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Liquid Injection Valve The liquid injection valve can be used to automatically inject a constant quantity of liquid sample followed by fast, complete vaporization. Small gas quantities can also be injected using the valve.



The liquid injection valve consists of three components: • • •



Temperature-controlled vaporization system Sample flow unit with seal Pneumatic drive



In the purging position, the sample flows permanently through the cross hole or the ring groove of the injection tappet. When injecting, the tappet is pushed pneumatically into the vaporization area. The liquid in the cross hole or ring groove is vaporized and is flushed by the carrier gas into the column. The tappet is then shifted pneumatically back into its original position. Sample then passes through the injection hole again.
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Liquid Injection Valve, Continued
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Liquid Injection Valve, Continued



Technical Data



Vaporization system



Max. vaporization temperature



60 … 400°C; with explosion-proof analyzers according to the temperature class



Injection volume



0.3 to 9.5 µl



Ambient temperature



–20 … +150°C



Material of parts in contact with the sample



V4A, mat. No. 1.4571 Hastelloy, Monel or special



Control pressure



4 to 6 bar



Sample pressure



Max. 50 bar, recommended 5 … 10 bar



Connections



For pipe with 3 mm outer diameter



The vaporization tube is inserted with an aluminum sleeve into the heating plate whose temperature is regulated by a heating cartridge and a Pt100 temperature sensor. The carrier gas is routed via the pipe into the vaporizer and heated up to the vaporization temperature in the process. The vaporizer is adjusted such that the carrier gas inlet is opposite the injection hole.



Sample flow unit



The sample flow unit is isolated from the vaporizer and the pneumatic drive by lenticular Teflon gaskets. An adjustable adapter and cup springs position the Teflon gaskets with a constant pressure and compensate temperature expansion effects and gasket wear.



Classified Version



In the classified version, the heating cartridges and temperature sensor are pressurized. Their lines lead directly into the venting trunking behind the analyzer area and are purged together with the electronics area. The sensor of a safety temperature limiter is additionally inserted into the heating plate and switches the heater off if the plate reaches the ignition class temperature.
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Operation Selection of vaporization temperature



The vaporization temperature can be set independent of the oven temperature. It is selected according to the sample and its boiling point. The most favorable vaporization temperature must be determined experimentally. The amount by which the vaporization temperature should be above the boiling point of the sample depends on the heat of vaporization of the sample. Samples with a high heat of vaporization, e.g. aqueous samples, only vaporize sufficiently fast for chromatographic purposes at high temperatures (above 200°C), as shown in the Fig. below.
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Liquid Injection Valve, Continued



Manual Injection



DANGER: Explosion protection



It is possible to inject samples manually into the vaporizer using an injection syringe. The liquid injection valve must first be adapted: remove the valve body together with the valve mechanics and the Teflon gasket in the vaporizer. Instead, insert a septum (diameter 9 mm, thickness 4 mm) into the gasket area of the vaporizer, and screw an injection syringe head with pressure washer onto the vaporizer. What you have to observe with the classified PGC 302 so that the explosion protection is not cancelled. The sensor of the safety temperature limiter must be inserted into the heating plate and protected from removal using a screw. The protective tube for the heating cartridge and temperature sensor must be fitted correctly (see maintenance). The exhaust holes in the protective tube must not be closed.



CAUTION: Filter required



The tappet and gaskets close faster if the sample contains solid particles! In this case, a filter is required upstream of the injection. We recommend a filter with a separating capacity of - 98% for 0.3-µm particles with liquid samples - 99.99% for 0.1-µm particles with gaseous samples Siemens sample preparation units contain such filters!
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Diagnosis and Maintenance The following factors have an influence on the maintenance frequency: • • • •



Sample properties (with/without sliding properties, corrosive, dusty). Vaporization temperature Ambient temperature Sample pressure



A service life of one year is possible depending on the sample properties and the duration of the analysis.



IMPORTANT



To achieve a long service life, the actual state must be assessed as exactly as possible during the first maintenance operation! We recommend preventative maintenance every six weeks!



Sample residues



If, during permanent operation, products are injected which contain nonvolatile or easily polymerized components (salts, proteins, monomers etc.), these components may be deposited in the vaporizer, in the injection hole and on the injection tappet. It is necessary to occasionally clean the vaporizer and the injection tappet depending on the concentration of these components in the sample and on the frequency with which such samples are injected. If the surface of the injection tappet is attacked and roughened by the sample, it must be replaced by a tappet made of a different material (e.g. Hastelloy, Monel, tantalum, sapphire, ZrO2).
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Diagnosis and Maintenance, Continued



The service life is greatly reduced if: • • •



The sample is corrosive The sample contains particles Salts are dissolved in the sample or if the sample contains materials which are not vaporized.



