Dear Client,
Thank you for choosing our HTYSP-H Oil Dissolved Gas
Analyzer. Please read this manual carefully before your initial use,

and this manual will help you use our equipment skillfully.

There may be a little bit differences between
' the equipment you got for our trial to improve and

8 perfect our products. You can find the changes in

the appendix. Sorry for all the inconvenience

caused to you. You can contact us if you have any doubts of our

tester.
Voltage of terminals side may be Hazardous that
would cause Electrical Discharge when you attach
9 and detach test side. Be careful for risk of electric

shock and personal injury.



4 SERIOUS WARRANTY

All products of our company carry a three-month limited
warranty from the date of shipment. If any such product proves
defective during this warranty period we will provide a replacement
in exchange for the defective product without charge. In one year
(including one year) the product will be maintained and repaired for
free if it proves to be defective. Beyond one vyear, lifetime
maintenance and repair with charge is available.
€4 SAFETY REQUIREMENTS

Please read the following safety precautions to avoid personal
injury and to prevent this product or any other attached products
being damaged. In order to avoid possible danger, this product can

only be used within the scope of the provision.
Only qualified technician can carry out maintenance or repair work.

—To avoid fire hazard or personal injury

Use Proper Power Cord. Use only the product-specific power
cord and the power cord must be in line with the specifications of
the product.

Connect and Disconnect Correctly. When the testing wire is
connected to the charged terminal, do not connect or disconnect to
test wire at will.

Ground the Product. In addition to this product being grounded



through the grounding conductor of the power cord, the grounding
column of the product shell must also be grounded. To avoid
electric shock, the grounding conductor must be connected to earth
ground. Before making connections to the input or output terminals
of the product, please do check that the product is properly
grounded.

Pay Attention to the Ratings of All Terminals. In order to
prevent the fire hazard or electric shock, please be care of all
ratings of this product and labels. Before connecting this product,
please read the product manual to acquire information about the
ratings in further detail.

Do Not Operate Without Covers. Do not operate this product
with covers or panels removed.

Use Proper Fuse. Use only the fuse type and rating specified
for this product.

Avoid Touching Bare Wire and Conductor. When the
product is charged, do not touch the bare connection point and
parts.

Do Not Operate With Suspected Failures. If you suspect
there is damage to this product, have it inspected by qualified
service personnel.

Do Not Operate in Wet/Damp Conditions.



Do Not Operate in Explosive Atmosphere.
Keep the Surface of the Product Clean and Dry.

—Security Terms

Warning: Warning statements identify conditions or practices that

could result in injury or loss of life.

Caution: Caution statements identify conditions or practices that

could result in damage to this product or other property.




Contents

L. NOTE 7-9
I1.Gas chromatography working principle 9-HER! REXFHE.
II1.Gas chromatography(Touch Screen) iR ke X%,
1. EQUIPMENt fRAtUIES ... ..ovireieiiiieieieeeieie ettt sttt ettt saeenne s 11-14
2. Technique Parameters .........c.eeververeerierieeierieetesieeeeeesieeee e B RENFE.
IV.Equipment Structure and main components B! ke %K.
1. Gas flow cONtrol SYStEM ............cccoveveveverereerereeceeeeseeceeeese s B RENFE.
2. COIUMN DOX .ottt iR R XF%.
3. INJECTION POTL ..ttt ettt ettt et ettt e e st esaesteeseesesbeensesseennens 17-18
4. ChromatographiC COIUMM ......c.eeuiriiiieiieiieteeieeee ettt eneas 19
5. Thermal conductivity detector (TCD) .......ccocvvveveriireeiereriiierereeieeereeeee e 20-24
6. Hydrogen flame ionization detector (FID) ........cccovievierinienienieieseeeee e 24-27
7. Electronic Capture Detector (ECD) ....ococvevieiieieieiiiieiereeeeereeeeee et 27-29
8. Flame Photometer Detector(FPD) .......cccuiociiiviiiiiiiiecieeece e 29-31
V. Installation of the instrument 31
1. Operation environmental requirements 31
1.1 Installation environmental FEQUITSIMENTS ...........ceueuricueueiriiirierriceiereeier e 31
1.2 Power supply environmental requirements .............coceevereeeeerrenceuernencenens iR ke %K.
1.3 Gas environmental TEQUITSINENLS .........cc.eerueriieriieietieierte ettt eee st eee st eeesee e sseeneeeneeneeens 33
2.Unpacking of instruments 33
3. Installation of instruments 34
3. 1 Installation Of as SOUICES ...........ccoueurimiiriiiricieee e 34
3. 2 Installation of pressure relief ValVes ...............ccccococoiiviiiieicieecee e, 35
3. 3 Install the external gas CITCUIL .......cueveerierieerierie ettt 36-38
3. 4 Installation of Chromatographic COlUMN .........coceevieviirienirieiecieeeeeen 38-43
3.5 System leak deteCtion .........c.eecueruirieriiriieiereee ettt 43
4. INSTALLATION PREPARATION WORK 44-48
5. Connection between chromatography and computer 48
5.1 TP address SELHINE .. cecvevvieieiieiieieeitee sttt sttt ettt st sttt et enneseeens 49
5.2.Computer IP Address SEtNg ........ccuveeeuiieririeeriieeieeeeeeeeieeerreesereeeaeeesereeseaeesnneas 49-50
5.2.Chromatograph IP Address SEtng ........c.eeeeveerriireicieeerieeerreeeeeesreeesereeesereesereessaeenns 51
5.3 Chromatograph MAC address SEttngs ........ccccververerrierieeienieeierieseeie e 52-55
5.4 Initial setup of the WOrKStation ............c.cccevevevveruererreceierenenennns B! RENFE.
5.4.1 Chromatographic WOTrKSTAtION .......c.eeveitieieriieiene ettt 55
5.4.2 Instrument CONTIGUIALION  .....oc.eeiiieeieiieieii ettt 56-63
5.5. Running the WorkStation ..........coceeierinieniinieieseeeeeeee e 63-65
VI. Malfunctions and Troubleshooting of Instruments 65
1. Startup issue 65




1. 1 No response after startup 65
1. 2 Not online 65

2 Chromatographic Peak iSSUeS.......cccevvererrurrcsvurinssnncssnrcssnrcssnnnessnsscssnsssssssssssss 00

2.1 INO DASEINE ...ttt sttt st ne 66
2.2 No chromatographic PEAK .......cceiiiuieiiriiieieteee ettt ettt sttt sbe e 66
2.3 Retention time is normal, but sensitivity iS TedUCEd  .....coeviriiiiiiiiieieeeeeeee e 66
24 TaIled PEAK ... et 66
2.5 TONGUE PEAK ..ttt et ettt b e bbbt ettt b e bbb eas 66
2.6 Not good separation of chromatographic Peaks..........cecuevieriererierininiiieteteeteee et 67
2T FIAE PEAK ..ottt ee 67
2.8 BaSEliNe MULATION ......c.eouiiiiiieiiiieieiieiteie ettt ettt st sttt st et saene 67
2.9 Irregular baseline fluctuations during constant temperature OpPeration............eeeeeeeereerienverrenerereneenes 67
2.10 Retention time greater than normal, sensitivity lower than normal ...........cccoceiiiininiinieienencnenee 67

2.11 When the peak reaches the maximum value, the signal suddenly drops below the baseline, and the FID

TIAME BOCS OUL.....eiieiieieietet ettt ettt ettt ettt see s bt s bt bt eb e et et et ea b e et e ebeeb e bt ebeeneentensentenaeae 67
2.12 Baseline N0t DACK 10 ZEIO ...t 68
213 IITEGUIAL SPIKES ..ottt 68
2.14 There are certain burrs in the equal interval ... 68
215 ROUNA PAK ..ttt 68
2.16 BASCLINEG MOISE ...vivvieiiieiiiiieie ettt 68-69
217 EXEa PEAKS .ot 69
2.18 Ja@EEA BASCIINE ....vieieiiiiiieir e 69
2.20 No sample and baseline one-way change (FID) ..., 69
2.21 One-way Daseline dIift ........ccooiririiiiieieeee ettt ettt bbb 69
2.22 Irregular baseline changes in heating .........cocceoieiiiiriiiinin et 70
2.23 Periodic baseling fIUCTUALIONS .........coeiriiiiriiiiiiicieeieeceee ettt 70
2.24 Baseline change after temperature programmed ............cccoocevireriiieienienieneeseeeee et 70



I. Note

Description: This information is a special statement by the manufacturer

to the instrument and is of concern.

Be careful:: This information is of great importance.

Warning: This information requires special attention if not following

these regulations may result in personal injury to you (others) or damage

to the instrument.

Danger: This information indicates a high level of risk and should be

vigilant.

High-pressure hazard:

® When the instrument is running, it is strictly forbidden to remove the

instrument

cover.When the instrument is running, the inside of the instrument has
a high voltage that can cause personal injury, and when removing the
instrument cover, some electrical components may be exposed.

® When replacing fuses and disassembling maintenance instruments,

the power

plug should be unplugged first. Switching off the instrument simply
stops the instrument from running and the high voltage is not
completely cut off at this time.

