny 9 U AAS, GFAAS, ICP, HPLCuag GC \Jusu
\nseagnaIuANNsTumsszuululasiuseawe faneldaniizaudugs Tngld wdanuundedis
Tudheraulalasniifiaudlitosndn 2450 MHz uazliwdssusuldgeanlsitdesndn 1800 Yad fnns
nszanewdanuldegsadnaneminiuynnasanion o fugeds 12 naen aveldszuula (Closed
system)

dnwauzdaegng : Modvansazans fogsveauds wu Au dde dedet ayulng WHudu

Description:  Microwave digestion and extraction system is use for extraction and digestion
samples before analysis by instrument such as AAS, GF-AAS, ICP, HPLC and GC. It is controlled by
microprocessor system under high pressure condition by generation equal microwave energy to
all tubes from magnetron with minimum frequency of 2450 MHz and maximum power is not less
than 1800 watts.

Sample type: Solution sample, solid samples such as soil, wastewater, meat, and herbs, etc.
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FREEZE DRYERI1

DuraDry

8% / Brand: FTS SYSTEM
34 / Model: DuraDry
UsmAguan/Country: USA

sreaziden: \Jueiediodmiuinmeddifivuiusrharats viefindussdusznauliuse Ineld
wadevidegdliiiusuinnisiBenudinngluanzayainia tilesnuauifvesseesliasanin
i ann1siAnURRzeneendndu wagnszutunsdug vl et adeuanimn

Snwazaogns : annsavhiegdliuieldnwends uazvouren WuasatinansIuA wiuilda
ilodnt yadet WouuafiBeituslovd Wusy

Description: It use for drying the sample that contain water or soluble in water by using the
technique that cool the sample until it freezes under vacuum condition to preserve the property
of the specimen reduce the oxidation reaction and other processes that cause to destroy the
sample.

Sample type: the sample can be dried in both solid and liquid, such as natural extracts, film,

meat, animal feces, useful bacteria, etc.
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FREEZE DRYERZ2

FlexiDry

8o / Brand : FTS SYSTEM
34 / Model : FlexiDry
UszmAguan/Country : USA

a I dl' = o (% o w 1 Ao 901 I Y [ A A ’é [ I3 Y Y ¥
s1eazdun: Wupiosllodmiuvinsegsnduilusvitazans nieliundussiusznauliung Tagld
wadiavihdegslidusuinnisidenudingluanzayyinie iesnwrantAvesiegilinsann
WAy aANTSNAUANTEN08NTATY LaZNTEUINNITBUIVINLFIREN L EaNAN N
ANWAZA8E19 : @11150YA0819uRI AT B T WazYRUUAT LUUENTANAINGTTUYR UHUTAY
& o o« v ¢ & A a aa ¢ & v
\Hednd yadnd WweauuailiSeniiuselond Jusiu

Description: It use for drying the sample that contain water or soluble in water. by using the
technique that cool the sample until it freezes under vacuum condition to preserve the property
of the specimen reduce the oxidation reaction and other processes that cause to destroy the
sample.

Sample type: The sample can be dried in both solid and liquid, such as natural extracts, film,

meat, animal feces, and useful bacteria, etc.
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FREEZE DRYER3

i

Delta 2-24

80 / Brand : CHRIST
34 / Model : Delta 2-24 (sc
UszANEAR/Country : GERMANY

srwaziden: \Jueiediodmivinmedifiduiusrharats vietindussduszneuliuse Ineld
wadevidegdliifusuinnisiBenudinngluanzayainia tilesnuautfvesseesliasanin
i annsiAnURRTeNeenndy LagnszuIun B viIvises s deuan

Snwazaogns : annsavhiegdliuieldnwends uazvouren WuasatinansIuA wiuildy
ilodnt yadet WouuafiBeituslovd usy

Description : Use for drying the sample that contain water or soluble in water. by using the
technique that cool the sample until it freezes under vacuum condition to preserve the property
of the specimen reduce the oxidation reaction and other processes that cause to destroy the
sample.

Sample type : the sample can be dried in both solid and liquid, such as natural extracts, film,

meat, animal feces, and useful bacteria, etc.
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AUTOMATED MIXER

8%a / BRAND : KAKUHUNTER
U / MODEL  : SK-3008Il
UszinAguan / COUNTRY : JAPAN

= [ - v W wa v < o g Vo oAl 2 & a Y -
seaziden: (JuinTewaumegdnludfmeniniias siliseginauesnunduiloifediy 1ases
WM nauiag1agiNIALNAIINATNYUIULAL N UTO U
ANWMZATDE1S: 081NN

Description : The SK-300SlI is a high speed auto mixer, homogenize the sample. This machine

performs mixer and degassing by combining revolution and rotation movements.

Sample type : Dried powder sample
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AUTOMATED HOMOGENIZER

8%a/BRAND  : RAYKOL
3U/MODEL  : AH-30
UszinAgnan/COUNTRY : USA

=) = y (Y ! Y & o 1Y < « =) = o ' =i o
Fgaziden: 1aesun Uu nay megrlmluiedeaiy WunTeewseufmegainiuaunsvineuves
i (DISPERSING HEAD) Tviisuseainuiiaggn 30000 sousauil a1usawmseusdiag1auuudh

TudAldsiailiosgegn 32 faegramdeussuurhanuasoindadsidufivhainmanaunings (SUS16

1 ¥ a

STAINLESS STEEL) fgszuuiussnuaikaravdenigaisazalsdunidiioannisvuiau a1unsald

U I a

FUNADAFIDL19VUIARILE 10-200 HadanT A1LAS099sHUTE AT NiovueLATIYIN9 UL LTl d s a6

Y
FUNIU uazdallszuugaleszivevesansduvsdivennuuaenieungyinay
anwaiags : anunsaldlnfuiiegraianuuanty Wy i waldl, degrenilludiuaady Wednin

anuaghv, segreifimnlegautu enmsidesdnd Dusu

Description : Homogenizer is a multi-tasking device that can achieve high throughput sample
loading task. It can automatically process up to 32 samples each run and automatically cleans
the dispersing head with aqueous or solvent. The closed system reduce the noise less than 65
DB and keep you away from the solvent vapor by active exhaust system to exhaust organic

volatile providing a safe environment for work.