The service life is reduced normally: • • • •



Lenticular gaskets



At a high vaporization temperature (gasket become malleable) With gaskets with a 25% glass filling At a high sample pressure (>20 bar) With non-volatile samples of high boiling point



The sample flow unit can become blocked or is subject to wear by particles in the sample. • •



The glass fibers of the filling project out of the processed surface, resulting in a low wear effect on the tappet. Pure Teflon and Rulon do not have this problem, but are not suitable for all applications. If gaskets are used outside their temperature class, they are either too hard or too soft. This results in a reduced service life because the malleability is too low or too high.
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Diagnosis and Maintenance, Continued



Pneumatic Drive



The silicone O-rings of the pneumatic drive close depending on the injection frequency and the ambient temperature. They should therefore be regularly greased with Dow Corning Grease 111.
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Diagnosis Observation



Cause



Remedy



All peaks in the chromatogram are becoming smaller



Sample flow unit is blocked. Injection hole contaminated.



Clean injection hole, vaporizer and sample flow unit.



Peaks are becoming wide and shifted to longer times. Baseline becomes neg. in prepurging position of A column.



Vaporizer is contaminated.



Replace gaskets if necessary.



Baseline becomes pos. in pre-purging position of A column.



Leaky valve in vaporizer section.



Interruption in chromatogram: injection occasionally missing.



Leaky pneumatic drive, grease used up, O-rings damaged, control pressure too low.



Clean pneumatic drive, replace Orings, grease sliding surfaces and O-rings.



Peaks too small and too wide, especially those of higher boiling point.



Heating plate is faulty. Vaporization temperature too low.



Replace heating plate. Set higher equalization temperature.



Injection quantity slowly rises until a double peak results with calibration medium).



Worn gaskets and/or tappet.



Replace gaskets or tappet.



Corrosive sample



Possibly replace injection tappet by version made of sapphire. ZrO2, Hastelloy or Monel.



Poor peak form, platform following peak. Increase in baseline. Visible discharge of sample. The injection tappet is matt and rough in the vicinity 3 mm around the injection volume, and often also dark. Material wear is visible using a magnifying glass. The effect is significantly less in the adjacent area.
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Diagnosis, Continued



Observation



Cause



Remedy



Starting from the location of the injection volume, furrows are present in both directions, and end at the position where the tappet no longer comes into contact with the gaskets (when viewed using magnifying glass). The furrows may be very fine and distributed uniformly around the circumference or very marked and starting at the injection volume.



Sample is contaminated by particles (most frequent case). The groove tappet is more susceptible since the sample is in contact with the gasket over a larger area.



Check filter and replace if necessary.



Particles in the sample not only damage the tappet surface, they are also deposited in the hole of the soft Teflon gasket. This can be recognized by the dark gray deposit in the gasket.
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Diagnosis, Continued



Observation



Cause



Remedy



The space between the tappet and the inside wall of the vaporizer is filled by deposits. This can block the supply of carrier gas.



The sample contains dissolved sales and other non-volatile materials.



The deposits in the vaporizer must be removed mechanically (drill/reamer with 3.3 mm diameter).



In the final phase, deposits may result on the part of the tappet which protects into the vaporization area. This directly results in large sealing problems between the sample and the carrier gas. In seldom cases, these deposits may also be produced on the drive side of the injection tappet. If brown deposits are present on the vaporizer gasket at the outlet to the vaporization area, this is in an indication of non-volatile components.
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Assessment of Filters



IMPORTANT: Checking the filter



If the above-mentioned effects occur, it is essential to check the filter situation! The filters must be regularly service according to the degree of contamination. If necessary, the flow must be reduced using the filter and injection valve. Bypass operation is recommended! Filters are required for liquid samples with a separating capacity of 98% for 0.3-µm particles. Siemens sample conditioning units contain such filters.



