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What’s Different in a Q-TOF 2 from a Q-TOF1

· Mark 2 Z-Spray source
· Gas panel modified to include cone gas control for source
· Turbo pumps changed to EXT255
· Applied Kilovolts HP12/162 power supply for TOF
· Applied Kilovolts HP8/153 or HP8/173 psu for probe (constant current for APCI)
· Quad assembly has four grounded screening  rods
· RF generator has 79.5 turn coil, to match capacitance of new quad
· Gas cell has six grounded screening rods
· Hexapole RF power supplies are of a new design, to cope with the increased capacitance of the new gas cell
· TOF PCB includes extra controllable lens outputs for tube and pusher offset
· Push-pull pusher unit
· Ring lenses resistor chain is internal
· New TOF head has separate Fischer feedthroughs for “push” and “pull” signals
· TOF housing length reduced, in order to limit the required flight tube voltage
· Reflectron resistors increased to 27 M(, to reduce current drain
· New pusher assembly includes glue-free grid assemblies and thicker grid plates (to reduce high mass tailing)
· TDC now operates at 3.6 GHz
· Analyser Pirani gauge fitted, to allow operation with analyser Penning off
· Can run off American-type 208V supply
What’s Different in a Q-TOF 2 with EPCAS

· 3870-201 EPCON pcb fitted instead of transputer pcb
· No TDAT in host or embedded pc’s – EPC to EPCON comms is via parallel port
· Embedded pc is a different type with on-board flash memory for VXWorks
· System is now MUX & Lockspray compatible 

What’s Different in a Q-TOF 2 with the W Option

· 2nd reflectron is fitted to the TOF lid to allow ‘W’ ion travel
· The TOF pcb in the electronics unit is now a 3886-202 pcb

· The backplane must be issue C or later
Ion Optics V & W Modes
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Voltages V & W Modes
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Note: voltages are w.r.t. ground unless otherwise stated. In negative ion mode, all voltages are reversed except photomultiplier, anode and phosphor (which changes to +10 kV). In W mode, Vtof goes to –10150V & the entrance & pusher / puller plate DC is now -18V (positive ion, both are opposite polarity for negative ion as above).
TOF Lid Pin-outs
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Pusher-Stack Wiring




The 1000 pF capacitor is rated at 6.3 kV. It should be connected to the second ring lens, not the first ring lens. The voltage of the first ring lens is too high for the capacitor, and could cause its failure.
Resistance Checks

The following resistance checks are carried out using a 500 V Megger:

Guard Ring Resistor chain

Measure 300 M( between pins 2 and 6.
Reflectron

Measure 378 M( between pin 2 and the reflectron feedthrough.

2nd Reflectron

Measure 400 M( between pins 2 and 5.

MCP
Measure 12 - 35 M( between pin 2  (positive Megger lead) and pin 3. A resistance that is higher than this could indicate faulty MCPs (possibly ones which exhibit low gain). An infinite resistance (>999 M() would indicate either destroyed MCPs (subjected to excess voltage) or disconnected internal wiring. Reversing the measurement (negative Megger lead on pin 2) should give >999 M(. A lower reading would indicate failed zener diodes, or anode shorted to MCP.

Source / Analyser Housing Pin-outs

As viewed from outside the housing.

Source 




Probe Adjuster


Source Hexapole Housing



APCI Probe
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Pusher Stack (Mechanical)

	
	
	Clamp plate

	
	
	M5 wavy  washer

	
	
	10 mm ceramic spacer

	Entrance
	
	aperture block 

	
	
	5 mm ceramic spacer

	Pusher
	
	0.7 mm metal plate

	
	
	0.7 mm lens plate (50 mm aperture)

	
	
	4 mm ceramic spacer

	
	
	1.2 mm masking plate (has no tag)

	3rd grid
	
	1.0 mm 70 L/in grid assy

	
	
	2 mm ceramic spacer

	
	
	1 mm ceramic spacer

	2nd grid / puller
	
	1000 L/in grid assy (mesh ring on bottom)

	
	
	4 mm ceramic spacer

	2nd ring lens (LOW)
	
	ring lens

	
	
	5 mm ceramic spacer

	1st ring lens (HIGH)
	
	ring lens

	
	
	4 mm ceramic spacer

	1st grid
	
	1000 L/in grid assy (mesh ring on top)

	
	
	1 mm metal spacer

	
	
	pusher support plate


Installation of MCPs

Orientation - top view



Continuity Checks



Connections to Anode and MCP




The anode spring contact is bent up, to press against the anode.

The MCP spring contact presses down on the MCP retaining ring.

TOF Detector
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Note: A detector voltage of 2400 V puts about 2200 V across the MCP. The anode is at + 270 V w.r.t. the MCP rear. The anode, Kapton insulator and solid cone together have a capacitance of  ~ 200 pF. 

20 dB Attenuator

The output from the TOF detector goes to an ORTEC preamp via a surge protection device and a 20 dB BNC attenuator. To check the state of this attenuator, measure the resistance between the centre pin and case at each end. Both readings should be within the range 50 to 54 (. A value of 58 ( or greater would indicate a failure. A failed attenuator can cause poor peak shape, or excessive baseline noise.

Pusher Voltages 

The Q-TOF 2 is fitted with a “push-pull” pusher unit. This produces two separate  pulsed outputs, a “pusher” pulse to the pusher plate and a “puller” pulse to the second grid. The third grid is not pulsed.

The use of this “push-pull” method allows an increased field gradient across the beam. This reduces the “turn around time,” improving resolution. The energy spread of the ions in the pusher limits the resolution; the “turn around time” is a measure of this effect.

The voltages shown below (V mode) are present during the pusher pulse, in positive ion mode. Between pusher pulses, the pusher plate and second grid are at entrance voltage. The voltage on the pusher plate can be varied independently using the Offset 1 slider. The voltage on the second grid can be varied independently using the Offset 2 slider. 




Orthogonal-TOF Sensitivity

Only a small proportion of ions entering the pusher are detected by the MCPs. There are three main factors limiting the overall sensitivity of the orthogonal TOF:

Sampling Efficiency

This is the proportion of ions entering the pusher that are pushed out orthogonally. A Q‑TOF has a sampling efficiency of 22%.

Transmission of Grids

The ions have to pass through the three pusher grids as well as the reflectron grid. At each grid a proportion of the ions are lost. For a Q-TOF, the overall transmission of the grids is 12%.

Detection Efficiency

Not all ions that hit the MCP are detected. The detection efficiency of the MCP is 65%.