® If the power cord i1s worn out or damaged, it must be replaced

immediately.



High temperature hazard:

® When the instrument is working or after shutting down for a period of
time, the instrument's inlet, detector, column box and rear air outlet
and other components will have a certain high temperature, should
avoid contact with it to prevent burns. If you need to replace
components, be sure to wait for the temperature of the instrument to
drop after or after using protective measures!

® Pay attention to the hot gas discharged when the instrument cools
down, to prevent burns;

® Do not place flammable materials behind the instrument to avoid the
Hot gas from being discharged to ignite flammable materials!

® Gas source pipeline (air pipe ) should avoid the rear air outlet of the
instrument, so as
not to discharge the hot gas to fuse the gas source pipe, causing
greater danger!

Gas hazard:

® For Gas cylinder and gas sources used by the instrument, the relevant
rules for the transport, storage, management and safe use of cylinders
should be followed.

® When using hydrogen as a carrier gas or FID gas, be aware that
hydrogen

may flow into the column box to cause an explosion hazard.



Therefore, before the pipeline is connected, it is necessary to close the
gas source,After the chromatographic column is installed and the
connection between the sample inlet and the detector is
completed,Leak check all connecting pipelines and valves, before the
hydrogen gas source can be opened. To prevent hydrogen from
leaking into the column box and exploding.

® When special sample analysis (e.g. toxic) or the instrument may
discharge
toxic substances, The discharged materials of the instrument shall be
discharged to the outdoor safety place to prevent indoor

contamination or even poisoning.

I1. Gas chromatography working principle

Gas chromatography is a separation and analysis technology of
multicomponent mixture. It mainly uses the differences of boiling point,
polarity and adsorption coefficient of each component in the sample in
the chromatographic column, so that each component can be separated in
the chromatographic column, and qualitative and quantitative analysis of
the separated components.

The gas chromatography takes the gas as the flow phase (carrying gas),
When the sample is fed into the sample inlet and vaporized, it is carried

by carrier gas into the packed column or capillary column, due to the



difference of boiling point, polarity and adsorption coefficient of each
component in the sample, so that each component is separated in the
column Then, according to the physicochemical characteristics of the
components, the detector son-in-line will be detected in order, and finally
through serial or network data transmission to the chromatography
workstation, by the chromatography workstation will be each component
of the gas chromatography record and analysis to obtain the analysis of
each component of the analysis. A brief diagram of how it works is shown

in the figure below:
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Figure 1.1 A brief diagram of how the gas chromatograph works

Because of its characteristics of high separation efficiency, fast analysis

10



speed and low sample consumption, the method has been widely used in
petrochemical, biochemical, medical and health, health and quarantine,
food inspection, environmental protection, food industry, medical and
clinical departments. In these fields, gas chromatography has solved the
problems of quality inspection, scientific research, pollution detection and

production control of industrial intermediates and industrial products.

III. HTYSP-H Gas Chromatography (touch screen)

Figure 1.2 HTYSP-H Gas Chromatography (touch screen)

1. Equipment features

* Adopted the state-of-the-art 10/100M adaptive Ethernet

communication interface, and built-in IP protocol stack, so that the
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instrument can easily through the internal local area network, the Internet
to achieve long-distance data transmission;lt is convenient to set up the
laboratory, simplify the configuration of the laboratory and manage the
analysis data;

% Instrument Internal Design 3 independent connection process, can be
connected to the local processing (laboratory site), unit supervisor (e.g.
quality inspection section chief, production director, etc.), as well as
superior supervisor (e.g. environmental protection bureau, technical
supervision bureau, etc.), can easily make the unit supervisor and
supervisor real-time monitoring of the operation of the instrument and
analysis of data results;

% the instrument is equipped with a network version of the workstation
can support multiple chromatograph work (253),253 data processing and
counter-control, simplified document management, and the maximum
degree of reduction of the user's laboratory investment and operating
costs;

% instruments can be connected to the manufacturer through the Internet
connection, remote diagnostics, remote program updates, etc. (User
license );

% the instrument can be equipped with a 5.7-inch color LCD screen or
color touch screen to meet the needs of different users;

% The system has two sets of operating systems, Chinese and English,
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which can be switched freely;

% temperature control area, electronic flow controller(EFC),electronic
pressure controller (EPC) can be freely named by the user, convenient for
user use (optional);

Y instruments operate in parallel with a multiprocessor to make the
instrument more reliable, to meet complex sample analysis, and to choose
from a variety of high-performance detector options such as FID. TCD.
ECD. FPD and NPD,with up to fourdetectors installed simultaneously.
Can also use the detector appendage method, afterthe purchase of the
instrument is very convenient to choose and install other detectors,

% instrument using a modular structure design, design clear, easy to
replace and upgrade, to protect the effectiveness of investment;

% the new microcomputer temperature control system, high temperature
control accuracy, reliability and anti-jamming performance, with six
completely independent temperature control system, can achieve
sixteen-order program heating, so that the equipment can be competent
for a wider range of sample analysis, ; with column box automatic rear
door system, so that low temperature control accuracy is improved, rise /
cooling faster;

% the instrument with advanced electronic flow controller (EFC)and
electronic pressure controller C(EPC) to achieve digital control, can greatly

improve the reproducibility of qualitative and quantitative results;
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% instrument design timing self-start procedure, can easily complete the
on-line analysis of gas samples (Required with online automatic sample
components);

% the operating system of the full microcomputer control keyboard,
simple and convenient to operate, and design the detector automatic
identification technology, with fault diagnosis and power loss data
protection functions, can automatically remember the set parameters;

% the color spectrum machine has built-in low noise, high-resolution
24-bit AD circuit, and has the ability to store baselines and baseline
deductions.

* It is suitable for WinXP, WIN2000, windows7 and other operating
systems. The sampling data is read in by CDF file conforming to a / a
(American Analytical Society) standard, so it can be connected with
chromatogram workstation such as Agilent and waters.

% With full independent intellectual property rights, Modbus / TCP
standard interface, it can be easily connected with DCS.

% The instrument can be connected with the automatic injector produced
by many manufacturers at home and abroad, such as aoc-20i of Shimadzu,
HT series high efficiency gas-phase liquid automatic injector of Italy

HTA company, etc;
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2. Technique parameters

Network anti-control system

Internal CAN's way, with interface board design, It
can be converted to network port output at will

Signal output bits

24-bit

Communication interface

Network interface output(class 6 network cable
connections)

Circuit design

ARM embedded design for easy wireless control,
remote control and mobile app control

Temperature control system

Six-way independent temperature control

Temperature control

Room temperature - 450 °C, liquid nitrogen
refrigeration: - 80 °C - 450 °C

Column box temperature

control accuracy

+0.02°C

Program heating up

21 Stage 21 level, 0.1 °C / stage

Show module

Large-screen LCD

Display accuracy

0.01 °C

Lift rate of column and box

0~80 °C / min (adjustment increment 0.1 °C / min)
up to 120 °C / min

Temperature reprogrammed
repeatability

<1%

TCD detector sensitivity

S value > 10000mv.ml/mg (benzene) )up to 12000
mv.ml/mg (benzene)

Baseline noise <10uv
Baseline Drift <50uv/30min
Detecti limit f FID

ctection — ftmit o <5 x 10'%2g/s(cetane)
detector
Baseline noise <2x 10A
Baseline Drift < 1x10-13A/30min (After the instrument stabilizes for 2 hours)
Detection limit of ECD <1.0 x 10g/s (1-666)
detector
Baseline noise <40uv
Baseline Drift < 100uv/30min
Detection limit of FPD

<14x1012 <5X10-11

detector <1.4x 10" g/s(p), <5X10-11g/s(S)
Baseline noise <20uv
Baseline Drift <50uv/30min

Extended

<6 external events can be added

Automation engineering

Can be increased: automatic ignition function,
automatic sampler connection, four-way flow
pressure display function, optional counter-control
workstation to achieve counter-control
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IV. Instrument structure and main components

1. Gas flow control system

The gas path control system of the instrument is set in the left frame unit
of the whole machine, including the carrier gas path, hydrogen flow path
and air flow path. See the flow chart of the whole machine for details

(this 1s the basic configuration gas path chart).
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Figure 1.3 HTYSP-H Gas Chromatograph's gas flow chart

2. Column box

The column box of the gas chromatograph has the characteristics of large
volume, fast heating, fast cooling and uniform temperature field.

The inner dimension of the column box 1s 280 X 185X 300 (mm) wide X

185 X 300 (mm), the heating power of the column box is 1500W, the
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column box air bath is agitated with a large blade fan, the exhaust air
volume is large, the left side of the column chamber heater and the fan
blade is designed with two air ducts, the opening or closing angle of the
hot and cold air ducts is synchronously controlled by a stepping motor,
and under the control of a microcomputer system, the high-precision
temperature control and automatic high are effectively carried out Fast
cooling, and can achieve 5 ‘C above room temperature near room
temperature control. The high-frequency ceramic with high insulation and
high strength is applied in the column box heater, which is resistant to
high temperature and high pressure, safe and reliable. The column box
has the function of over temperature protection through microcomputer
control. Low noise motor for mixing air in column chamber.

