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Required Equipment

[ Item Equipment

Qty.

1 UV-Vis Spectrophotometer with Integrating Sphere

2 Total Organic Carbon (TOC) Analyzer for Aqueous Samples 1
Ion Chromatography System (Anion Analysis; Optional Cation

- Analysis) 1

e Controlled Atmosphere Tube F urnace with Included Gas System 1

5 Digital Mass Flow Controller — Argon

Digital Mass Flow Controller — Low-Flow CO./Ar

6 , Digital Mass Flow Controller — Low-Flow H./Ar




Specifications

Item 1 — UV-Vis Spectrophotometer with Integrating

Sphere

Technical parameter

Minimum required specification

Double-beam UV-Visible spectrophotometer suitable for absorbance,
transmittance and reflectance measurements of liquid and solid samples.

General

The system shall be suitable for routine laboratory analysis as well as
research and material characterization applications.

The system shall be supplied complete with an integrating sphere
accessory for diffuse/specular reflectance and transmittance
measurements.

Optical configuration: Double-beam.

Optical System

Monochromator: Czerny-Turner or equivalent high-performance
monochromator.

Optical system shall provide high optical throughput and low stray light.

Low-stray-light diffraction grating or equivalent technology.

Deuterium lamp,

Light sources shall

halogen lamp.

include

Automatic light-source switching and positioning shall be provided.

Wavelength range of the spectrophotometer: at least 185-850 nm.

Wavelength

With the supplied integrating sphere: at least 220—1400 nm.

Wavelength setting resolution: 0.1 nm or better.

+0.15 nm or better .

Wavelength accuracy

Wavelength repeatability: £0.025 nm or better.

The instrument shall
provide selectable
spectral bandwidths of

0.1,0.2,0.5, 1, 2 and 5 nm, or equivalent selectable bandwidths covering
this range.

Photometric measurement range: at least —4.5 to +4.5 Abs.

Photometric
Performance

Photometric accuracy and repeatability shall be suitable for quantitative
UV-Vis measurements.

+0.0008 Abs or less.

The system shall be supplied with an integrating sphere attachment
suitable for measurement of:

Diffuse reflectance.

Integrating Sphere

Specular reflectance.

Total transmittance.

Diffuse transmittance.

Solid and film samples.

Integrating sphere internal diameter: approximately 60 mm or larger.

Integrating sphere

Measurement wavelength range: 220-1400 nm.

requirements

The integrating sphere shall incorporate suitable detector covering the UV- |
Visible and near-infrared regions.




Technical parameter | Minimum required specification

The system shall permit reflectance measurements at 0° and/or 8°
incidence, or equivalent recognized geometry.

Software for complete control of the spectrophotometer and integrating

Software sphere, including measurement, data processing, analysis, storage, and
reporting.
Installation & Installation, commissioning, training and application support shall be
Training included.
Supply powder and solid/film holders, a certified or calibrated reflectance
Included research reference, solution cell holder and two 10 mm quartz cuvettes.
accessories A sipper unit is included; quote temperature-controlled sampling

separately together with the required thermostat (if applicable).

The bidder must be the authorized local distributor of the offered

St instrument for at least five (5) years.

Item 2 — Total Organic Carbon Analyzer for Aqueous

Samples
sechwieal Minimum required specification
parameter
Total Organic Carbon (TOC) Analyzer for analysis of aqueous samples.
The instrument shall be suitable for purified water, pharmaceutical water,
environmental water and general laboratory samples.
General The analyzer shall provide automatic measurement of Total Carbon (TC),
Inorganic Carbon (IC), Total Organic Carbon (TOC) and Non-Purgeable
Organic Carbon (NPOC).
System must support operation with high purity air.
Oxidation technique: high-temperature catalytic combustion oxidation.
e ot i Oxidation temperature: 670 °C or higher
ey Detection: Non-Dispersive Infrared (NDIR) .
Principle

The system shall provide automatic conversion of the oxidized carbon to a
measurable CO: signal.

TC: 0-29,000 mg/L or better.

IC: 0-33,000 mg/L or better.

Measurement Range | TOC: calculated automatically from TC and IC.

NPOC: suitable for low-level TOC measurements.

Detection limit: <4 pg/L (ppb) as carbon.

Built-in automatic dilution shall be provided for high-concentration
samples.

Automatic Dilution | Dilution range should cover at least 2x to 45 or higher.

The system shall automatically apply the dilution factor to the reported
concentration.

The system shall TC




Technical

Minimum required specification

parameter

provide IC
TOC
NPOC

TOC shall be calculated automatically from TC and IC where applicable.

Measurement Time

Typical measurement time for TC should be approximately 3.5 minutes or
less, depending on sample concentration and measurement conditions.

The software shall
provide

Instrument control.