Multiplying together these factors we find that the overall sensitivity of the orthogonal-TOF is 2%. This is true for ions whose flight times match the pusher frequency. For ions of lower masses there is a further reduction in sensitivity, given by the factor T/Tm where T is the flight time of the ion, and Tm is the maximum flight time for the pusher frequency in use.

This sensitivity may not sound a lot, but it is 100 times greater than that achieved by a quadrupole scanning over a range of 1000 Da, at unit resolution.

Tuning for Resolution in V Mode

· Set Entrance slider to zero.

· Set Pusher slider to 980.

· Set TOF slider to 9.10 kV and adjust voltage to -9.10 kV (neg pot on PSU).

· Set Reflectron voltage to 2150 V (MassLynx slider).

The required slider position will be approximately 36.0
· Set Pusher voltage to 900 V (~ 920 on top helidial on pusher unit).

· Set Puller voltage to 650 V (~ 660 on bottom helidial on pusher unit).

· Set sliders as follows:

Collision Energy
10 V

Transport

2 V

Entrance

65 V

Aperture 2

8 V

Tube


65 V

AccV


200 V

Offset 1

0 V

Focus


0 V

Offset 2

0 V

· Introduce gas into the collision cell (~ 6 x 10-5 mbar).

“Collisional cooling” reduces the energy spread of the ions, improving resolution.
· Obtain a beam on MS1, adjusting Offset 1 to give maximum intensity.

· Set TDC Start to 1000 and TDC Stop to 150.

If peak splitting is observed, set TDC Start to 900. 
· Acquire TOF beam, adjusting Pusher and Puller helidials for best resolution.

An Lteff of ~6760 on Masslynx V3.4 will give an approximately correct mass scale.

An Lteff of ~1760 & a Veff of 9100 will give an approximately correct mass scale.
· Adjust Tube slider for best resolution and peak shape.

· Further optimise resolution by varying Offset 1 and Steering.

· Reducing Aperture 2 to 5 V will give an increase in resolution, but at some cost in sensitivity.

· Varying Entrance slightly may give improved resolution.

Setting the TDC Stop Value

· Acquire a beam to the MCP detector from m/z 100 to m/z 1000 (any sample).

· Switch the MCP to 2800V.

· Switch the Entrance to 0 to kill the beam.

· Reduce the TDC stop until significant noise appears (TIC > 1e3 counts)

· Increase the TDC stop until this noise reduces to ‘grass’ (TIC < 200 counts)

· This is the new TDC stop value.

· Increase the MCP to 2900V and ensure the noise stays below a TIC < 200 counts.

· Set entrance to the correct value and re-check resolution.

· Check for ringing, if apparent then reduce MCP volts.

· Run MCP gain test.

· Now MCP gain test should plateau before ringing occurs.

Tuning for Resolution in W Mode

· Set Pusher slider as for V mode.

· Set TOF slider to 10.15 kV.

· Set Reflectron voltage to 1.698 kV (MassLynx slider).

The required slider position will be approximately 25.0
· Leave the Pusher voltage at same value as for V mode.

· Leave the Puller voltage at same value as for V mode.

· Set sliders as follows:

Collision Energy
10 V

Transport

2 V

Entrance

18 V

Aperture 2

8 V

Tube


17 V

AccV


55 V

Offset 1

0 V

Focus


0 V

Offset 2

0 V

· Introduce gas into the collision cell (~ 6 x 10-5 mbar).

· Obtain a beam on MS1, adjusting Offset 1 to give maximum intensity.

· Set TDC Start to 1000 and TDC Stop to previously calculated value.

If peak splitting is observed, set TDC Start to 900. 
· Acquire TOF beam, an Lteff of ~3650 & a Veff of 10000 (a software bug stops you entering a value > 10000) will give an approximately correct mass scale.
· Adjust Tube slider for best resolution and peak shape.

· Further optimise resolution by varying Offset 1, Steering & AccV – AccV may tune up anywhere between 50 & 200.

· Varying Aperture 2 slightly may give improved resolution.

· Varying Offset 2 slightly may give improved resolution.

· Varying Entrance slightly may give improved resolution.

Sensitivity in W Mode

When fully tuned up for 20,000 resolution in W modes, the sensitivity should be >25% of the sensitivity in V mode – this assumes that grids 1 & 2 have not been changed for the high transmission variety. Ensure that when making comparisons, that the MS profile is set the same in V & W modes. This sensitivity change should be calculated in terms of the peak area and not peak hieght, the sensitivity change is best measured on raffinose in negative ion.

Operation in Negative Ion Mode

When tuning on the MS1 detector, reduce TOF to 3.0 kV. This is to maintain an adequate voltage differential between the dynode and phosphor. Always set TOF to 9.1 kV (10.15kV in W mode) when acquiring TOF data. Adjust Tube for best resolution – 10,000 should be obtainable. Do not adjust pusher and puller helidials from positive ion settings.

The impact of ions on the dynode produces electrons. These are accelerated towards the phosphor, which is at a more positive potential than the dynode. The impact of electrons on the phosphor produces photons, which are detected by the photomultiplier tube.

In W mode, set the TOF, Reflectron, Entrance, AccV, Tube & Offset 1 sliders as for +ve ion W mode. Obtainable resolution in W mode should be 20,000.

 Pusher Unit







Entrance, Offset 1 and Offset 2 voltages enter the rear of the unit via a 4-way Fischer connector (pin1 = entrance, pin 2 = offset 2, pin 3 = offset 1).

The Entrance goes to the entrance star. The Offset 1 goes to the pusher PCB and the Offset 2 goes to the puller PCB, via the GOLD connectors.

The voltage to the low end resistor chain comes from the WHITE connector on the puller PCB.

There is no connection to the WHITE connector on the pusher PCB.

The pusher and puller power supplies are connected to their respective PCBs via the RED and BLACK connectors (RED = positive, BLACK = negative). Their outputs are unstable at less than about 250 V.

The MCP power supply does not work below about 800 V.

Warning: The resistor chain must always be connected to the puller PCB, or failing that, to ground. If the resistor chain (pin 6) is left unconnected, the second ring lens will float up to TOF potential. This could lead to arcing to the second grid, and possible damage to the puller PCB.