3 Injection port

The injection port of gas chromatograph is installed at the front left side
of the top of the column box, which is divided into filling column
injection port and capillary injection port. Filling column injection port
(its structure 1s shown in Fig. 1.7), capillary injection port (its structure is
shown in Fig. 1.8).

Various sample ports are set and controlled by the microcomputer
controller. The upper most part of the sample port is a thermal cap, the
lower part of which is embedded with a silicone rubber feed pad.The

output port of the steady flow valve in the gas path control system is
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connected with the carrier gas inlet of the injection port.

1 cooling cap

2 sampling pad

3 needle guide

4 vaporizing tube

5 platinum resistance

6 heating tube

Fig. 1.4 sample inlet structure of HTYSP-H Oil Dissolved Gas Analyzer
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Fig. 1.5 structure diagram of capillary sample inlet(diffluence and non diffluence) (including

diaphragm cleaning)




Be careful::

1.The instrument can be equipped with multiple injection ports and multiple
chromatographic columns at the same time;

2.The injection port of the filling column can directly install the filling column
with the outer diameter of @ 5mm, and the filling column with the outer
diameter of @ 3 and ® 4mm can also be installed through the installation of
different liner pipes. If necessary, the large-diameter capillary column can also be
installed;

3. The capillary injection port (diffluence and non diffluence) is used to realize

the diffluence / non diffluence injection of the capillary column.

4. Chromatographic column

Chromatographic column is the core part of chromatographic
analysis, which is used to separate various components in the analyzed
sample.There are two types of chromatographic columns: packed column
and capillary column.The material of packed column is usually stainless
steel and glass. When analyzing the special corrosive components,
polytetrafluoroethylene tube can be used.

The inner diameter of the packed column is generally between @ 2
and @ 4, the column efficiency of inner diameter @ 2 is higher, and
the column capacity of inner diameter @ 4 is larger. The outer diameter
of the column is generally @ 3 and @ 5. The instrument is equipped
with various column joints. The outer diameter of ® 3 and @ 5
column pipes can be installed and used

There are two kinds of capillary materials: glass and elastic quartz
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capillary. Stainless steel capillary is also used in special applications. At
present, elastic quartz capillary is widely used. The inner diameter of
capillary column is generally divided into @ 0.1-0.15, ® 0.22-0.25,
® 0.32-0.35 and @ 0.53-0.6, among which the inner diameter of @
0.25 and @ 0.32 are called standard capillary column, the inner
diameter of @® 0.53 is called large caliber capillary column, and the
inner diameter of @ 0.1 1s called extra small caliber capillary column.

The stationary phase in the chromatographic column is selected and
prepared by the user according to the samples he needs to analyze, and
the special chromatographic column can also be ordered from the
manufacturer. The instrument can be equipped with chromatographic
column for sample analysis according to the user's requirements.

The parameters to determine the packed column include: inner
diameter, length, type of fixed liquid and support, mesh hole number,
ratio of fixed liquid and support; the parameters to determine the capillary
column include: inner diameter, length, fixed liquid and liquid film

thickness.

5. Thermal conductivity detector (TCD)
Basic principle: Thermal conductivity detector is a kind of universal
detector which is widely used in gas chromatograph at present. It has

response to organic and inorganic samples and does not damage the
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samples. It can be used for constant and micro analysis.

Thermal conductivity detector is a kind of detection device
composed of thermal resistance sensor, which is based on the principle of
gas heat conduction and thermal resistance effect. The thermal resistance
of the detector is made of rhenium tungsten wire. It is installed in the gas
chamber of the metal (stainless steel or brass) heat conduction pool body
and connected to a typical Wheatstone bridge circuit on the circuit.

When the composition and flow of the carrier gas flowing through the
gas chamber of the thermal conductivity pool are stable, the temperature
of the thermal conductivity pool body is constant, and the current flowing
through the tungsten rhenium wire thermal resistance is constant, the heat
energy generated on the thermal resistance is balanced with the heat
energy lost through the factors such as the heat

conduction of the carrier gas to the pool body,

Recorder or

and the bridge circuit composed of the tungsten data
Constant ,P ’P processor
1 1 1 Q1 current e ¥
rhenium wire thermal resistance is in a balanced ; o
source
¢7

state. When the components of the measured gas
are brought into the gas chamber by the carrier
Figure 1.5 TCD principle
gas, a series of changes take place: changes in the
composition of the gas in the gas chamber changes in the thermal

conductivity of the mixed gas changes in the

temperature of the thermal resistance changes in the value of the thermal
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resistance changes in the balance of the bridge 1s destroyed, and the
corresponding electrical signal is output. This signal has a certain linear
function with the concentration of the measured gas, and is recorded by
the secondary signal recording instrument This is the working principle of
thermal conductivity detection for gas analysis.

There are many factors that affect the sensitivity of the thermal
conductivity detector, among which the resistance value of the thermal
conductivity element, the aperture of the gas chamber of the pool, the
measuring circuit of the thermal conductivity pool and other parameters
are all designed by the manufacturer, and the factors directly related to
the user's operation and use are: A. bridge current, bridge current, high
sensitivity, but limited by the stability, the specific setting depends on the
type of carrier gas used and the thermal conductivity pool The working
temperature shall refer to the curve given by the thermal conductivity
pool.

When the sensitivity of the analysis is satisfied, the bridge current is
smaller, which can increase the stability and prolong the life of the

thermal conductivity cell.
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Figure 1. 6 Hot Guide Pool Bridge Flow Given Curve

When H2 is used as carrier gas, the bridge current is generally
80-160ma, and when AR is used as carrier gas, the bridge current is
generally 70-80ma. b. The higher the temperature is, the lower the
sensitivity is, and the lower the temperature is, the lower the working
temperature will be limited by the boiling point and temperature control
of the sample. c. Carrier gas purity, carrier gas purity, can improve the
detection sensitivity. d. The smaller the carrier gas flow is, the higher the
sensitivity is. This influence factor is not obvious when H2 and he are
used as carrier gas, but obvious when AR and N2 are used as carrier gas.
For example, when the AR carrier gas flow rate is 7-8ml / min, the
detection sensitivity is doubled compared with that when the AR carrier
gas flow rate 1s 30ml / min.

The thermal conductivity cell of the instrument is equipped with four
selected thermal conductivity elements after careful measurement.

Element 1 (R1) and element 3 (R3) are in the same gas path, and element
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2 (R2) and element 4 (R4) are in another gas path. During operation, two
channels of carrier gas must be connected at the same time, and the other
channel is used as a reference when one channel is used for sample
injection measurement.

Warning: Since the TCD is a two-way gas structure, when using the
TCD detector, its second gas must simultaneously carry gas (Do not
use air or oxygen), otherwise it will cause the loss of thermal guide
elements (high sensitivity, rhenium tungsten filament resistance changes
cause the TCD gas circuit to lose balance and damage (normal deviation
will not be greater than 0.3 Q), the best way to detect TCD outlet whether

have a load edgy air (not oxygen or air)

6. Hydrogen flame ionization detector (FID)

Basic principle: Hydrogen flame ionization detector (FID), or
hydrogen flame detector, uses the combustion of hydrogen and O2 in the
air to generate a flame as the energy source. When organic matter enters
the flame, it is excited to generate ions under the high energy effect of the
flame. In the upper and lower part of the flame, there is a pair of
electrodes (the upper part is the collector, the lower part is the polarizing
electrode). When a certain voltage (200-300v) is applied between the two
electrodes, the ions generated by the organic matter excited in the
hydrogen flame will move directionally under the action of the DC

electric field between the electrodes, forming a weak electric current, and
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then the voltage signal will be taken out through the high resistance
(107-1010), amplified and sent to the secondary signal The recording
instrument was recorded. Because of its high sensitivity, small dead
volume, fast response and wide linear range, FID can be most effectively
combined with capillary column and become the most effective and

widely used detector for organic trace analysis.

amplifier |
. —_— — [Lg
Collector High ==t
resistz{lce paul =
' Polarization ' =
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Polarizing’| i \ ~ Recording
pole injector L Base current instrument
4 L‘ compensation
-
Components

Figure 1. 7 Hydrogen flame ionization detector FID

The detector adopts a cylindrical collector, quartz and a metal nozzle. The
polarizing electrode is a copper fork. The polarizing electrode collides
with the nozzle. The ion chamber is a fully sealed structure. The
polarization voltage of FID is + 230V. The double detector is located in
an aluminum heating block. The heating block is thermostatically
controlled by internal heating heater and platinum resistance. The
hydrogen flame ignition of FID uses the electronic ignition gun to ignite

at the outlet. Because of the fully sealed structure, the outlet ignition is
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very easy. During ignition, the flow of H2 is adjusted to about 7, and after
ignition, the flow of H2 is adjusted to about 4.