Method creation and storage.

Calibration.

Automatic sample sequencing.

TC/IC/TOC/NPOC calculation.

Automatic dilution calculations.

Real-time monitoring of measurement signals.

Data export.

Report generation.

User access control.

Installation &
Training

Installation, commissioning, training and application support shall be
included.

Included supplies
and application
requirements

Supply initial calibration/QC standards and operating consumables, along
with required carrier-gas connection/regulator accessories.

Included supplies
and application
requirements

The bidder shall state the allowable salt and particulate content and sample-
preparation requirements.

General

The bidder must be the authorized local distributor of the offered
instrument for at least five (5) years.




Item 3 — Ion Chromatography System

Technical parameter

Minimum required specification

High-performance ion chromatography system for inorganic anion

Hysem Type analysis and optional cation analysis.
. Suppressed conductivity detector with high sensitivity and

Detection 4
temperature-controlled conductivity cell.

Suppressor Integrated electrolytic suppressor with automatic regeneration.

Biimp High-pressure, low-pulsation pump with flow range of at least
0.001-5.0 mL/min or better.

Maximum Pressure At least 20 MPa.

Flow Accuracy <+£1.0%.

Flow Precision <0.07% RSD or less

Eluent Delivery Isocratic.

Degasser

Integrated online degasser.

Autosampler

Automatic sample injector with capacity for at least 50 samples.

Injection Volume

Programmable from at least 0.1-200 pL.

Column Oven

Temperature-controlled column compartment, minimum range 10—
80 °C.

Anion Column

Suitable analytical anion-exchange column and guard column shall
be included.

Calibration

Multi-point calibration with automatic calibration curve generation
and quantitative calculation.

Software

Dedicated chromatography software for instrument control, data
acquisition, processing and reporting.

Data Processing

Peak identification, integration, calibration, quantitative analysis and
customized reports.

Optional Cation Accessories

Cation analytical column, guard column and required accessories to
be quoted separately as optional items.

General

PC& Printer must be supplied with the instrument.

Installation & Training

Installation, commissioning, training and application support shall be
included.

General

The bidder must be the authorized local distributor of the
offered instrument for at least five (5) years.

Method scope and
separately priced option

Mandatory anion method coverage: fluoride, chloride, nitrite,
bromide, nitrate, phosphate and sulfate.

Method scope and
separately priced option

Quote anion-only system as the base offer. Quote complete cation
capability (Li*, Na*, NH+*, K*, Mg?*, Ca*") as an optional priced
addition, including all columns, suppressors, modules and
accessories required.

Method scope and
separately priced option

Supply analytical and guard columns, calibration standards, initial
consumables and compatible vials. Declare whether dual-channel
analysis, if quoted, is simultaneous or sequential.




Item 4 Controlled Atmosphere Tube Furnace with
Included Gas System

Technical parameter

Minimum required specification

Application

Application: Calcination and heat treatment of photocatalysts and other
materials used in materials chemistry, in air or under controlled
inert/reducing atmospheres, at process temperatures up to 1100 °C.

Quotation alternatives

Supply with two options. Each option shall be ONE COMPLETE
FURNACE SYSTEM, including its gas system, accessories,
installation and commissioning, at one total inclusive price. The options
are alternatives for one furnace.

Option 1 — gas channels

Option 1: Furnace with two non-flammable gas channels, nitrogen and
helium, plus one flammable gas channel, hydrogen, and its complete
safety system.

Option 2 — gas channels

Option 2: Furnace with two non-flammable gas channels, nitrogen and
helium.

Furnace configuration

Horizontal laboratory tube furnace for powder batches up to
approximately 5 g. Split-tube construction is preferred. The complete
supplied system shall support continuous operation up to 1100 °C; state
rated maximum temperature and any gas-dependent limits.

Heated zone

Heated length: at least 500 mm; usable uniform sample zone: at least
150 mm. State guaranteed temperature uniformity inside the work tube.

Temperature controller

Programmable ramp/dwell temperature controller with stored programs
and downloadable temperature/time records. Include a protected
sample-zone thermocouple, independent over-temperature protection
and sensor-failure shutdown.

Work tube

Include one installed gas-tight alumina tube of at least 99.7% A1203
purity and one matching spare. Clear internal diameter: at least 40 mm.
State internal/outer diameters and length.

End flanges and cooling

Include compatible gas-tight end flanges, seals, tube supports, radiation
shields/insulation plugs, inlet/outlet connections, loading tools and a
closed-loop cooling unit with flow interlock if cooling is required.

Alumina boats

Include three small alumina boats, approximately 2-5 mL each, and
three larger boats, approximately 20—35 mL each, of at least 99.7%
purity. Confirm passage through the tube/flange opening and placement
within the uniform zone.