Entrance Link Lead

The use of the entrance link lead ensures that the pusher, third grid and second grid are all at entrance voltage, eliminating a pusher / puller fault as a possible cause of a failure to see a beam on the MS1 detector. Connect the lead as follows:

· Ensure instrument is in standby

· Disconnect both pusher and puller PCBs at J7

· Connect the two free BNC leads to the BNC tee on the entrance link lead

· Place the entrance (red lead) crocodile clip on the entrance star

· Place the ground (black lead) crocodile clip on the pusher unit chassis

Setting Lteff
Acquire a TOF spectrum of a compound of known mass. Use the indicated mass to calculate a new value for Lteff.




Where mind is indicated mass and mact is actual mass.

Mass to Time Conversion

The time-of-flight T, of an ion of mass to charge ratio m, is given by the equation:




Where K = 1.36 for a flight tube voltage of 9.1 kV, and T is in (s.

e.g. for doubly charged gramicidin, m = 571.4  ( T = 32.5 (s

When considering a peakwidth, differentiate to give



        

where (T is the peakwidth in s, (m is the peakwidth in Da, and m is the mass in Da.

Definition of Resolution

Using the FWHM definition, peakwidth is measured at half height.




Effects of Vacuum on Resolution

The vacuum within the TOF region of the QTOF family of instruments can be seen to have a direct influence on the resolution achieved.

Experiments have shown that there is a steady improvement in resolution as the vacuum improves but also that there is a certain point at which further improvements in the vacuum do not have a significant effect.  This can be called the Vacuum-Resolution Threshold and for QTOF W Optics Instruments this value is 1.0 e-6 mB.  The TOF vacuum must be equal to or better than this vacuum before any decision is made regarding the resolution performance of the instrument.  This same value is applicable for both V and W mode resolution.


[image: image6.wmf]Resolution v Vacuum

for Pusher Assy #12001 on UD428

8000

9000

10000

11000

12000

13000

14000

Vacuum

0

5

10

15

20

25

30

Res @ m/z 956

Valleys


Pusher Rates – V mode

The time period between pusher pulses is variable; one of six available values is selected automatically according to the acquisition high mass. High mass acquisitions require a longer period between pulses because of the longer flight times involved. Shorter time periods are used for lower masses in order to maximise sensitivity.

	Periodic Time / (s
	Acquisition high mass

	44
	( 1000

	62
	1001 – 2000

	88
	2001 – 4000

	124
	4001 – 8000

	176
	8001 – 16000

	248
	16001 – 32000


Pusher Rates – W mode

In W mode, the pusher rates approximately double due to the increase in flight time of the ions in the TOF chamber (ie they travel approx. twice as far). Always acquire W mode data with manual pusher selected (tick manual pusher on the MS2 page) and double the periodic time on the tune page slider in accordance with the table above ie for an acquisition of 500 to 1500 in W mode, use a time of 124(s.

Power Supply Ripple

Voltage ripple on the pusher, TOF and reflectron power supplies can cause peak broadening, limiting the obtainable resolution. The effect of 1 V p/p of ripple is summarised in the following table. The peak broadenings apply to m/z 571.

	Power Supply with Ripple
	Peak Broadening / Da

	Pusher
	0.07

	TOF
	0.055

	Reflectron
	0.045


TDC Settings

Start (mV)


This is the size of trigger signal (via TDC trigger input) that is necessary to trigger the TDC i.e. start the clock. A typical value is 1000 mV.
Stop (mV)
This is the size of pulse (via TDC signal input) needed to register as an ion i.e. to stop the clock. It should be set to a value high enough to prevent electronic noise being detected as ions. A typical value is 150 mV. Stops are disabled for the first 9.1 (s after the trigger, preventing acquisition of ions below m/z 45.

A stop value that is set too low will result in high background noise, as well as distorted peak shapes and isotopic distributions.

Threshold
This should always be set to zero.

Bunching
This should always be set to 1.

Use 4GHz TDC

For Masslynx V3.5, select the Use 4GHz TDC option if 4GHz is fitted, deselect if 1GHz is fitted.

Lteff

This will be approximately 1800 for 3.6GHz TDC in V mode, 3650 in W mode.

Veff

Set to 9100 for V mode, 10150 for W mode (software only allows 10000 at present).

Pusher PCB

This PCB is used as either a pusher or a puller. When used as a puller, the board polarity is opposite to the instrument ion mode.




The Spellman power supply is connected to J9 (RED) and J6 (BLACK). The voltage can be measured on TP6 w.r.t. TP1

The low voltage DC (entrance + offset) comes in to the board on J4. It can be monitored on TP8.

The pulsed output from the board is on J7. It can be monitored using a scope with a x100 probe on TP4.

The TDC trigger output is on J1. This is not used when the PCB is used as a puller, in which case a 50 ( terminator should be fitted. 

The high voltage DC output to the resistor chain is on J8 (WHITE). This must be measured using a high voltage probe with the resistor chain connected. It is only used when the PCB is used as a puller.

The polarity request signal enters the PCB on J3 pin 11 (24 V = positive, 0 V = negative). The polarity of the PCB can be monitored on the left side of R29 (7 V = positive, 0.7 V = negative).

The polarity request signal from the main electronics unit goes to the pusher PCB only. This request is then inverted and sent to the puller PCB.




Polarity switching is effected by the FETs TR5 and TR1. In positive ion mode TR5 is open and TR1 is closed. This anchors the negative Spellman output at entrance + offset. In negative ion mode TR5 is closed and TR1 is open. This anchors the positive Spellman output at entrance + offset. The Spellman power supply polarity does not change.

The following are representations of the pusher and puller pulses as measured with a x100 scope probe on TP4. The scope input impedance should be set to 1 M(. It is assumed here that the entrance is at 65 V with both offsets at zero.




The rise-time is ~ 90 ns (measured from 10% to 90% of pulse height).

The trigger signal (J1) can be monitored directly on a scope using the trigger BNC cable which normally goes to the TDC. Set scope input impedance to 50 (. The initial rise of the trigger should be very smooth to at least 1.4 V intensity, with a rise time of about 10 ns. The point of inflexion observed at about 1.4 V can lead to peak splitting if the TDC Start level is at this point. The TDC Start should be set such that triggering occurs below the point of inflexion.

Pusher Fault-Finding

A pusher fault can lead to loss of beam on the MS1 detector. A pusher fault is indicated when setting the pusher slider to zero recovers the beam.

If the beam disappears on selecting manual pusher, suspect TR2 on the pusher PCB. If this fault is noticed in negative ion mode, suspect TR6. This fault type can be seen using a scope on TP4. The voltage between pulses will not be equal to entrance + offset 1. 

A high voltage on TP4, when the board is not pushing, would indicate failure of FET TR4 and/or TR3.