There are many factors that affect the sensitivity of FID detection,
among which the size of nozzle inner diameter, the distance between
poles, the input high resistance of amplifier and the internal attenuation
ratio are all design parameters finalized by the manufacturer, while the
operation parameters that users must encounter in use: gas flow has a
significant impact on the sensitivity of FID detection, and generally, when
the air flow is greater than 300ml / min, there is no impact on the
sensitivity, so the The flow rate of normal air can be set at about 7, the
flow rate ratio of nitrogen to hydrogen has the best value, generally, the
flow rate of nitrogen / hydrogenis (1.37-1.5) :1, the flow rate of carrier
gas N2 is about 30-40ml / min, the flow rate of hydrogen H2 is about
20-30ml / min (the flow rate of hydrogen can be set at about 4), and the
flow rate of hydrogen H2 will increase the noise. The purity of the gas
and the aging of the chromatographic column will affect the base flow
and noise, so it must be Be careful.

Warning:

1. Do not open the hydrogen valve when the column is not attached
to the column box, so as not to enter the column box. When the
instrument is off, it should turn off the hydrogen, cool down, and

then turn off the carrier gas;
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2. FID is a high lysing detector that must be purified with high
purity carrier gas, hydrogen and air;

3. In order to prevent the detector from being polluted, the column
shall not be connected with the detector when the column is aged,
and the detector shall be sealed with nuts;

4. Before power on, check whether the circuit connection is correct,
whether the gas circuit connection is complete, and whether the gas
type meets the requirements.

Warning: When the instrument is operating, the polarization voltage

is 220~250V high voltage, please prevent electric shock!

7. Electronic Capture Detector (ECD)

Electronic capture detector (ECD). The electron capture detector is
also an ionization detector. It is a selective and highly sensitive detector.
It only has signals for substances with electronegativity, such as
substances containing halogen, sulfur, phosphorus and nitrogen. The
stronger the electronegativity is, the greater the electronic absorption
coefficient is, the higher the sensitivity of the detector is, while for
substances with electronegativity (no electronegativity), such as alkanes,
etc No signal.

The radiation ( B line) produced by the sealed radioactive source

(63Ni1) in the ECD cell ionizes the inert gas (N2). The pulse voltage is
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applied to the electrode of the cell to capture the electron and generate
current. Strong electronegative molecules with strong ability of absorbing
electrons enter into it, absorbing electrons and forming negative ions.
Because the molecules with negative charge move slower than the free
electrons, the time to reach the positive electrode is longer, and the
probability of reconnection with the positive ions is also increased, the
electron density in the detector is reduced, and the number of electrons
captured by a pulse is reduced. In order to keep the current constant in
each unit time, the number of pulses is proportional to the density of
strong electronegative molecules. The schematic diagram of ECD device

1s as follows:

IR _Data
‘ processor
S
ECD detection "y i'E” V—>T—

pool . H 5
+15V | B

carrier Pulse shaper
gas

Figure 1. 8 ECD installation sketch

Through the amplifier e, the average pulse current formed by the set
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current IR and ECD detection cell is compared, and the voltage when the
two are equal is sent to the voltage frequency converter (VFC) in the
lower section. The VFC pulse is adjusted to the appropriate pulse
amplitude and pulse height and then sent to the ECD detection pool to

form the control circuit.

8. Flame Photometric Detector (FPD)

Flame photometric detector (FPD) is a kind of detector with high
selectivity and high sensitivity for compounds containing phosphorus and
sulfur. In hydrogen rich flame combustion, phosphorus containing
organic compounds mainly emit 526nm light in the form of HPO
fragments, while sulfur compounds emit 394nm characteristic light in the
form of S2 molecules. Photomultiplier converts optical signal into
electrical signal, which is amplified and recorded by micro current. The
sensitivity of the detector can reach tens to hundreds of Coulomb / g, and
the minimum detection amount can reach 10-11g. At the same time, the
ratio of the response value of the detector to the response value of organic
phosphorus and organic sulfur to the response value of hydrocarbon can
reach 104, so it can eliminate the interference of a large number of
solvent peaks and hydrocarbons, which is very conducive to the analysis
of trace phosphorus and sulfur, and is the main tool for the detection of

organic phosphorus pesticides and sulfur-containing pollutants.
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As shown in Figure 1.9, FPD is mainly composed of two parts:
flame emission, light and electrical signal system.

The flame light-emitting part is composed of burner and
light-emitting chamber, and each gas flow path and nozzle constitute
burner, also known as combustion head. The universal nozzle consists of
an inner hole and an annular outer hole. The effluent of gas
chromatography column mixed with air enters the central hole, and
excess hydrogen flows out of the circular hole. This results in a large
diffusion hydrogen rich flame, the decomposition of hydrocarbons, sulfur
and phosphorus compounds in the flame, and the generation of complex
chemical reactions, giving off characteristic light. Sulfur and phosphorus
glow in the upper diffusion hydrogen rich flame, and hydrocarbons
mainly glow in the oxygen rich flame at the bottom of the flame.
Therefore, adding an opaque hood at the bottom of the flame to block the
hydrocarbon light can improve the selectivity of FPD. In order to reduce
the volume of the luminescent chamber, a glass or quartz tube can be
installed above the nozzle to reduce the response time constant of the

detector.
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Figure 1.9 FPD System Schema

On the right is the light and electric signal part. In order to avoid the
large amount of water vapor, combustion products and the impact of high
temperature on the light and electric system, quartz window and heat sink
are used to separate the light-emitting chamber and the photoelectric
system. Because FPD does not change all light into electrical signal, but

uses filter to select sulfur and phosphorus characteristic light.

V. INSTALLATION OF THE INSTRUMENT
1. Operation environmental requirements
1.1 Operation environmental requirements
The gas chromatograph should be used in the range of 5-35 C and

0-85% of temperature and relative humidity respectively. But it is better
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to use it in a comfortable environment (suitable constant temperature and
humidity conditions). In this way, the best performance and the longest
service life of the instrument can be achieved.

If the instrument is exposed to corrosive substances (whether gas,
liquid or solid), it will endanger the gas chromatograph materials and
components, which should be avoided.

The test bench for installing the gas chromatograph must be stable.
The vibration of the test-bed will affect the stability of the instrument. In
order to discharge the hot air from the column furnace, a space of at least
30cm should be left behind the instrument (and inflammables should not
be placed at the back!) , and 30-40cm channel for installation and
maintenance of chromatograph. If you need 10 / 100M Ethernet, you can
use hub or switch to build Ethernet.

1.2 Power supply environment requirements

The power supply of the gas chromatograph is 220V £ 10% (50Hz
=+ 0.5Hz), and the power it can provide is not less than 2500W. In order
to protect personal safety, the panel and shell of gas chromatograph are
grounded with three core power cord according to the requirements of
International Electrotechnical Association.
Be careful:: In order to reduce the electrical noise of the instrument, it
must be grounded well.

Warning: It is strictly forbidden to replace the ground wire with water
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pipes, gas pipes, zero wires, etc.

1.3 Gas environment requirements

In order to give full play to the best performance of gas chromatograph,
the gas used must reach the corresponding purity level. We recommend

the following purity values.

Detector Gas and action required Gas Name Purity
Carrier gas and tail blow N2 or He No less than 99.999%
FID. FPD Gas H2 No less than 99.99%
Gas-assisted Air Cleanandasy and dry as possible
TCD Air-carrying H2 or He Not less than 99.999%
) ) Not less than
ECD Carrier gas and tail blow N2 )
99.999%( deoxygenation )

We suggest installing a purifier on the gas path! After using the gas
purifier for a period of time, the molecular sieve and silica gel in the gas

purifier should be activated.

2. Unpacking of instruments

After the arrival of the instrument, please check the quality of the outer
package of the instrument in time. If there is any damage, please contact
the manufacturer or the seller immediately. After unpacking, please check
the supporting parts against the delivery list. If the supporting parts are
inconsistent or the appearance of the instrument is damaged, please
contact the manufacturer or the seller immediately, so that you can avoid
unnecessary economic loss or delay your work.

After checking, please open the door of the column box of the instrument,
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check whether the fan wheel of the motor operates flexibly and whether
the fixed screw is loose; if it is loose, it should be removed in time.
At the same time, please check whether there is short circuit in the power

plug. If there is short circuit, do not connect the instrument to the mains!

3. Installation of instruments

After checking correctly, carefully place the instrument in a suitable
position on the workbench. The workbench must be secure. Do not stack
flammable materials behind the instrument and leave room for

maintenance.

3.1 Installation of gas sources
Preparation before installation: please refer to 2.1.3 before using
the gas chromatograph, and equip the air source according to the type of
detector you want to use.
Installation: please install the air source in a safe place.
If the cylinder gas source is used, the cylinder shall be fixed to

prevent accidents caused by overturning. No matter what kind

“SPressure
regulating rod

of gas source (such as gas generator, cylinder gas source, air

compressor, etc.) is selected, it is necessary to carefully check
whether the quality of the gas produced meets the gas source

requirements of the gas chromatograph. In order to avoid affecting the
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analysis results or causing pollution or even damage to the

chromatograph!