CAUTION



The deposits on the tappet must be removed extremely carefully. The tappet must not be damaged. It is better to fit a new tappet. With this type of filter, the particles are not removed by a filtering effect but are deposited on the inside of the filter assembly. The filtering effect is based on the fact that the settling forces of the particles are far greater than the pulling forces of the sample. The result is a high filtering effect and low flow resistances. Such a filter is not blocked, but is punctured when its surface is completely full. This can be recognized in that the coloring of the filter reaches the outlet side in the flow direction.
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Maintenance



CAUTION: Hot



Removing the Liquid Injection Valve



Before carrying out the following steps, switch off the heaters and allow the oven and liquid injection valve to cool down!



• • • • • • •



Dismounting the Liquid Injection Valve



• • • • •



Cleaning Vaporizer, Injection Tappet, Injection Hole and Sample Flow Unit



•



Switch off sample flow in conditioning cabinet Allow sample line to empty, and purge line Move injection tappet to filling position (against external wall of cylinder) Switch off chromatograph Shut off carrier gas and control air Unscrew sample line and control line on liquid injection valve. Only if you wish to completely remove the liquid injection valve: dismount the carrier gas inlet line and the vaporizer outlet in the oven, and then completely remove the valve.



Unscrew the valve body (3) from the flange (8) with vaporizer (7), and separate Unscrew the two hexagon screws (11) on the control cylinder (1), loosen the control cylinder and remove. Lift off the vaporizer (7), sample flow unit (5) and adjustment assembly (4) from the injection tappet Remove the sample flow unit and the lenticular gasket (if the latter has not remained stuck in the vaporizer), allow the plate springs to drop out. Pull the control piston with tappet (22) out of the valve body (3). Do not insert any aids such as a screwdriver into the gap between the piston and the valve body. This would damage the valve body and control piston.



Clean the interior of the vaporizer using an appropriate solvent. Remove insoluble components using a 3.3-mm diameter drill.
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Maintenance, Continued



IMPORTANT: Internal Diameter



The internal diameter of the vaporizer hole must now be 3.3 mm. Older versions have a diameter of 3.5 mm. Check using a drill/reamer! • • •



IMPORTANT: Do not grind!



Clean the sample flow unit with the same solvent. Remove stubborn residues using a drill. Clean the surface of the injection tappet using solvent. If this is not possible, clean the tappet using a soft cloth and a little polishing paste. Make sure that the tappet is not tapered at any point. If the cross-hole in the dosing tappet is blocked, push through with a soft wire (e.g. copper wire with insulation), and blow free with compressed air. The cross-hole must not have any burr on the outside; remove manually if necessary using a twist drill and subsequently polish with a soft cloth.



Never treat the tappet with emery paper or a dry polishing cloth. The surface must be free of furrows to ensure that the injection volume is correctly sealed and that the piston can move smoothly.
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Maintenance, Continued



Replacing the Teflon Gasket



Caution: do not damage the tappet in the process!



Replace the Teflon gaskets if collars are present as a result of deformation or wear. •



Remove the lenticular gasket (6) from the adjustment assembly and vaporizer. To do this, gently insert the tappet approx. 5 mm into the gasket and then tip to the side until the gasket is loose and can be pulled out with the tappet.



•



Insert new lenticular gaskets into the adjustment assembly and vaporizer, and install with sample flow unit.



Select a gasket according to the application and temperature class. IMPORTANT



There should be no play between the new gasket and the injection tappet. It should be extremely difficult to move the gasket. Teflon is always recommended because the gasket in the adjustment assembly is always operated below 200°C. Rulon is better than Teflon with 25% glass filling in some cases because it does not generate as much abrasion.



Replacement of Orings



• •



Remove the two large O-rings and the small O-ring out of the valve body using small screwdriver or a needle. Insert new O-rings.



Only use silicone O-rings, temperature class -40°C to +200°C. IMPORTANT:



•



Well grease the new O-rings and the sliding surfaces of the control cylinder and the piston guide. We recommend DOW CORNING 111 with a temperature range from –40 to +260°C or Dow Corning 44 grease with a temperature range from –40 to +200°C.
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Maintenance, Continued



Replacing the Injection Tappet



The injection tappet should be replaced when its surface is scratched.



Assembly of Valve



IMPORTANT: Valve Body



The thread for the screw and flange plate must be freely movable. Grease if necessary. The piston guide hole must have a diameter of 5.7 mm and be smooth. Treat the hole using a drill/reamer if there are traces of wear on the piston shaft. First remove the internal O-ring and subsequently reinsert. The adjustment assembly must slide smoothly down to the end. The side with the O-ring seat must slide smoothly into the cylinder (without O-ring).



IMPORTANT: Grease!