Note: Attaching a scope probe to TP4 causes a loss of beam to the MS1 detector when not pushing. The TOF beam is unaffected.

TOF PCB – 3886-201 PCB




Other test-points

	Power supplies
	
	
	References
	

	TP4
	+ 5 V
	
	TP15
	+ 5 V

	TP35
	+ 15 V
	
	TP5
	- 5 V

	TP36
	- 15 V
	
	TP34
	+ 10 V

	TP3
	+ 12 V
	
	TP25
	- 4.09 V


The 3886-201 schematics refer to the lens supplies as follows: lens 1 transport, lens 2 aperture 2, lens 3 AccV, lens 4 focus/steering, lens 5 focus/steering, lens 6 entrance, lens 7 offset 2, lens 8 tube and lens 9 offset 1.
TOF PCB – 3886-202 PCB
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Other test-points

	Power supplies
	
	
	References
	

	TP34
	+ 5 V
	
	TP32
	+ 5 V

	TP5
	+ 15 V
	
	TP33
	- 5 V

	TP3
	- 15 V
	
	TP6
	+ 10 V

	TP35
	+ 12 V
	
	TP23
	- 4.09 V


The 3886-202 schematics refer to the lens supplies as follows: lens 1 transport, lens 2 aperture 2, lens 3 AccV, lens 4 focus/steering, lens 5 focus/steering, lens 6 entrance, lens 7 offset 2, lens 8 tube and lens 9 offset 1.

Pumping Logic PCB

The analyser (quad) Penning gauge is connected to the socket marked “SRC. PEN.” It only comes on when the vacuum display is selected in MassLynx. The instrument can only go into operate when the pressure in the analyser is less than the analyser Pirani trip level (~2 x 10-4 mbar).
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If the analyser Penning fails to come on, check the analyser Pirani trip level:


Run EngCon (Transputer systems only)


T

test


3

Pirani trip set

Adjust pot on pirani body (nearest vacuum flange end) to give 2 x 10-4 mbar.

On an EPCAS system, adjust the setpoint for 2-4mBar as per the label on the pirani body.

Notes:
The firmware must be NTPUMP18 or later.

The analyser (quad) Pirani should be connected via the rear-panel socket marked “GAS” or “QUAD”.

The optional source Pirani is connected to the socket marked “C.C. PIR”.

The safety interlock LED is on when the 84 V RF generator supply is enabled.

The Turbo speed LED is on when all turbo pumps are at greater then 80% of full rotational speed.

F1 is a 2.5 A fuse on the 24 V input to the PCB.

Analog PCB




Turbo Pump Drive Modules

The green LED on the turbo pump drive module will come on when the pump is at 80% or more of full rotational speed. This should happen within a couple of minutes of switch-on. Note: this LED will stay on when the pump is switched off, until the speed falls to below 80%.

The three red LEDs indicate rotation of the pump. When the pump is switched on, the three LEDs will flicker briefly as the speed of the pump increases. At higher speeds, all three LEDs will stay on continuously. If, when the pump is switched on, only one red LED lights, the motor is not rotating.

The 80 V supply to the turbo is always present when the vacuum breaker is on. The start / stop control is via a contact closure on the pumping logic PCB. To start the pump, the contact closes, pulling down the 24 V on the control line from the drive module.

Drive Module Pin-outs

	Pin
	Signal
	

	1
	start/stop control input
	link to pin 5 or 6 to start.

	2
	status output
	15 V at < 80%, 0 V at > 80%

	3
	Ground
	

	4
	speed analog output
	0 to + 10 V

	5, 6
	0 V
	

	7, 8
	80 V
	allowable range 68 to 85 V


Caution

To avoid damage to drive module, switch off vacuum breaker and allow pump to stop completely before disconnecting module from pump or main electronics unit.

Hexapole RF PCB




LED D5 is on when RF is being produced. TP4 is ground.

There are two inputs to the PCB, a 0 to 10 V reference (monitor on CN1 pin 6) and a 24 V supply (monitor on CN4 pin 2).

The RF reference can also be monitored on pin 10 w.r.t. pin 4 on the appropriate D‑type below the RF hexapole supply box.
+ 15 V and - 15 V supplies are produced on the PCB.

Rectified RF can be monitored on TP5.

The RF output can be monitored directly on TP2, using a oscilloscope with a x100 probe. The RF frequency is about 1 MHz. 

To Tune PCB

· Start with T1 slug wound fully in and RV1 fully anticlockwise

· Set RF offset to 0.1, turn RV1 clockwise until output maximises (TP2)

RV1 normally optimises at close to the clockwise limit
· Monitor 1.0 V rectified RF (TP5 w.r.t. TP4)

· Set RF offset to 1.0, adjust RV1 until output maximises, at ( 600 V

Wind slug out to get 600 V if this cannot be achieved by RV1 alone

· Check output varies linearly with request at 0.1 and 0.5 RF offset

If oscillation or latching is observed at 1.0 RF offset, check mod 3947/4 is done.
EPCON PCB

The Epcon pcb (3870-201D) is used with EPCAS systems. It fits into the MA3886 unit in place of the transputer pcb. The parallel port from the pcb is used for data transfer to the parellel port of the EPC. Ensure IC 7 on this pcb is issue E or later to enable TOF data acquisitions.

TDAT PCB

The host PC and embedded PC TDAT cards have different link positions:

Host PC
2.5 MHz, SW1 (DMA) = 1, SW2 (IRQ) = 5 

Embedded PC
5.0 MHz, SW1 (DMA) = 1, SW2 (IRQ) = 5 

Switch off the electronics breaker before disconnecting TDAT cable from TDAT card.

IC6 should be a 74F163 device, not a 74FCT163. This latter device can cause comms failure.

Disconnect the network and serial links from the PC while running PCTEST (the TDAT loopback test).

MCP Power Supply

The 9-way D-type connector on the Spellman MI3P1/I15 has the following connections:

Pin 1

0 V

Pin 2

0 to + 10 V reference  (10 V ( 3 kV)

Pin 3

+ 24 V  (only present in operate)

Pin 5

0 to + 5 V readback  (5 V ( 3 kV)

A grounded readback line will cause the high voltage output to go to a maximum.

A 1k( resistor in line with pin 2 improves reliability.
MCP Conditioning

Do not start conditioning until the TOF vacuum has been < 3 x 10-6 mbar. Set TOF voltage to 5 kV.