3.2 Installation of pressure relief valves

If the cylinder type air source is used, the installation steps of the
pressure reducing valve (double header: low pressure on the left and high
pressure on the right) are as follows:

1. Screw out two oxygen pressure reducing valves and one hydrogen
pressure reducing valve respectively, connect the outlet connector of the
pressure reducing valve, as shown in the right figure (pagoda structure at
the lower left corner), and loosen (anticlockwise) the low-pressure output
regulating rod (do not tighten);

2. Install the pressure relief valve on the cylinder, tighten the nut (Be
careful: that the hydrogen valve is the reverse screw port), open the
cylinder pressure relief valve, and the pressure gauge pointer of the
pressure relief valve rises;

3. After the cylinder pressure reducing valve is closed, the pressure
gauge pointer of the pressure reducing valve shall not drop, otherwise
there will be air leakage, which shall be eliminated before continuing to
use.

Be careful:: if the gas generator is used, please operate

according to the corresponding generator instructions
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3.3 Installation of external gas circuit

P

Figure 2.1 Outer Gas Road Connection Diagram

The gas pipeline of the gas chromatograph is mainly © 3 x 0.5
polyethylene pipe or @ 3 x 0.5 copper pipe or stainless steel pipe (self
provided). Cut the gas transmission pipe into six sections according to the
required length (use the corresponding cutting tools for copper and
stainless steel pipes, pay attention to cutting), and connect the air source

- Purifier - chromatograph as shown in Figure 2.1.

The joint of polyethylene pipe or stainless steel pipe shall be connected as

shown in Fig.2.2.

Figure 2.2 Map of the connection of the polyethylene pipe gas road

Be careful::1. Cut the polyethylene pipe of proper length, and inserta @

2 0.5 stainless steel liner at both ends.
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2. Put M8 X 1, The sealing nut, phosphor copper ring and three O-rings
are installed into one end of the polyethylene pipe.

3. Screw the M8 X 1 sealing nut on the cylinder joint (M8 X 1) and tighten
it to ensure good sealing.

4. Install the M8 X 1 sealing nut, phosphor copper ring and two O-rings
into the other end of the polyethylene pipe.

5. Screw the M8 X 1 sealing nut on the corresponding joint (M8 X 1) of
the purifier and tighten it to ensure good sealing.

The rest of the external air connections are the same as above.

The gas chromatograph can also use @ 3 X (.5 outer diameter stainless
steel or copper tube as the connecting tube of the outer gas path.

The connection method is shown in Figure 2.3:

—— &

Figure 2.3 Diagram of the metal pipe gas road connection

Be careful::

1.Shunt outlet and part of detector outlet shall be connected to outdoor
through additional pipeline to avoid indoor air pollution;

2.In actual operation, pay attention to frequent leak detection! Once there

is a leakage somewhere, the normal operation of the instrument will be
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affected, and the accident (such as hydrogen leakage may cause explosion)
will be caused!

3.The carrier gas input to the chromatograph must be in the range of
0.343-0.392mpa (equivalent to 3.5kg/cm2-4kg / cm2); EPC is 0.45MPa
4.The air input to the chromatograph must be in the range of
0.294kpa-0.392mpa (equivalent to 3kg / cm2-4kg / cm2); EPC is
0.45MPa

5.The hydrogen input to the chromatograph must be in the range of
0.196kpa-0.392mpa (equivalent to 2kg / cm2-4kg / cm2); EPC is
0.45MPa

6.If hydrogen is used as carrier gas, the carrier gas pressure shall be
0.343mpa (equivalent to 3.5kg/cm?2).

Note: the carrier gas pressure input to the chromatograph generally
refers to the partial pressure of the cylinder pressure reducing valve or

the pressure of the gas generator

3.4 Installation of Chromatographic column
(1) Installation of filling column

Preparation before installation: please confirm the installation
direction of chromatographic column according to the mark on the
chromatographic column, please pay attention!
Metal installation method

1. Place nuts and sealing washers (graphite pad or Teflon pad) on the
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"sample inlet" end in turn, then tighten the nuts on the column and insert
them into the gasification chamber.

The outer diameter of the column is 3mm, which is tightened by hand for
another 1 / 4 turn; the outer diameter of the column is 6mm, which is
tightened by hand for another 3 / 4 turn.

2. Prepare two 12mm wrenches: respectively screw the nuts on the filling
column, and "lower fixing nuts" at the injection port to prevent following
rotation.

6mm glass column method (please confirm the installation position
and spacing before purchase)

1. Since 6mm glass column is rigid, both ends of sample inlet and
detector must be installed at the same time

2. The glass column can be sealed with graphite seal or O-ring: the
former is suitable for most purposes, and the latter is only suitable for low
temperature operation.

3. Determination of installation position: enough space must be reserved
at the end of the sample inlet to avoid the inserted needle contacting the
inner wall of the column or the column packing (at least 50-55mm).

At the end of the detector, at least 40mm space shall be reserved to
prevent the lower end of the nozzle from contacting the inner wall of the

column or the column packing. As shown below:
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Sample  injection 'y
A v Detection end,

end, leaving 55mm

leaving 40mm

Figure 6.1 Schematic diagram of space between two ends of filled column
Be careful: If the nuts on the column are tightened too tightly, the column will be
damaged !

(2) Installation of capillary columns

Preparation before installation: please confirm the installation
direction of chromatographic column according to the mark on the
chromatographic column, please pay attention!
Generally speaking, there are three types of open capillary columns:
fused silicon, glass and metal. Prepare for installation. The injection port
and detector end are installed in different ways.
Be careful: When cutting and installing glass or fused silica capillary
column, sufficient safety protection shall be provided to prevent flying
glass slag from injuring eyes and skin.
Detailed installation process of capillary column
(1) Connection with injection port end
The injection port has filling column injection port (530 p series capillary
column), split / non split capillary column injection port and split
capillary column injection port. The installation method is the same.

(1 Install nuts and sealing washers on chromatographic column.
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The capillary column is preferably sealed with graphite gasket,
which is suitable for a wide temperature range. There are two
specifications of graphite washers that can be used, depending on the
outer diameter of chromatographic column: 1.0mm for glass capillary
column or 530 p series capillary column, 0.5mm for fused silica capillary
column with inner diameter of 0.20 and 0.32mm.

(2) The chromatographic column is ready to be sealed, so that
the sealing ring is bonded on the chromatographic column, so as to
facilitate the back distance positioning

(3) Remove the chromatographic column, use a ceramic cutter to
remove the 2-3cm chromatographic column head,

(4) For distance positioning, the column extends about 13mm
from the top of the sealing ring. The cross section is generally

0.5-1.5mm higher than the diverter

TFT,

A I Capillary
/ L nut

0.571.5

graphite

[/ w~‘ i Capillaries
pad

Capillaries \i‘fTrr;‘s
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Capillaries

graphite

pad

‘ Capillary
nut

24. 5-26mm

Capillaries

(2) Connection with detector end
Before installation, confirm that the capillary nozzle in the detector is
installed.

(1) Same as "injection port end installation (D"

(2) Same as "injection port end installation @"

(3) Same as "injection port end installation ®"

(4) Tighten the nut by hand at the place where the
chromatographic column is about 1 mm away from the nozzle mouth,
and then use a suitable wrench to screw 1 turn.

(3) Leak detection

After the chromatographic column is installed, leak detection is required
to confirm whether the connection of chromatographic column is sealed.
Leakage test shall be conducted for the installation of column nuts at
room temperature and column box temperature, and for the sample inlet

and detector at operating temperature. If necessary, tighten the fixing
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parts again, only to ensure no leakage.
Be careful: The liquid used for leak detection often leaves some
contaminated residues: after each leak detection, it should be cleaned

with methanol and allowed to cool dry.

Place the capillary column on the "column holder" and select a suitable
suspension position of the holder so that the column is in the center of the
column box. The two ends of the chromatographic column extend from
the bottom of the fixed frame. There should not be too much bending
towards the injector interface and the detector interface. Do not let any
part of the chromatographic column touch the inner wall of the column
box. When the graphite gasket passes through the column, it may
contaminate the column. Pay attention to cutting the column end.

3.5 System leak detection

After the installation of the external air circuit is completed, leakage
detection shall be carried out to avoid accidents. Leakage detection shall
be carried out as follows:

(1) Close all carrier gas flow stabilizing valves, hydrogen and air needle
valves on the main engine;

(2) Release the low-pressure regulating rod of the cylinder, open the
high-pressure valve of the cylinder, and then slowly adjust the

low-pressure regulating rod to make the low-pressure gauge indicate 3 kg

43



/ cm2;

(3) Close the cylinder high pressure valve. At this time, the indication of
the low pressure gauge on the pressure reducing valve should not drop.
Otherwise, there is air leakage in the external air circuit, which should be

carefully checked and eliminated.