Before assembling the liquid injection valve, you must apply a thin film of fresh grease to the following: − − − −



Internal cylinder wall Piston shaft Guide hole of small O-ring Outside of O-rings following reassembly of valve body and piston



For appropriate types of grease, refer to Replacement of O-rings. •



Insert the piston with tappet into the valve body such that the tappet does not become greasy.



•



Drop 8 plate springs next to one another over the tappet into the valve body such that the two outer springs support one another.
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Maintenance, Continued



7 or 8 springs are permissible. IMPORTANT: Plate springs



With 7 springs; support on valve body inside, on adjustment assembly outside. With 8 springs: support on valve body and on adjustment assembly outside. This is standard with the glass vaporizer.



IMPORTANT



Check that the sample flow unit can be easily inserted into the vaporizer and the adjustment assembly and moved so that the two lenticular gaskets are subsequently subject to equal pressures when the plate springs are tensioned. •



IMPORTANT: Mounting position



Slide the adjustment assembly (4) with nut (41), Teflon gasket and sample flow unit onto the tappet.



The internal hole of the sample flow unit is tapered on the vaporizer side. Make sure that it is inserted correctly! • • •



Move tappet into filling position. Only if you have completely dismounted the liquid injection valve: fit the flange (8) over the vaporizer, and screw the valve body (3) and the flange together. Screw on the flange plate with vaporizer as far as possible.
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Maintenance, Continued



Adjust such that the spring travel is approx. 2 mm. Fix hand-tight. Adjustment Assembly



Standard setting with 7 plate springs: nut 0.5 mm above end of screw. Standard setting with 8 plate springs; nut 0.5 mm below end of screw. Correct if necessary when mounting. The spring travel is not basically critical, but should be greater with a high sample pressure (20-30 bar) and smaller with a small sub pressure (0-2 bar). •



• •



•



• • •



Check the spring travel, and correct using the adjustment assembly if necessary. It is correctly set if the flange can be rotated a further 2.5 rotations starting with the first pressing of the plate springs until the flange rests on the valve body. The plate springs can be viewed through a hole when pressing together. If the flange is tightened firmly, there should be a gap of 0.3 to 0.5 mm between the plate springs. If the pretension of the plate springs is too large or too small, loosen the flange from the valve body again, and screw the intermediate unit in or out of the nut. Then repeat the preceding step. Rotate the vaporizer (except the glass vaporizer) using a 6-mm fork spanner until the carrier gas inlet is parallel to the sample flow unit. The carrier gas should blow through the hole in the tappet when injecting! Position the control cylinder, and tighten using the two hexagon screws on the side. The screws must firmly grip the thread of the cylinder wall. If you encounter problems, rotate the screw to the outside using an Allan or Torx key. Connect the control lines. Activate pneumatically. Check the switching and movement noises. Connect the sample lines.



Hold the sample lines when connecting! IMPORTANT: Strain relief



The sample lines must not be subject to strain.
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Maintenance, Continued



Replacement of dosing tappet ONLY



We recommend that you completely remove and service the liquid injection valve when you replace the dosing tappet. If you nevertheless only wish to replace the tappet, proceed as follows: •



Execute steps as described for removal of liquid injection valve.



•



Move valve to filling position. To do this, set the front connection of the control cylinder under pressure.



•



Loosen the two clamping screws with which the control cylinder (1) is secured on the valve body. Lift off the control cylinder.



•



Pull out the control piston 92) with the injection tappet (22) to the rear by hand. Do not insert any aids such as a screwdriver into the gap between the piston and the valve body. This would damage the valve body and control piston.



•



Detension the plate springs if the dosing tappet can only be removed with difficulty and also if the tappet is to be probably removed for longer than half an hour. This prevents the Teflon gaskets from being deformed. To do this, loosen the valve body from the pressure screw with flange by two revolutions.



•



Completely replace the piston with injection tappet and guide pin.



NOTE:



We recommend that you always have a piston with fitted tappet and guide pin as a spare part in stock.