Conditioning (Hamamatsu MCP’s all times)

Start = 300 V, Stop = 2700 V, Duration = 60 minutes, Step = 1 minutes

8000 Da Quadrupole Upgrade

The mass range of the quad can be increased from 4000 to 8000 Da by modifying the RF generator and quad PCB, as described in document 22300.

The modified RF generator has a 109.5 turn coil. The rectified RF in align mode should optimise at about 3.0 V. 

The ZZ parameter in Instrum.cfg should be set to 8200. On an EPCAS system, modify the file QTOFINI.RIO in the c:\masslynx\qtof\vxworks & c:\masslynx\vxworks directories so that the INSTRUMENT_MASS_RANGE is 8200.

The mass / resolution scale of the 8000 Da quad should be set up using the standard 4000 Da quad procedure, as described in document 23623 (25629 for QTOF2E).

Backplane PCB

PCB Connector Layout
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Low Voltage Checks
Remove all PCBs and check voltages directly on extender cards. Remove white Molex connector from top of right hand Coutant Alpha power supply to enable the 84V & 24V operate supplies. Switch on electronics circuit breaker. Measure w.r.t. chassis.

	Supply
	Measure / V
	Connector
	Pin

	+ 5 V
	+ 5 ( 0.05
	J132
	C32

	DGND
	    0 ( 0.05
	J132
	C30

	+ 15 V
	+ 15 ( 0.05
	J131
	C2

	AGND
	   0 ( 0.02
	J131
	C6

	- 15 V
	- 15 ( 0.05
	J131
	C10

	+ 28 V
	+ 28 ( 0.5
	J133
	C32

	+24
	+ 24 ( 0.5
	J152
	C16

	+ 84 V
	+ 84 ( 0.5
	J152
	C12

	+24 V operate
	+ 24 ( 0.5
	J103
	C30


Adjustment of 5 V Supply
Switch off breaker and refit Molex connector. Insert transputer and digital PCBs. Switch on breaker. Measure TP9 w.r.t. TP10 on the transputer PCB (TP* wrt TP** on the EPCON PCB). Adjust to 5.00 V using the pot at the top of the left hand Coutant Alpha power supply. 




Main Electronics Unit Layout
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Part Numbers

	Pump logic PCB

N920210A
	N920223A
	Vacuum monitoring. Phosphor, probe and photomultiplier references.

	Transputer PCB

N920200A
	N920200A

	Communication and control, MS1 detector ADC

	EPCON PCB
	3870201DC1
	Communication and control, MS1 detector ADC

	Digital Scan PCB

N920204A
	N920231A
	Control signals for mass, resolution, collision energy

	Analog PCB

N920202A
	N920230A
	Source and APCI heaters, cone, extraction lens,  and source hexapole DC offset

	TOF PCB – V mode

(QTOF2 only)
	3886201DC1

	TOF pusher timing, 200 V  supplies for transfer lenses, tube, entrance, offset 1 and offset 2

	TOF PCB – W mode


	3886202DC1

	TOF pusher timing, 200 V  supplies for transfer lenses, tube, entrance, offset 1 and offset 2

	Quad Control PCB


N920205A
	N920232A

N920240A
	Control of quad RF and DC

8000 Da version

	Analog channels PCB

N920212A
	N920212A
	Four channel user input (e.g. UV detector). Maximum input is 1 V, 12 bit ADC.

	Power sequence PCB

N920214A
	N920214A
	photomultiplier supply, operate switching

	External connection PCB N920206A
	N920206A
	Input for 4 channels at rear of instrument, routes signals to analog channels PCB

	Applied Kilovolts K1/11
	7990245
	HV DC supply. ± 420 V for lenses and ± 1300 V for quad DC (unterminated)

	Applied Kilovolts HP12/162
	7992249
	( 10 000 V for flight tube (TOF) (unterminated)

	Applied Kilovolts KS20/39
	7990241Q
	Phosphor supply (unterminated)

	Applied Kilovolts HP5/36
	7990246
	Reflectron supply

	Applied Kilovolts HP8/153
	7992242
	Probe supply (for CC mode APcI)

	Applied Kilovolts HP8/173
	7992261
	Probe supply (for MUX systems)


	Alpha 600W
5B28G24D15/15E
	7990299
	Standby supplies: 5 V, 28 V, 24 V, ± 15 V

	Alpha 600W
24G28D28D28D
	7990298
	Operate supplies: 24 V, 84 V

	Omega MML400

28D28D24D
	7990288
	Soft vent 24 V, Turbo pump 80 V supplies

	
	
	

	Head amp PCB
	N922200A
	For photomultiplier

	TDAT PCB
	A775200A
	For communication with transputer PCB

	Time to digital converter PCB  (TDC)
	7991606
	3.6 GHz (includes connector adapter and cable)

	Embedded PC (TDAT)
	8820117
	Includes built-in network card

	Embedded PC (EPCAS)
	8932362
	PC case with PSU

	Embedded PC (EPCAS)
	3944001DC1
	Motherboard with flash memory & built in network

	DE450 Network card
	8900112
	For host PC

	ORTEC VT120A preamp
	7992111
	Amplifies TOF MCP output by a factor of 200

	Surge protection device
	0880141
	Protects attenuator from arcing

	Attenuator
	0880130
	20 dB

	Hexapole RF PCB
	P422211AC2
	For collision and transport hexapoles 

	Hexapole RF unit
	3947001DC1
	Includes hexapole RF PCBs

	RF generator
	N925012A

N925014A
	With 79.5 turn RF coil (4000 Da)

With 109.5 turn RF coil (8000 Da)

	RF generator PCB
	N920208A
	Part of RF generator

	Pusher PCB
	3882200DC1
	Produces pusher or puller pulses

	Spellman MI3P1/I15
	3882014BC1
	+ 3 kV for TOF detector (unterminated PSU is 7992200)

	Spellman MI1PN15
	3882012BC1
	1000 V for pusher pulse (unterminated PSU is 7992201)

	Spellman MI1PN15
	3882013BC1
	1000 V for puller pulse (unterminated PSU is 7992201)

	
	
	

	Vacuum System
	
	

	Edwards E2M28
	6060122
	Rotary pump

	Edwards EXT255
	6061973
	Analyser and TOF turbo pumps

	Edwards EXT255Hi
	6061817
	Source turbo pump

	Edwards EXDC80
	6061951
	Drive module for EXT255 pump

	Edwards EXDC160
	6061952
	Drive module for EXT255Hi pump

	Edwards APG-L-NW16
	6060932
	Active Pirani gauge

	Edwards AIM-PL-NW25
	6060933
	Active Penning gauge

	Edwards AIM-S-NW25
	6060973
	Active Penning gauge (alternative type)