4. INSTALLATION PREPARATION WORK
4.1 Open the nitrogen cylinder total pressure valve to see if the total

pressure gauge and the pressure of the divider gauge are normal

1.Total pressure valve 2. Total pressure gauge 3. Partial pressure gauge 0.4MPA
Cylinder with pressure relief valve

4.2 Power on the hydrogen generator and after the pressure is stable, it is
around 0.3-0.4MPa. (Figure 2)
Switch on the air generator and the pressure is stable at around

0.3-0.4MPa. (Figure 3)
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Figure 2 hydrogen generator Figure 3 air generator

4.3 Install the outlet of carrier gas (blue), hydrogen (Orange), air
(transparent) copper pipe to the corresponding gas inlet of the

chromatograph (Fig. 4) (Note: open the valve switch to control each gas

(Fig. 5))
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Figure 4 Figure 5(1 for carrier gas control switch ; 2 hydrogen control switch ; 3 air
control switch) Where arrow thickness represents switch direction

4.4 The network cable connects the "chromatographic instrument network
port" with the "computer local network port or local network port".
(Figure 6)

4.5 Remove the open nut and the graphite sample probe of the strip steel
sleeve, and connect the corresponding chromatographic column. The
column head at one end of the capillary column sample inlet is 13mm
away from the top of the graphite pad, and 79mm away from the detector.
Tighten the open nut.

4.6 Connect the power cord used by the chromatograph. Turn on the

power switch (red arrow indicates switch power supply) (Figure 6)
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Figure 6

4.7 Column front pressure and adjustment knob

Check the front column pressure before starting the machine. If there is
no front column pressure, it is not allowed to start the machine. The front
column pressure is often observed, and if it is found that the fount column
pressure decreases or is zero (mainly due to forgetting to open the
injection pad and carrier gas), the split ratio is the ratio of gas generated
by gasification after the sample enters the injection port, entering the
chromatographic column, and exiting the injection port.

If there are four pressure gauges, they correspond to: FID1 (FPD1), FID2
(FPD2), TCD (ECD), and TCD reference (see Figure 7), corresponding to
the positions of hydrogen 1, 2 air 1, 2, tail blowing 1, 2, diversion outlet,

diaphragm blowing outlet, and reference outlet. (See Figures 8 and 9)

47



Figure 8 (Figures 1, 2, and 3 respectively show the carrier gas needle valve, hydrogen
needle valve and air needle valve, 4 is a back pressure valve used to regulate the
pressure in front of the column, 5 is a needle valve used to regulate the flow rate of

the diaphragm)

5. Connection between Chromatography and computer
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5.1 IP address setting

When the system is built (refers to the above operation),you can
power on and set the network parameters. The setting of network
parameters (including computers and network chromatographs) is an
important parameter setting in this system. If set up incorrectly, some of
the system functionality can not be implemented or even the system
cannot run. Therefore, before setting the IP address of the system, it is
important to plan the allocation of IP addresses, do not make the IP
address of this network conflict with the IP of other computers or devices.
When using a router and using the router's "DHCP" function, the system's
computer and network chromatographshould should avoid using the
"DHCP" ‘s IP segment as far as possible to prevent other computers or
devices from being assigned to the IP address set by the system.

The communication connection between the computer and the
instrument (such as "'local connection') can be set to have the same IP
address as the "HMI'" IP address in the same network segment. Please
refer to the label on the back of the instrument for the IP address and

MAC.

5.1.1 Computer IP address settings:
a. You can refer to the following methods: on the desktop of the
operating system, right-click network neighborhood or network, and

select"Properties" click; select "local connection" right click, select
p g
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"properties" click; click "Internet Protocol (TCP / IP)" and then click
"properties" or double click "Internet Protocol (TCP / IP)", the

following interface will be displayed:
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b. Double click TCP / IP4 to enter the following interface, and set the
address according to the contents. (the IP of the chromatograph is set

by default, please do not modify it easily)




5.1.2 Chromatograph IP Address Setting (the factory default value
shall prevail, and it is not recommended to change the setting except for
special circumstances)

In any case, you can set and modify the IP address of the chromatograph
on the front panel of the chromatograph. In the case of online
communication, you can set and modify the IP address of the
chromatograph through the chromatograph workstation. Set and modify
the IP address of the chromatograph on the front panel of the
chromatograph:

a. Click "start" - "Settings" - "network and dial up connection" in the
lower left corner of the front panel of the instrument (as shown in the
figure below)

b. Double click to open "dmisal", click "spell" - "Pinyin input (big
keyboard) in the lower right corner to call up the virtual keyboard

c. Enter the target value, click "OK" to save (otherwise the modification
will not be effective), and then click "spell" - "hide input panel" to close
the virtual keyboard. Finally, right-click the bottom of the panel to close
the redundant window (two programs of "product" type must be reserved,

please restart the instrument in case of unexpected shutdown)
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5.1.3 Chromatograph MAC address settings

MAC Address Set

a.Double click the desktop workstation icon Ho open the

chromatographic
(For the first time using, due to not being online and not binding
MAC, it is necessary to
Click 'offline' to enter the software workstation.)
b.The MAC value set in the "communication setting" in the
chromatographic workstation (do not confuse with the MAC address
of the computer itself) is the same as the MAC address of the
instrument (HMI) (each instrument has a unique MAC address)

c. Click communication settings
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[ Auto-Run [7] Single ] Batch start/end (nin) 0.00 f 0.00
Valved off
IP Config start/end (nin) 0.00 / 0.00
I IF I IP
2.51 oo
» 192. 168, 10.230 I 192. 166, 10.217 etpstate
e L Forward sanple WA
— o 192, 168, 10.1 i 182, 168.10.1 Bachward sanple Wk
Wask:  255.255.255.0 Mask: 255,255, 255.0 TR
0.76 ;
I FID1 8.524 mV
o.00 550 L= T Teignition
¥=10.10, 379, 00 Senzitivity high
s |
Compound ppm
Signal: 9 o Tine: 43 =
‘ Signal () I [ Tine (nin) ] Components SET

Run Time:0d0h42m15s

Now Method Name:nmhe.ini Single Run | Status : Device Online

f. Software tip "MAC binding modified successfully", click

"OK" ”and close the "Communication Settings
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4] Communication

&

=
Communication
Current MAC: Fg:02:78:60:06:5A
MAC Config: Fd - 02 - T8 - B0 - 08 - BA
) |
=7 e
PC Config
D Auto—FRun |:| Batch
MACHEEIZRALT !
IF Config
HMI TF
IF: 192, 165 ﬁ 1&g, 10, 217
[N 192, 165 [—J LE3. 10,1
Mask: 255, 255.299.0 T =T, 255, 255. 0
0] 0]:8

g. After the setup is complete, restart the chromatography workstation.
At this point, the chromatograph and the computer can communicate

normally (we call it "online").

User System  Seting Views Debug Help
~ Chromatogram + | _GC Display Window
Ttens State Displey
13.33 Time display (nin)
z00m | Funning/Total not running
Trans || Running error  Abnermal tem...
latio
1081 o i Temp Display c)
2 Colunn bex 33.20 / 120
] FIDL 33.95 / 200
B [ty 33.29 7 120
5 8.28 Event display
H Valvel off
s start/end (nin) 0.00 / 0.00
= Valve? off
start/end (nin) 0.00 / 0.00
548 Valved off
start/end (nin) 0.00 / 0.00
Valved off
start/end (nin) 0.00 / 0.00
i Inlet state
T —ii
—— e o Forward senpl. LTS
= Backward sanple WA
- , } , } ll;llznllzclnr state —_
0.00 0.20 0.40 0.60 0.80 1.00 i e
Iemition state Uni gnition
#=0. 67, y=0. 96 timelin Sensitivity high
SET
Compound ppm
Signal: 13 H o Time: 1
Signal (W) I I Time fnin} l ICnmpn!\a!\ls SET
Run Time:0d1h34m26s | Now Method Namemnmhcini Single Run| Stat

5.4 Initial setup of the workstation
5.4.1 Chromatographic workstation

After the first online, you can set up the next step through the
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chromatographic workstation

5.4.2 Instrument configuration (The factory settings have been
completed. If you have to modify the recommended configuration,
please consult our company)

Tell us which parts of the the chromatograph need to be controlled (of
course, they are equipped), including but not limited to: number of
injectors, number of injection ports, number of valve cuts, number of
column boxes, column type and detector type. Double click to open the
chromatography workstation. When it is online, click on instrument

configuration

a. Method Creation
“Method”is a set of all control parameters
We can control the following hardware through "method file": injector,

valve, injection port, column box, detector, auxiliary

The operation steps are:

a.Open the chromatographic workstation, click '"new method", in the status of
not analyzed (analysis status refers to '""method running"), you can use this
function to create a new sampling method and name and save it. If the current
method name already exists, update the method with the same name. In this
interface, you can select reset, save as, and save functions.