For both options, include two calibrated gas-flow controllers covering
approximately 10-500 sccm per channel, suitable pressure regulators,

Gas system gauges, valves, non-return protection, manifold, tubing and fittings.
Include a clean-air connection or approved changeover arrangement for
oxidative runs.

Provide controlled gas flow near atmospheric pressure, automatic gas

Atmosphere/pressure switching/purging, pressure indication, overpressure protection and a

safety safe exhaust connection. This is a flowing-atmosphere system, not a

high-pressure reactor.




Technical parameter

Minimum required specification

Option 1 additionally includes a third hydrogen flow controller and a
manufacturer-approved safety system suitable for hydrogen treatment

gy ?il(.)(;gelm Suabgel — from room temperature through the declared operating range, including
P below 750 °C. State permitted concentration; support for up to 100%
H2 is required.
Option 1 includes automatic inert pre/post-purging, an independent
emergency inert-purge reserve, fail-safe hydrogen isolation,
Hydrogen safety — gas/pressure and leak monitoring, emergency stop and required
Option 1 cooling/ventilation interlocks. Include a monitored burn-off unit or

approved equivalent exhaust treatment and prevent direct hydrogen/air
changeover without inert purging.

Accessories and
commissioning

Include initial spare seals, heat-resistant handling tools/gloves,
installation, leak testing, temperature verification, commissioning and
training. Provide utility requirements and manufacturer confirmation of
suitability for the stated materials application.

Item 5 — Digital Gas Mass Flow Controller (Argon)

No. | Technical parameter | Minimum required specification

Digital thermal gas mass flow controller (MFC), including flow
1 Instrument type S :

sensor and integrated automatic control valve.
5 Gas and application Pure argon (Ar), calibrated for argon, for dilution and GC

calibration.

Calibrated full-scale

0-50 SCCM (standard cm®/min), equal to 0—50 standard mL/min;

g flow optional alternative quotation for 0~100 SCCM.
4 Contr(?llable At least 5-100% of calibrated full scale.

operating range
5 Accuracy +1.0% of full scale or better, under stated calibration conditions.
6 Repeatability +0.25% of full scale or better.

g Nominally 2 seconds or less to settle within 2% of the final
7 Response time . ;
setpoint, or supplier to declare.

8 Ambient operating At least 0—50 °C.

temperature

A Maximum allowable operating pressure of at least 10 bar(g); supplier
’ PP mating shall specify required inlet—outlet differential pressure.
10 | Wetted materials Stamles.s steel or suitably treated metal flow body, with gas-
compatible sensor and seals.

T Flow setting and Adjustable setpoint with digital indication of actual flow, locally or

readout via included interface.
12 | Communications RS-232, RS-485, USB, or equivalent digital computer interface.
13 | Electrical supply Compatible power supply included, e. g. regulated 24 V DC.

; Leak-tight laboratory gas fittings, with compatible mating connectors

14 | Process connections

included.




No. | Technical parameter | Minimum required specification
TR Factory argon calibration with traceable certificate stating reference
15 | Calibration
temperature and pressure.
16 Accessories/document | Power supply, cables, operating/control software if required, fittings,
ation manual and technical datasheet.
17 | Warranty Minimum 12 months.

Item 6 — Digital Gas Mass Flow Controller (Low-Flow Hydrogen/Argon)

No. | Technical parameter | Minimum required specification
Digital thermal gas mass flow controller with integrated automatic
1 Instrument type A A :
control valve, suitable for precise low-flow settings.
e 2 ; f ; _ e
” Giah sl pplication Certified Hz/Ar mixtures or preparatlon of ppm-level and higher:
concentration hydrogen calibration standards.
o f(;:i:,brated iiele 0-10 SCCM (standard cm?/min), equal to 0—10 standard mL/min.
4 Controllable At least 5-100% of full scale; wider usable range, preferably down
operating range to 2% FS, is desirable.
5 Accuracy £1.0% of full scale or better under stated conditions.
6 Repeatability +0.2% of full scale or better.
7 Low-flow Supplier shall state minimum stable setpoint and flow uncertainty at
performance 0.2,0.5, 1,2, 5 and 10 SCCM, where applicable.
; Nominally 2 seconds or less to settle within £2% of final setpoint, or
8 Response time :
supplier to declare.
9 Ambient operating At least 0—50 °C.
temperature
0. | Pressure rating Maximum al.lo'wable open:atmg pressure of at least 10 bar(g); supplier
shall state minimum required differential pressure.
{1 | Watted migteials Hydrogen-compatible wetted components and seals; stainless-steel
wetted components preferred.
12 Gas-specific Calibration for declared certified H2/Ar composition or
calibration manufacturer-validated correction with documented accuracy.
13 Flow setting and Digitally adjustable setpoint and actual flow indication, locally or
readout through included interface.
14 | Communications RS-232, RS-485, USB or equivalent digital computer interface.
15 | Electrical supply Appropriate power supply included, e.g. regulated 24 V DC.
Vo Prcosss sonisitions Le‘ak-tl ght fittings suitable for hydrogen-containing laboratory gas
mixtures.
17 Calibration Traceable calibration certificate stating calibrated gas, range,
documentation reference temperature and pressure.
8 Accessories/document | Power supply, control cables, software if required, fittings, operating
ation manual and technical datasheet.
19 | Warranty Minimum 12 months.