	Mechanical
	
	

	MCPs (one pair)
	6062659
	

	Collision cell assy
	M950532DC1
	Does not include wiring

	TOF head assembly
	M950502DP1
	V mode version - does not include MCPs

	TOF head assembly
	M950703DP1
	W mode version - does not include MCPs


TDC Connector Adapter
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The SIP (scan in progress) signal can be monitored on pin 5 w.r.t. pin 2 on a D-type break-out connected in-line at the TDC. Acquire TOF data with a scan time of 5 s and an interscan of 2 s. The SIP will be high (~ 3.5 V) during the interscan, and low (0 V) during the scan. The SIP signal originates on the digital PCB, and travels to the TDC via the TOF PCB. A SIP signal that is shorted to ground will prevent the MassLynx tune page from initialising.
MassLynx Configuration – V3.4

Q-TOF 2 requires MassLynx 3.4 with software change note #256. If Q-TOF 2 is declared during MassLynx installation the following edits will be already done.

Instrum.cfg

ZS=1

Z-spray source 



SI=8


ZZ=4190
Quad mass range; set to 8200 when 8000 Da quad fitted


AF=4


M1=18

Quad DAC bits

M2=16

Hexapole DAC bits

Q2=1

QTOF 2

RE=1

Resolution enhancement; precursor scanning PCB fitted


PG=0

Pulsed gas cell RF disabled (when PG=1 RF drops to zero 

during interscan)

There must be a return at the end of the last line.

Administrator.ini
[AcquPara]

QTOF2 = 1

masslynx\qtof\vxworks\qtof.txt
Delete the # from the beginning of the line Set4GHzTDC 1

masslynx\vxworks\qtof.txt

Delete the # from the beginning of the line Set4GHzTDC 1

MassLynx must always be in the MassLynx folder, otherwise the embedded PC will fail to find the correct files when it boots.

MassLynx Configuration – V3.5

Q-TOF 2 Transputer requires MassLynx 3.5 with software change note #338. Select Q-TOF 2 from the Q-TOF family list and select the TDAT Option & 4GHz TDC option.

Q-TOF 2 EPCAS requires MassLynx 3.5 with software change note #343 or later. Select Q-TOF 2 from the Q-TOF family list and select the Ethernet Option & 4GHz TDC option.

For MUX or Lockspray, do the following to allow software control:

On the main Masslynx page, select Tools | Options | Multi-probe and then tick either the MUX or LockSpray boxes. For MUX, select 4 or 8 probes as required and then pos/neg switching or ** as required and click OK.

On the source tune page, you will now have a header that says either MUX or LOCKSPRAY with the probe options listed below.

MUX / LockSpray Option

Fit the MUX or LockSpray source to the instrument as required and connect up as follows (each uses the same cables, the only difference in the control is the MUX control unit is a COL1 & the LockSpray is COL2).

MUX: Connect Probes cable and desolvation gas from the MUX probe as standard. Plug the HV cable into the fischer socket on the motor bracket and into the Capillary/Corona connector on the front panel. Connect the nebuliser gas to the side of the MUX housing. The TOP spray is #1, the BOTTOM is #4 (#8 on an 8 probe MUX).

LockSpray: Connect the Probes cable and desolvation gas as standard. Plug the HV cable from the reference probe into the Capillary/Corona connector on the front panel, and the HV cable from the standard probe into the socket on the reference probe of the LockSpray assembly. Using the legris tee piece provided, connect the nebulising gas lines from both probes to the nebuliser gas connector on the front panel.

MUX & LockSpray: Connect the motor to the control unit with cable 3892010CC1 & the control unit to the instrument rear panel connector MUX using cable 3886153CC1.

MUX: On the tune page, select HOME under MUX and ensure the MUX motor is at spray #1. Select #4 and ensure the motor moves to spray #4.

LockSpray: On the tune page, select ANALYTE under LockSpray and ensure the LockSpray baffle is at the standard ESI spray. Select REFERENCE and ensure the baffle moves to the reference probe (see doc 26080 on how to test LockSpray).

Temperature Compensation

For the best external calibration stability results, the QTof2E should have been switched on and set to constant operating conditions for at least 2 hours. Also, the mains power supply should be stable to within (5% of its mean value before the calibration is made. However the mass scale may still drift by up to 100ppm/oC change in room temperature due to a combination of the thermal expansion of the flight tube and the temperature dependence of the PSUs.

The automated temperature compensation available on the QTof2E can reduce the effective thermal drift of the mass scale to less than 10ppm/oC change in room temperature.

Parts List:

Description



Part Number
TOF flight tube temp sensor cable
3887132DC1

Clamp Plate



M950691AD1

Heat Sink Compound


Unknown

Araldite




Unknown

Set-up Procedure:

1. (a) Using a heat sink compound, fill the cavity in the side of the flight tube.

(b) Submerge the transistor and resistor into the filled cavity- leaving the two earth connections at either side.

(c) Place clamp plate over the filled cavity, securely fix the two earth connections on the outside of the clamp plate.

(d) To fix the heat sink compound / wires and reduce airflow to the heat sink compound, apply araldite (or similar substance).

(e) Plug the two pin connector into the top event out socket (event out 4), with the corresponding switch in the down position (gives 24 Volts when DXC enabled). The three pin connector should be plugged into analogue channel 4.  

2. Ensure that Masslynx v3.5 with software update #347 or later versions are installed.

3. An external mains socket should power the main fan above the electronics unit.

4. The instrument’s electronics covers and external covers should be attached and left on for at least six hours with the main fan on.

5. Leave the instrument in operate for at least 2 hours.

Running the Temperature Compensation Procedure:

Ensure that no TOF calibration is loaded and the temperature compensation flag (Options(TDC) is deselected and set to zero. Set up a 2.5 hour acquisition with gramicidin-s or a similar weight compound through the sample list (at least a 750 µl syringe will be needed), analogue channel 4 is to be acquired at the same time. To do this, in the Method Editor page select Options ( Analog data... and check box 4.

On running the acquisition ensure that no covers or sliders are moved. After 30 minutes, switch off the main fan. This will increase the internal temperature and in turn result in an increase in the mass of gramicidin-s along with the value obtained from analogue channel 4 (numerically displayed on the chromatogram by selecting SpectrumQTOF ( TempCorrection under the Header Editor.

After a further hour (longer may be required if the mass/ temp increase is small) switch the main fan back on. The analogue channel value and mass should then be seen to stablise and eventually decrease.