56



Evoco

Debug Help

User System | Setting | Views

" Chromatograr Network ~ | _GC Display Window
Bat Method Ttems State Display
L.87 New Method T T Time display (nin)
Cpen Method zoom || Bunning/Total net running
Method Check Trane || Bunning error  Abnormal tem. ..
latio
1.44 + 1 Tenp Display cc)
W Column box a1.30 / 120
05' FINL #6.67 / 200
= i &1.51 / 120
o
g .00+ 1 Event display
3 Valvel off
= Bescoie, / wbue i bidi) 000/ 0.oo
& e S S T OISO S Velve? off
start/end (nin) 0.00 / 0.00
0:58 7 Valwed off
start/end (nin) 0.00 f 0.00
Valved off
| start/end (nin) 0.00 f 0.00
0.12 T b Inlet state
Forward sample i
Backward sample i
=g f f } f :;1;1““' state 0.8T4 n¥
0.00 4.50 9.00 13.50 18.00 22.5 i e
Tenition state Uni gni tion
==-0.20, ¥=1. 70 timeline Sensitivity high
-
Compound ppm
Signal: 2 = Time: 23 =
l Sigral (u¥) ] I Time (nin) ‘ ICompnnents sET
Run Time:0d0h22mas | Now Method Name:nmhc.ini Single Run | Status : Device Online
- —
User System  Setting Views Debug Help
~"Chromatogram ~ | GC Display Window
Items State Displ
2.19 T T Time display (min)
Funning/Total not runmii
Running error Abnormal te
1.69 —+ 1 Temp Display c)
N Colunn box 8475 / 1i
05 FIDI T2.72 /2
2 RN T6.14 / 1t
51t
= e L Event display
New Method
g b = Valvel off
e startfend(nin) 0.00 F 0t
Pt
Hew Method Name: VYalyer oft
s - o start/end(nin) 0,00 /0.0
e & S T A o
0.89 Falwed off
startfend(nin) 0.00 F 0t
Yalved off
startfend (min) 0.00 F 0.0
o1y 4+ [ oK J | — ‘ ] Inlet state
Forward sample HiA
Backyard sample Hi &
RO I | I I II:Ie]]tlectnr state i oy
0.00 6. B0 13.00 19. 50 26,00 2.6 . :
Ignition state Tnignitia
®=11. 17, y=-0.33 timeline Sensitivity high
sEro |
Compound ppm
Signal: 3 $ Time: 33 &
‘ Signal (V) ‘ l Time (min) l Components SET

Run Time:0d0h32m12s

MNow Method Name:mnmhc.ini Single Run | Status : Device Online

b. Set the method parameters. (Note: only the previously configured options can

be set.).

Valve setting: setting valve control:
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/\%\ O T ' l-—-_€ j} @ Sampling
siG AUX

Auto-S VALVE  INJ COL  OVEN  DET Source

Valvpes .
[Flrst, please "tick" the "valve" to be used |
Valvesl Valves Yalwes3

] §witch [] Switch [] Switeh

] 0 0 0 a a o 0 ] 1] 0 0

a 0 0 0 o 0 0 0 0 |0 0 0 l I l

——p Each group: the top is "start time", the botiom is "end

Valvest time". Multiple groups can be set

1 Swi —
|| Switch Switch W1 LI T

o 0 0 0 0 0 0 0 0 0 0 0

o 0 0 0 0 0 0 0 0 0 0 0

5 100-
[] Column temperatureT

50~

CIREn

Injection port setting: the temperature of the front and rear injection ports can
be set respectively (the specific parts corresponding to the front and rear
injection ports shall be subject to the user's current instrument.) To set the
temperature, check the small box in front of the heater. See the factory report of
the instrument for the set temperature value:

Auto-5  VALVE INJ coL OVEN DET

»x O A Il G Sampling
sIG AUX

Inlet

SPL

Wlande

split ratia: i

split flow:

carrier gas saver EP( Beset

Savehs

Save

il &

Colunn tenperature
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x O

Auto:s  VALVE INJ oL
Inlet: |.Erlu:;|: Inle |

Tolek Confiz
Set Value

I: Keater: |0 |

Bressure .l:l |

Total Flow: |0

Colunn F’luv:::ll |

Furge Flow: 0

= B ==
e G
OVEN DET 51G AUX
PIP
Rotual Value Mo de: split
HSA -
ol split ratie: (O 3|

7k

HiR

LR

HAR

split flow: |0

Sampling
Source

Rezet

Savehs

Il &

Save

[ Colann tenperatiaes

Column box setting: check the small box in front of "open'". Input the
temperature parameter in the "set temperature" column, and see the factory
report of the instrument for the set temperature value (if it is the lift, the
temperature is the initial temperature). Programmed temperature rise: for
example, it is required to keep the initial temperature 60 for 1 min, 10 °C / min
for 100, and 2 min; then 5 °C / min for 150, and 10 min for 10 min. The settings

are as follows:

100=

T

-
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|
=

j Y C B =R :
x O 1 L3 # © Samp1ing
Auto-S VAIVE INJ  COL OVEN DET  SIG  AUX Sice
Col'u"\r\ oven colw“n oven COnEig
Open
Target Temp: |80 | Maxinum Temp(TC): o
Actual Temp: O Balance Time(min): l:l - l-
Stage: i}
Columnlip C/min HextTemp('C) KeepTime(min) FunTime ~
Init ] |60 1 1.00
Lst 10 100 2 6.00
I o] Times: [0 Total Time: 27.00 min
unning: |
: ]
[] Rapid cooling [ Start ecolingifan) [J5tart coolinglrefrigerant)
100-
D Colunn temperature™t
B B0-
5
(&
-

Detector setting: check the small box in front of the heater, input the
temperature parameter of the detector in the input box after the "heater", see
the factory report of the instrument for the set temperature value. Check the
small box behind "ignition", when all temperature control of the instrument
reaches the set value, it will automatically ignite. The sensitivity gear can be
selected according to the existing situation of the instrument. The high refers to a
magnification of 10 » 10, the middle refers to a magnification of 10 " °, and the
low refers to a magnification of 10 ~ 8. If all peaks that should be positive are
inverted, adjust the polarity.
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R T = B | =" I
L o J L—- ~ i Sampling
Aute-S VAIVE INJ  COL OVEN DET  SIG  AUX Hanzce
Front detector
FID Config
FID Signal
O ignitien O Zere | (Checked Will Auto Run) — l-
Sensitivity |High ~ Polarity
TEFF target actual Signal deduction
cater c [+ Hone
D Column compensat
[ bardrozen i} nl/min D Column compensat
: 3 Savels
D 1L u ] ml/min Column flow referell:: ml/min
D make up gas u] ml/min
100—
D Colunn temperature
B Eg—
£
(&
-
et 2 L
~N Y ~— @
4%\ (_) T == = @ Sampling
Auto-S VALVE  INJ  COL OVEN DET  SIG  AUX Dl aE
A Channel E Channel

|:| Colunn temperatura’C

100—

% b=

(i

Signal: for third-party workstation, signal grafting

Auxiliary setting: specially for the sixth channel temperature control (TCD, Ni
conversion, etc.) to be extended by the user, check the small box in front of the
auxiliary name, and enter the temperature parameter under the "set value".
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x O 4 L: @ @) Sampling

Auto-5  VALVE INJ coL OVEN DET SIG AUX

defanltl

default?

100-
[JColunn temperatura™

BO—

g

¢. Save method, save all parameters as method file for next call
d. Click open system, click open method, click save and submit

5.5 Running a workstation

5.5.1 after opening the system, the instrument will set the temperature rise
according to the method. If it is a FID detector, it will automatically ignite
when the temperature of the FID detector is close to equilibrium

(reaching the set value of 5 °C - 10 °C).
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[ VOCs Online System-1.0.2.3  Debug Form

User [ System | Setfing  Views Debug  Help

[ ehre Qpen System | - | Gcoi n
Stop System 1,
41 Auwiliary Tools
ParameterSetting 0 2
Trans Undetected
Latio
40,82 cy
w13 /1
& 315 /1
& 3516 /1
% 3/
54032
2
g TR off
£ 0.00 / 0.00
5
P
30.83 o WA
acl wa
Dete
FIDt 42915 n¥
Ignition state Uni gni tion
89234 1 Sensitivity high
38.84 + + 4 +
0.00 0. 10 0.20 0.30 0.40 0.50
*=0.00, y~40.8 timeline
sET
Compound ppm
Signal: 2 3 Time: i =
5ignal (V) Timelmin) Conponents SET

Run Time:0d0h57m12s | Now Method Name:lfi.ini Single Run | Status: Device Online

71 VOCs Online Syste...

5.5.2 start analysis

After the instrument status bar in the chromatographic workstation
changes to "ready" and the baseline of each detector is ready, the injection
can be started. After the injection, click start (Note: the baseline should

be a straight line at the range of 10mV and 30min.)

[ vocs Online System-1.0.2.3  Debug Form

a  x
User  System  Sefting  Views | Debug | Help
| singleControl + Start - | GC Display Window L)
Stop Ttens State Display
4131 Cancel T T Tine display (ain)
Running/Total 't runnd
Trans || Bemning Undetected
lati
0.8 T e )
®.13 /1
= .15 /1
& 3BAE S
g 34.32 /1
paae L
g
g PR off
= 0.00 / 0.00
3
&g
30.83 - Wh
W
42.596 m¥
n state Ui g £ om
30.34 - hizh
38. 84 +
0. 0.10 0.20 0.30 0.40 0.50
0,00, y=40.98 +ineline
ser T 1
Compound ppm
Signal: z 3 Time: 1
; Siznal (n¥} Tine(nin) Conponents SET ‘ rL::
L

5.5.3 end the experiment

Click "stop system" (the same position as "open system") in the
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chromatographic workstation, the instrument will cool down, FID

detector can turn off H2, air will turn off the software when it drops to the

appropriate temperature. Turn off carrier gas, computer and

chromatograph.