Item 7 — Digital Gas Mass Flow Controller (Low-Flow
Carbon Dioxide/Argon)

No. | Technical parameter | Minimum required specification
Digital thermal gas mass flow controller with integrated automatic
1 Instrument type : ; A
control valve, suitable for precise low-flow gas settings.
Certified CO2/Ar calibration gas mixture or carbon dioxide (CO2), as
- Gas and application declared at procurement, for dynamic preparation of ppm-level and
higher CO: standards for GC analysis.
3 Calibrated full-scale | 0-10 SCCM (standard cm*/min), equivalent to 0-10 standard
flow mL/min under the stated reference conditions.
4 Controllable At least 5-100% of full scale; a wider usable control range,
operating range preferably down to 2% FS, is desirable.
+1.0% of full scale or better under declared calibration and operating
- Accuracy e
conditions.
6 Repeatability +0.2% of full scale or better.
7 Low-flow Supplier shall declare minimum stable setpoint and expected
performance uncertainty at 0.2, 0.5, 1, 2, 5 and 10 SCCM, where applicable.
. Nominally 2 seconds or less to settle within 2% of final setpoint, or
8 Response time :
supplier shall declare.
9 Ambient operating At least 0-50 °C.
temperature
Maximum allowable operating pressure of at least 10 bar(g); supplier
10 | Pressure rating shall state inlet and outlet pressure limits and minimum differential
pressure.
i1 Wetted tateriils CO:z-compatible wetted components and seals; stainless-steel wetted
components preferred.
Gassspocific Calibration for the declared CO./Ar mixture or manufacturer-
12 i validated gas correction with documented uncertainty; pure-CO.
calibration i : : . :
calibration alone is not assumed equivalent to a diluted gas mixture.
13 Flow setting and Digitally adjustable flow setpoint and actual-flow indication, locally
readout or through an included interface.
14 | Communications RS-232, RS-485, USB or equivalent digital computer interface.
15 | Electrical supply gyéproprlate compatible power supply included, e.g. regulated 24 V
| acsss Sinaiions Leak-tight laboratory gas fittings with mating connectors suitable for
the selected gases.
17 Calibration Traceable calibration certificate stating calibrated gas or gas
documentation composition, range, reference temperature and pressure.
18 Accessories/document | Power supply, control cables, software if required, fittings, operating
ation manual and technical datasheet.
19 | Warranty Minimum 12 months.




Common Mass Flow Controller Requirements and
Optional Quotations

® Supplier shall declare the calibration reference temperature/pressure used for SCCM, all
gas compatibility conditions, maximum working pressure, and minimum required
differential pressure.

e The quotation shall include all essential accessories needed to operate all three MFCs; a
compatible digital control interface or software solution is acceptable instead of an
integral display.

e Bidder shall supply original manufacturer datasheets, model/ordering codes, certificate
details, lead time, warranty, and an itemized list of included accessories.

® The arrangement shall support controlled dilution of either Hy/Ar or CO2/Ar with pure
argon, using the three MFCs independently or as configured; external regulators,
isolation valves, mixing components, safe venting and GC-compatible sampling
accessories shall be quoted separately if not included.

e Equivalent or superior products from any manufacturer shall be acceptable if all
mandatory requirements are met.

e Higher-accuracy or broader low-flow-range versions of Item 2, with separate price.

® An alternative 0—100 SCCM range for Item 1, with separate price.

* Optional three-channel monitoring/control software, local display modules, gas mixing
fittings and gas pressure-control accessories.

® Academic pricing, training, installation and recalibration service.

® Technical note: Calibration quality at low ppm levels depends on certified source-gas
composition, MFC uncertainty at selected low-flow setpoints, adequate mixing, and
validated GC measurement procedures. A 0~10 SCCM MFC does not independently
guarantee ppm-level standard accuracy. Supplier shall confirm gas-specific performance
for both H2/Ar and CO/Ar mixtures.

e The MFCs must be suitable for a safe gas dilution arrangement upstream of the GC
sampling interface; gas-flow controllers shall not be regarded as substitutes for pressure
regulators or overpressure protection.

Tender Evaluation and Award — General Provision
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