Combine 10 scans before the fan was turned off and 10 scans at the summit of the chromatogram. The temperature increase can be obtained as the analogue channel value is equal to 10000 x temperature. 

(E.g. AnCh = 3.15e5, then temperature = 3.15e5 / 10000 = 31.5 (C)

The amount the mass increased before the fan was switched back on can be converted into a ppm value and then compared with the temperature change. As a numerical example, if the mass increased from 571.36 to 571.42 and the temperature increased by 1.5 oC then we would calculate the ppm/oC value as follows: (M = 571.42 - 571.36 = 0.06Da = 106 x 0.06/571.36 = 105ppm. So the mass has shifted by 105ppm for a 1.5oC temperature change, therefore the ppm/oC value is 105/1.5 = 70ppm/oC.

Calibrate the instrument as normal using PEG.(See following paragraph if you have software change note 367 or earlier)).

At the time of this information a ‘Bug’ exists in software change notes 367 and earlier. This ‘Bug’ prevents the calibration temperature being transferred to later acquisitions and as a result the DXC is disabled. To check if this is happening on your instrument, check the _header.txt file for data that should be DXC compensated. Near the bottom of this file should be a line $$Cal Temperature followed by a value, this value should be the temperature of the instrument when the calibration was made, if this value is zero then the ‘Bug’ is on your instrument. To get round this ‘Bug’ follow the steps below:-

1.
Aquire 1 mins worth of data through sample list whilst also aquiring analogue channel 4.

2.
Combine and Center this data.

3.
On the specrum goto tools->make calibration and select your cal file.

4.
When you are happy with the calibration, Save it but as a .cal file (you will have to type this in as the default is .scl)

5. 
Exit the calibration and exept the calibration.

6. Goto the tune page and load this calibration as an instrument calibration.

The instrument should now be calibrated and DXC should work.
For all subsequent acquisitions select the ‘Use temperature compensation flag’ in Options | TDC Settings and enter your calculated coefficient (70ppm/oC from above).

Using the sample list, set up an acquision of PEG over 2 hours, this time the temperature coefficient should compensate for any temperature dependent shifts and the mass scale should be more stable.

Select 3 masses (200ish, 400ish and 800ish) from the acquired data, combine 10 scans every 15 minutes starting at T = 0 up to T = 120 (9 data points) and note down the 3 masses (after centering) each time.

Compare these masses with the expected masses and produce a RMS value for each mass over the 2 hour period. Each RMS value should be less than 10ppm. An example for the 200ish mass may be seen below: - 

	Time (mins)
	Correct Mass = 221.1390

	0
	221.1398
	3.6 ppm

	15
	221.1406
	7.2 ppm

	30
	221.1408
	8.1 ppm

	45
	221.1400
	4.5 ppm

	60
	221.1408
	8.1 ppm

	75
	221.1403
	5.9 ppm

	90
	221.1395
	2.2 ppm

	105
	221.1388
	0.9 ppm

	120
	221.1381
	4.1 ppm

	
	
	RMS = 5.5 ppm


Tune Page Sliders – V Mode

	Name
	Typical value
	Description

	Capillary
	3000 V
	Voltage on probe tip.

	Cone
	50 V
	Voltage on sample cone. Sample dependent.

Readback = collision + cone + extractor + RFlens

	Extractor
	0 V
	Voltage on extraction cone.

Readback = collision + extractor + RFlens

	RF Lens
	1.0 V
	DC voltage on source hexapole.

Readback = collision ​– RF lens

	Multiplier
	550 V
	Voltage on photomultiplier tube. Do not exceed 700 V.

	MCP
	2700V (3 diodes) 2100V (1 diode)
	Voltage on micro-channel plates. Do not exceed 2900 V (on single diode head, do not exceed 2300V)

	LM Res
	5
	Quadrupole resolution (low mass)

	HM Res
	5
	Quadrupole resolution (high mass).

	Collision
	10 eV
	Energy of ions entering gas cell. Use > 25 eV for MS/MS

	Ion Energy
	2.0 eV
	Energy of ions entering quadrupole.

Readback = collision – ion energy

	Steering
	0 V
	Up / down steering of ions into pusher.

	Entrance
	65 eV
	Energy of ions entering pusher region. Adjust for best TOF resolution.

	Pre-Filter
	5 V
	Offset voltage on quadrupole pre- and post-filters.

	Transport
	4 V
	Offset DC voltage on the transport hexapole.

	Aperture 2
	10 V
	Voltage on second pumping aperture. Increase for best sensitivity, reduce for best resolution.

	AccV
	200 V
	Accelerates ions after pumping aperture.

	Focus
	0 V
	Focuses ions through pusher. Zero gives best resolution.

	Tube lens
	65 V
	Last lens before pusher. Adjust for best TOF resolution.

	Offset 1
	0 V
	Offset voltage on pusher plate. Adjust for best TOF resolution.

	Offset 2 
	0 V
	Offset voltage on second grid. Adjust for best TOF resolution. Exceeding 2 V can cause baseline artefacts.

	Pusher
	980 V
	Fine tuning of pusher / puller pulse for best resolution.

	TOF(kV)
	9.1kV
	Flight-tube voltage.

	Reflectron
	36
	Sets reflectron voltage. Readback is actual voltage (in kV)

	Time ((s)
	60 (s
	Time between pusher pulses. Determines TOF mass range; only operative in manual pusher mode.


Tune Page Sliders – W Mode

	Name
	Typical value
	Description

	Capillary
	3000 V
	Voltage on probe tip.

	Cone
	50 V
	Voltage on sample cone. Sample dependent.

Readback = collision + cone + extractor + RFlens

	Extractor
	0 V
	Voltage on extraction cone.

Readback = collision + extractor + RFlens

	RF Lens
	1.0 V
	DC voltage on source hexapole.

Readback = collision ​– RF lens

	Multiplier
	550 V
	Voltage on photomultiplier tube. Do not exceed 700 V.

	MCP
	2700V (Ham’s) 2100V (Gall’s)
	Voltage on micro-channel plates. Do not exceed 2900 V (on single diode head, do not exceed 2300V)

	LM Res
	5
	Quadrupole resolution (low mass)

	HM Res
	5
	Quadrupole resolution (high mass).

	Collision
	10 eV
	Energy of ions entering gas cell. Use > 25 eV for MS/MS

	Ion Energy
	2.0 eV
	Energy of ions entering quadrupole.

Readback = collision – ion energy

	Steering
	0 V
	Up / down steering of ions into pusher.