Information

Program is in use,
make sure to exit?

StopExit

Exit Cancel

VI. Malfunctions and Troubleshooting of Instruments

1 Startup issue

1. 1 No response after startup

Fault judgment

Inspection methods and repairs

Municipal power problems

Check the power

Fuse blown

Check the fuse and replace it

The display is not lit

Check the display

1. 2 Not online

Fault judgment

Inspection methods and repairs

Network line problem

Check the network line

IP address setting error

Check the IP address and set it correctly

Computer or chromatograph
network indicator is not on

Check network cables, switches,
chromatographs, or computers

"Online failure" is displayed
shortly after "online success"

Check the network and IP addresses for
conflicts
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2. Chromatographic Peak issues

2.1 No baseline

Fault judgment

Inspection methods and repairs

The inspection board is not installed

Check if the inspection board is installed

Detection board failure

Replace the inspection board

The baseline and background colors are set the same

Change the color

The sampling rate is incorrect

Modify ingr sampling rate(20 times / second)

The chromatograph is not online with the computer

Check the network and network parameters

2.2 No chromatographic peaks

Fault judgment

Inspection methods and repairs

Sampler / Sample inlet Temperature Is Too Low

Increase the sampler / sample inlet temperature

The syringe is blocked.

Replace the syringe

Amplifier power off

Check the amplifier

No carrier gas passing

Check whether the air carrying circuit is blocked

and whether the gas in the cylinder is used up

Silicone rubber leak

Replace silicone rubber

No fire

Ignition

Unstable FID polarization voltage

Eliminate poor contact of polarization voltage

2. 3 Retention time is normal, but sensitivity is reduced

Fault judgment

Inspection methods and repairs

Syringe leak

Replace the syringe

Improper selection of sensitivity

Choose the appropriate sensitivity

Carrier gas leakage

Probe the leak and do the appropriate treatment

Unsuitable hydrogen and air flow (FID)

Correct their traffic

Detector does not have high pressure (FID) Check high voltage
2. 4 Tailed peak
Fault judgment Inspection methods and repairs

Inlet tube pollution

Cleaning the sampler / inlet tube

Column furnace temperature too low

Increase column temperature

The sample temperature is too low.

Turn up the sampler / sample port temperature

Improper selection of chromatographic column

Choose the right column

2. 5 Tongue Peak

Fault judgment

Inspection methods and repairs

Too much sample injection

Reduce sample size
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Sample agglutination

First, increase the column temperature, then select
the appropriate injector / inlet, column, detector

temperature

2. 6 Not good separation of chromatographic peaks

Fault judgment

Inspection methods and repairs

chromatographic column too short

Select a longer chromatographic column

Fixed fluid loss

Replace column chromatography column or aging

chromatographic column

The column temperature is too high.

Reduce the column box temperature

The fixing fluid is not selected correctly

Choose the right column

The air flow rate is too high or too low

Adjusting the carrier gas flow

2.7 Flat Peak

Fault judgment

Inspection methods and handling

Amplifier input saturation

Reduce sample injection and amplifier sensitivity

Change in the position of the recorder zero

Check the recorder zero position and do the

appropriate processing

2.8 Baseline mutation

Fault judgment

Inspection methods and handling

External field interference

Eliminate external electric field interference that

affects the proper operation of the instrument

Poor power plug contact

Secure the power outlet

Improper selection of hydrogen and air flow

Readjust the flow of hydrogen and air

2.9 Irregular baseline fluctuations during thermostatic operation

Fault judgment

Inspection methods and repairs

The position of the instrument installation is not good.

Install the instrument in a place free of strong
vibration, preferably on a cement platform without

vibration.

The instrument is not grounded well.

Check and do the appropriate good grounding

The fixing fluid is not appropriate.

The fixing fluid is selected appropriately

Improper selection of air-carrying flow

Properly adjust the air-carrying flow

Carrier gas leakage

Leak detection

Detector contamination

Cleaning detectors

Improper selection of hydrogen and air flow

Properly regulate the flow of hydrogen and air

2.10 Retention time greater than normal, sensitivity lower than normal

Fault judgment

Inspection methods and repairs

Carrier gas flow too slow

Increase carrier gas flow rate

Carrier gas flow change after injection

Change the silicone rubber at the injection port

Inlet, silicone rubber leak

Change the silicone rubber at the injection port
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2.11 When the peak reaches the maximum value, the signal suddenly drops
below the baseline, and the FID flame goes out

Fault judgment

Inspection methods and repairs

Too large a sample.

Reduce the sample size

Carrier gas flow too high

Select appropriate carrier gas flow rate

Hydrogen or air flow is too low

Readjusting hydrogen, air flow rates

Flame vent contamination

Cleaning flame vents

The loss of fixed fluid in the Chromatography column

Re-aging Chromatography column

2.12 Baseline not back to zero

Fault judgment

Inspection methods and repairs

Detector contamination

Cleaning detectors

Amplifier failure

Check the amplifier

2.13 Irregular spikes

Fault judgment

Inspection methods and repairs

Insulator leakage

Probe the leak and do the appropriate treatment

Amplifier failure

Elimination of impurities in the flow path

The flame beats

Adjust the appropriate hydrogen and air flow

High-frequency signal line failure

Check the high-frequency signal line

2.14 There are certain burrs in the equal interval

Fault judgment

Inspection methods and repairs

Water cooling condenses in hydrogen pipeline

Remove water from line and change or activate

desiccant

There is a blockage in the flow path

Elimination of impurities in the flow path

Leakage

Leakage detection and corresponding treatment

The flame beats

Adjust the appropriate hydrogen and air flow

2.15 Round Peak

Fault judgment

Inspection methods and repairs

Over the detector linear range

Reduce the sample size

Amplifier selection is not appropriate

Re-select the appropriate amplifier

2.16 Baseline noise

Fault judgment

Inspection methods and repairs

Column contamination

Replacing the column

Gas-carrying pollution

Replace or regenerate the carrier air filter

Carrier gas flow too high

Readjust carrier gas flow rate

Poor grounding

Check and do a good ground

High resistance to pollution

High resistance to cleaning contamination

Inlet, pollution.

Cleaning the inlet tube

The flow rate of air or hydrogen is too high or too

Readjust the flow rate of air or hydrogen
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low(FID))

Air or hydrogen contamination

Replace the hydrogen or air filter

Water condensation in FID

Increase FID temperature to remove moisture

High-frequency signal line failure

Check the high-frequency signal line

2.17 Extra Peaks

Fault judgment

Inspection methods and repairs

Interference peak of the previous sample

Wait until the previous sample all slips out before

you get in.

Moisture condensed in the tomography column is at

peak

The operating conditions for installing or
regenerating the purifier should be selected

appropriately

Sample decomposition

Lower the sampler / sample port temperature

Samples are contaminated

Keep the sample clean

2.18 Jagged Baseline

Fault judgment

Inspection methods and repairs

Steady flow valve diaphragm fatigue

Diaphragm or valve repair

Output pressure change of pressure reducing valve of

carrier gas cylinder

Adjust the pressure of carrier gas valve to another

position

Improper flow of air flow

Reset the flow of the airstream

2.19 Inverted peak

Fault judgment

Inspection methods and repairs

Excessive hydrogen flow(FID))

Adjusting the hydrogen flow

Positive and negative switches are wrong

Change the positive and negative switches to the

correct position

The reference pool is in error with the tungsten lead of

the measuring pool(TCD))

Check the lead of the reference pool and the

measuring pool tungsten wire.

2.20 No sample and baseline one-way change (FID)

Fault judgment

Inspection methods and repairs

Detector temperature is too low

Increase the detector temperature

Column temperature stops warming or out of control

Access to the temperature control system and

heating silk platinum resistance

Leakage

Leak detection

2.21 One-way baseline drift

Fault judgment

Inspection methods and repairs

A significant change in detector temperature

Stabilize the detector temperature

Amplifier Zero Drift

Access to the various components of the amplifier

Increase or decrease of column temperature

Increase or decrease of column temperature

Leakage

Leak detection
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2.22 Irregular baseline changes in heating

Fault judgment

Inspection methods and repairs

Too much column loss

Select the appropriate column, the use column
temperature should be much lower than the
maximum use temperature of the fixed liquid,

aging column

No suitable operating conditions have been selected

Choose the right operating conditions

The column is contaminated.

Replacing the column

2.23 Periodic baseline fluctuations

Fault judgment

Inspection methods and repairs

Poor thermostat control of the detector

Check if the contact is good

The air-carrying flow pressure is too low

Readjust carrier gas flow rate

The temperature adjustment of the column furnace is

not properly regulated

Check that platinum resistance contact is good

Improper regulation of carrier gas flow

Readjusting the air flow rate

Inadequate air and hydrogen regulation(FID))

Readjusting hydrogen, air flow

2.24 Baseline change after temperature programmed

Fault judgment

Inspection methods and repairs

As the temperature rises, the column loss increases

Select the appropriate column or aging column

The column flow rate is not corrected.

Correcting column flow rate

The column is contaminated.

Replacing the column
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