Replacing Heating Cartridge, Temperature Sensor, Temperature Limiter



The heating cartridge, Pt100 temperature sensor and the sensor of the safety temperature limiter (with certified PFDV) are inserted into the heating plate. The parts can be replaced if faulty. The heating plate must first be dismounted. If the faulty heating cartridge is stuck in the heating plate, the latter must be replaced.
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Maintenance, Continued



Removal of Heating Plate



• • • • • • • •



Fitting of Heating Plate



• • • • •



Remove the liquid injection valve as described above. Remove the cover plate on which the valve was mounted. Remove the insulation. The heating plate is then visible. Unscrew the heating plate. Disconnect the heater and temperature sensor from the terminals in the shaft. For the certified version: loosen the Pg screwed gland of the protective tube, and unscrew the tube. Loosen the securing screws for the heating cartridge and temperature sensor, and pull out the assemblies from the heating plate. Replace the faulty parts, and tighten the securing screws again.



Cover the top oven wall well with insulating material. Position the heating plate with ceramic insulators, and screw tight. For the certified version: route the lines for the heating cartridge and temperature sensor through the protective tube to the terminals in the shaft. Screw the protective tube onto the heating plate. Cover the heating plate well with insulating material and screw on the cover above it. Connect the heater and Pt100 temperature sensor to the terminals in the shaft. Refer to the circuit diagram for the terminal assignments.
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Maintenance, Continued



IMPORTANT: Explosion Protection



With the certified version, you must have the correct assembly of the heating plate approved by an expert (Elex V 9) before you can use the chromatograph again.



Insert Project Number Here Project TemplateFehler! Kein Text mit angegebener Formatvorlage im Dokument. • 21



Maintenance, Continued



The PFDV versions



The PFDV has already been manufactured for many years, and has been permanently improved and developed further within this time. Therefore different versions of the individual PFDV components may be encountered in different chromatographs. Control cylinder Standard



Connection M7x0.75



Long penetration injection



Connection M7x0.75



Injection tappet with piston



*



*



Traverse hole, 1.4571 for standard injection, with guide pin



0.6



1.2



2.4



Ring groove, 1.4571, for long penetration injection without guide



0.6



1.2



2.4µl



Notch groove, 1.4571, for long penetration injection without guide



0.3µl



5.3



9.4µl



All available in Hastelloy C, Monel * = also available in sapphire, zirconium dioxide



Sample flow units M7 x 0.75 *



P300, P101



1/8”*



PGC 302, RGC 202, PGC 102



Nipple*



P200



* = also available in special material: Hastelloy C, Monel
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Maintenance, Continued



Lenticular gaskets



Suitable for vaporization temperature



Pure Teflon



60 to 180°C



Teflon with 15% glass filling



60 to 200°C



Teflon with 25% glass filling



200 to 450°C



Rulon



200 to 400°C



Vaporizer Long vaporizer M7x0.5 with sleeve 1.4571*



P200



Short vaporizer M7x0.75 with sleeve 1.4571*



P300, P101, RGC 202, PGC 102



Short vaporizer M7x0.75 without sleeve 1.4571*



PGC 302



Glass vaporizer capillary with split



PGC 302



Glass vaporizer packed M7x0.75



PGC 302



* = also available in special material: Hastelloy C, Monel. Internal diameter of vaporizer hole 3.3 mm
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Maintenance, Continued



Heater Ceramic 230V, 97VA



P200



Ceramic 230V, 50VA



P101, PGC 102, RGC 202



Ceramic 115V, 50VA



P101, PGC 102, RGC 202



Ceramic 24V, 35V



P300



Sleeve for all heater diam a 10 mm x diam i 7 mm



P200, P300, TGC 202, PGC 102



Heating mushroom or heating plate Standard diam i 7 mm



PGC 302



Glass vaporizer diam. i 10



PGC 302



These parts are the same for all versions Valve body Adjustment assembly with counternut Flange plate with screw Plate springs O-rings, large and small Grease Labelling part Hexagon screw



24 • Fehler! Kein Text mit angegebener Formatvorlage im Dokument.Insert Project Number Here Project Template



Maintenance, Continued
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Le projet Web d'INTERPOL a été lancé suite aux études menées par le Fonds international pour la protection des animaux (IFAW), qui ont conclu que l'ivoire d'éléphant était le produit dérivé d'espèces sauvages le plus échangé sur Internet. Le projet W
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Project Remove 

ultimately leads to an increase in maintenance costs and/or a decrease in .... Total weight overloading â€“ the total weight of the truck is beyond the legal total weight .... targeted enforcement scenarios can be compared, i.e. Manual selection, ...
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Project 5 

Chez Abraham Lincoln. Ici, Ã  Abraham Lincoln, nous ne croyons que dans le fait de servir la nourriture la plus dÃ©chirante sur les sept ... Par Hugh McClelland.
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