Sample types : High humidity sample such as vegetables and fruits, high fat samples such as

Meats, both cooked and raw, and high-fiber examples such as Pet food, etc.
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SUPERCRITICAL FLUID
EXTRACTOR

f§%a/BRAND : WATERS

JU/MODEL  : MV-10 ASFE SYSTEM
UszinAgnan/COUNTRY : USA

s1eazi8un: 1AS09 SUPERCRITICAL FLUID EXTRACTOR ldd1uiuafaaisfiog1elaeld
m%uaulmaaml%ﬁﬁagﬂuamw SUPERCRITICAL FLUID vJudiaiavndn aunsaadindliagrale
wanMaewineg195InEa Wy afnuntuneusme annaisdrAganivy wazayulnssng q ada
#1501%15 18
ARIANAILIANZYDIATDI ASFE
- @nansaannansieg1launge 10 fegranseuiu
- gnunsasennslunsanadegiele
- aldanelunmssndunusinindlewioufisuiuisnsatnanssesiviazaty
- lifinansegnulugumsiaisanmmndeuiloisutuivinazanamalnd, wayliidui,
Tadfialu, vazdnmulasudsnndau
- HonAI5 ChromScope ™ waglunisaauay Tuiin wavauisninseaunanis
IAsznla
Snwaiziiegg : fogadelidnvasluvends uis uavdudn

Description :  The Waters® MV-10 ASFE® System is the first supercritical fluid extraction (SFE)
system offering accelerated, multi- vessel sample extraction, resulting in a faster, greener, more
selective alternative for analyze extractions from a wide variety of sample matrices.
Whether your workflow requires enriching target analyze for analytical purposes, stripping
unwanted material from a product, or collecting valuable essential oils from natural products,
the MV-10 ASFE System is the most efficient extraction tool available.
System features:
-Uses environmentally friendly CO, instead of toxic organic solvents
-Improved extraction efficiency

-Better selectivity
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-Increased speed

-Higher yield

-Reduced operating costs

-ChromScope™ Software makes routine analysis, reporting, and fraction collection easy
with an intuitive user-friendly interface

Sample type: Solid samples
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FREEZER MILL

»

@%@ / BRAND: SPEX

31 / Model: 6875 Freezer/mill

UsmAgNan/COUNTRY: USA
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Description: The 6875 Freezer/Mill is a larger cryogenic grinder with a self-contained liquid
nitrogen tub and insulated case. It has one dual purpose chamber that precools and grinds
samples from 0.1 to 100 grams. The grinding chamber holds one large grinding vial, one mid-sized
vial, four small grinding vials, or four microvial sets.

Sample type: Bone, teeth, feeding stuffs, corn seed and plastic etc.
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AUTOMATED SOLID PHASE
EXTRACTOR
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DESCRIPTION: A sample preparation machine with automatic solid phase extraction technique is
supports at least 24 samples continuous. The commonly available SPE cartridges sizes are consist
of 1, 3,6 and 12 mL. A SPE technique is a popular extraction to eliminate distractions from
complicated samples to obtain substances that are of more pure interest before being measured
with advanced tools such as GC, HPLC, LC / MS and GC / MS etc. This machine suitable for wide

range of testing as standard methods and research.

Sample type: Sample preparation for the analysis of important substances or pesticide residues
in the liquid state such as food, vegetables, fruits, drinking water, natural water, waste water and

urine etc.
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Thank You kindly
PerkinElmer Co., Ltd.
290 Soi 17, Rama 9 Road, Bangkapi, Huaykwang,
Bangkok 10310
U.P.Marketing General Supply Co.,Ltd.
138, 138/11, Soi Charansanitwong 22, Charansa-
nitwong Road, Banchanglhor, Bangkok 10700
Color Global Co.,Ltd.
99/349 Moo 2, Cheangwattana Road, Tungsonghong,
Laksi, Bangkok 10210
Crest Nanosolutions (Thailand) Co., Ltd.
807/89, Phummarin Village, Moo 8, Khukot Subdis-
trict, Lam Luk Ka District, Pathum Thani 12130
Bruker Biospin AG
41 Lertpanya Building, 14F1., Soi Lertpanya, Thanon-
Phayathai, Rajathewee, Bangkok 10400
IDI (THAILAND) COMPANY LIMITED
7/129 Central Pinklao, Office Tower A, Room 1601B
16F1, Boromratchonni Road, Arun Amarin, Bangkok
Noi, Bangkok 10700
Chareon Tut Co., Ltd.
189 Moo 1 Theparak Road, Bangsaothong Subdistrict,
Bangsaothong District, Samutprakarn 10540
SciSpec Co., Ltd
4/11 Moo 7, Soi Bangkhae District Office, Kanchana-
pisek Rd., Bangkae, Bangkok 10160
Miningthai Industry Council
222/2 Soi University of the Thai Chamber of
Commerce, Vibhavadi-Rangsit Road, Huai Khwang

Subdistrict, Huai Khwang District, Bangkok 10400
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