	Entrance
	18 eV
	Energy of ions entering pusher region. Adjust for best TOF resolution.

	Pre-Filter
	5 V
	Offset voltage on quadrupole pre- and post-filters.

	Transport
	4 V
	Offset DC voltage on the transport hexapole.

	Aperture 2
	10 V
	Voltage on second pumping aperture. Adjust for best resolution.

	AccV
	55 V
	Accelerates ions after pumping aperture.

	Focus
	0 V
	Focuses ions through pusher. Zero gives best resolution.

	Tube lens
	17 V
	Last lens before pusher. Adjust for best TOF resolution.

	Offset 1
	0 V
	Offset voltage on pusher plate. Adjust for best TOF resolution.

	Offset 2 
	0 V
	Offset voltage on second grid. Adjust for best TOF resolution. Exceeding 2 V can cause baseline artefacts.

	Pusher
	980 V
	Fine tuning of pusher / puller pulse for best resolution.

	TOF(kV)
	10.15kV
	Flight-tube voltage.

	Reflectron
	25
	Sets reflectron voltage. Readback is actual voltage (in kV)

	Time ((s)
	60 (s
	Time between pusher pulses. Determines TOF mass range; only operative in manual pusher mode.


Resolution Specification

10 000 on (M + 6H)6+ from bovine insulin.
Acquire data over the range m/z 500 to 1500. 

Demonstrate resolution by comparing with the theoretical isotope cluster. 

In the Spectrum window, select Tools, Isotope Model.

Enter the molecular formula: C254H377N65O75S6
Select Create Continuum Spectrum.

Select Multiply-charged ion and set Charge state to 6.

Set Peak Width to give the required resolution:

	Peakwidth (m/z956)
	Resolution

	0.0956
	10 000

	0.0869
	11 000

	0.0797
	12 000

	0.0735
	13 000

	0.0683
	14 000

	0.0531
	18 000

	0.0478
	20 000


C254H377N65O75S6  monoisotopic mass = 5729.6009

	Species
	m/z

	(M + 3H)3+
	1910.875

	(M + 4H)4+
	1433.408

	(M + 5H)5+
	1146.928

	(M + 6H)6+
	955.941

	(M + 7H)7+
	819.522


W Mode

20 000 on (M + 6H)6+ from bovine insulin.
Negative Ion V Mode: Resolution = 10,000 on (M -4H)4- from bovine insulin.

Negative Ion W Mode: Resolution = 20,000 on (M -4H)4- from bovine insulin.

Gramicidin-S Tune Solution

The recommended tune solution is 2 ng/(L in 50/50 water/methanol with 1% acetic acid. This should be introduced at 5 (L/min. Set the photomultiplier to 550 V.

TOF sensitivity

The intensity of the doubly charged ion should be greater than 4000 for a 5sec scan (V mode at a resolution of >8000).

	Species
	m/z

	(M + H)+
	1141.71

	(M + 2H)2+
	571.36


Masses of Glu-Fibrinopeptide B y" Fragment Ions

Sequence: GluGlyValAsnAspAsnGluGluGlyPhePheSerAlaArg

(M + 2H)2+ = 785.8427

	175.1195
	627.3254
	1056.4750
	1441.6348

	246.1566
	684.3469
	1171.5020
	

	333.1887
	813.3895
	1285.5449
	

	480.2570
	942.4321
	1384.6133
	


Test Reagents

Gramicidin-S    Sigma G 0900
     C60H92N12O10      
FW = 1214.4 (hydrochloride)

Stock solution 

Dissolve 10 mg in 100 mL of 50/50 methanol/water + 1% acetic acid giving 100 ng/(L.

Tune solution
Dilute stock solution by a factor of 50, e.g. to 2 mL of stock solution add 98 mL of 50/50 methanol/water + 1% acetic acid giving 2 ng/(L.

Bovine Insulin
Stock Solution
1 mg/mL in water. This contains 175 pmol/(L. 

Spec. Solution
Take 3000 (L of the stock solution and add to 100 mL of 50/50 Methanol / water + 1% acetic acid. This gives a final concentration of 5 pmol/(L.

For negative ion resolution specs use 10 time the concentration of bovine insulin but with no acid.

[Glu1]-Fibrinopeptide B   Sigma F-3261    1569.6 Da
Contents of bottle = 0.1 mg = 64 nmol

Stock Solution

Add 2000 (L of water, to give a solution of 32 pmol/(L. Store in freezer.

Intermediate Solution
Take 100 (L of the stock solution and add 3100 (L of  50/50 MeOH/water + 1% acetic acid, giving a solution of 1 pmol/(L. Store in freezer.

Spec. Solution
Take 220 (L of the intermediate solution and add 2000 (L of 50/50 MeOH/water + 1% acetic acid, giving a solution of 100 fmol/(L.

Horse Heart Myoglobin   Sigma M1882  (mass = 16952 Da)

Stock Solution
Weigh out 5 mg (295 nmol) in a reagent bottle, and add 60 mL of water, to give a solution of 5 pmol/(L. Store in refrigerator.

Spec. Solution
Take 100 (L of the stock solution and add 2400 (L of 50/50 water/acetonitrile + 0.2 % formic acid, giving 200 fmol/(L. Store in freezer.

D(+)-Raffinose   Sigma R-0250
 C18H32O16.5H2O     FW = 594.5      (M - H)- = 503.16
Stock solution
200 ng/(L

Tune/Spec. solution
Dilute stock solution 40 times with 50/50 acetonitrile/water, giving a solution of 5 ng/(L. e.g. add 51 (L to 2000  (L of 50/50 acetonitrile/water. Store in refrigerator.

PEG Mix

Stock solution

40 mg PEG 200, 50 mg PEG 400, 80 mg PEG 600 and 150 mg ammonium acetate in 100 mL of 50/50 acetonitrile/water + 0.2% formic acid

Spec solution
Dilute by a factor of 100 with 50/50 acetonitrile/water + 0.2% formic acid to give a solution of 4 ng/(L PEG 200, 5 ng/(L PEG 400, 8 ng/(L PEG 600 and 15 ng/(L ammonium acetate

Sodium Iodide
Dissolve  200 mg in 100 mL of 50/50 2-propanol / water giving a solution of 2 (g/(L. Store in refrigerator.

Haemoglobin (Human)   Sigma H 7379

Dissolve 3.5 mg in 20 mL of 50/50 water/acetonitrile + 0.2 % formic acid, giving 10 pmol/(L. Store in refrigerator.

TP31 offset 1
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