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= Adapt the best, most proven design aspects from both
ACQUITY and Alliance to create a UPLC capable quaternary
solvent manager

— Based on state of the art low pressure mixing technology
— Keeping system dwell volume as low as possible
— Supporting the full UPLC pressure range

— Using already proven ACQUITY fluidics, electronics and
software where appropriate

= Make it cost competitive

— Only need one pump, CPU and personality card
— Degasser functionality added to personality card

= Proven reliability
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Low Pressure Degasser Chambers
Manifold

Gradient Proportioning Valve Pairs Seal Wash Pump
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3- GPV Outlet to LP Slamp'e Manager E“rge
Manifold inlet Solvent Degasser Chamber

2- Degasser Chgmber 1- Solvent Bottle to
outlet to GPV inlet Degasser Chamber inlet

COMPANY CONFIENTIAL - For Internal Use Only © 2011 Waters Corporation. All rights reserved.



7Y%\ Global Training

& Development

3- Primary Head Transducer to 4- Accumulator Head Transducer
Accumulator Check Valve to Vent Valve

12V Actuator

2- LP Manifold to Primary 1- GPV Outlet to LP
I2v Mixing Manifold
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GPV FILTER
(20 MICRON FRIT)
All 4 are changed at PM

=Same proven Alliance type GPV valve

= ocated closer to the head to keep dwell
volume down

=Can be replaced as a pair for lower
maintenance costs
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Side View Top View
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—= Primary and
Accumulator

Actuators
Vent Valve
Power Supply
Personality
Card = CCPU2K3V
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Degasser

Pump
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Vacuum Pump ENET and
Attachment RS232 Power Supply
Screws Connectors
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A ACQUITY UPLC Console for System QSMBETA 04 on Node NPI-DETECTORS-2 - [Quaternary Si &S| 18] x|

EALHi BRLC Srie Conbrol - Configure Maintain  Troubleshoot  Help ¥ Eower ¥ Flaiy
erna t kanag|
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Seal Wash

Maintain  Troubleshoot
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SealWash Pump

System QSMBETA 04 on Mode NPI-DETECTORS-2 - [Quaternary

+ 6138 psi
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System
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¥

Waste
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WCC Ground: 0,000 ¥
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-15%; -15.037 ¥
+24Y: 23,758 W
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¥ Flow
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Flow:

Solvent A:
Solvent B:
Solvent C:

Solvent D:

Contral | Configure  Mair

Set flow...

®O®e

|Automatic Prime Configuration =

Perform an autematic salvent u%&
[V whenever the salvent selection v postion

Stop flow
Frime solvents...
Frime seal wash

Reset Q5

Configure | Maintain  Troubleshoc

Automatic prime. ..

changes prior to the start of an injection (

Buration of prirme; Flow:

min L
i3 Cancel

Dynamic | eak Test

parameters|

Accumuator: 1000 | pai

Mo-Flow shutdow...

Wiew module infarmation )

Flot properties...

Maintain | Troubleshoot  Help
Heads...

[t Chee |
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Dynamic leak test... \

Wash plungers

Fieset pumped volume. ..

Create log entry...

Troublezhoot | Help

Save plot file...

Frint plat...

Service mode...
Save service profile...
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~Solvent Line(s) to Prime
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M
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Prime Seal Wash

:y Start priming seal wash?

o

‘wash the plungers after the Fallowing
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setflow | e

Set FHow...
E: —Siolvent Li ko Pri

Flow: m L /rmin /'Stnp o alvent Linefs) ta Prime

- Vv a

Frime zolvents. ..
. o
Solvent A: |100.0 a Prime seal wazsh v E
Solvent B: 0.0 %o Reset Q5M Ve
Solvent C: |0.0 o P D
Solvent D: |0.0 %
Time:

@ @ ﬂ min Start I Cloze
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Configure | Maintain  Troubleshoc

Automatic prime. ..

Mo-Flow shutdowe...
Yiew module inh:nrmath

Plat properties...
Automatic Prime Configuration =]
Perform an automatic solvent pr{%& .
¥ whenever the solvent selection wSlve position No-Flow Shutdown C ﬂ
changes prior ko the start of an injection
Wash the plungers after the Follawing | _
DG Pl Flgus: period of kime without Flow: 1.0 e
1.00 mir 2,000 il frin
ok | Cancel I
] Cancel
No-Flow Shutdown Configuration
] ] ] ] Runs the Wash Plunger function
Automatic Prime Configuration automatically after the specified period
Used with the Solvent Select without flow.

Valve. Allows the user to
automatically run a prime
when they switch to a different
“D” solvent line while running
samples.
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i}y QSM Comp Acc AB 1ml Flow in Q5™ Beta-4 Comp Acc tes inistrat &l -10] x|
File Edit Wiew Help

D|=|H| &x|

[»

ACQUJW Quaternary Solvent Manager

Gerneral |Misc I Data I

SO|Vent Descri Dtions — Saolvents ~ Pressure Limits _E_I
here form the pull-down + R - .| Lo [0 psi il The ACQUITY Calculator
menus. Descriptions B |30/10 water/ACN witt 7] High [T4000 | psi [ can be accessed by
can be added by C [s010wateriaCN 7] - clicking the Calculator
clicking the edit button. D 30710 WaterACN wit ] SealWash Period: 500 min button or alternately
— from the ACQUITY

. . . : console top-level menu.

Gradients or isocratic Tirme Eon a8, %B % %D | curve | P
(mLAming

conditions are entered 1 000 1000 00 o
in the Gradient Table. : L ki sd s
Blnary to Quaternary 4 ggg """""" 200 |:||:| 11 LI

gradients may now be
specified. Standard
Waters gradient
Curves apply.

Comment;

Ready A
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A flow acceleration rate
can be entered in this
field. Once downloaded to
the QSM the flow rate will
ramp up at the prescribed
rate.

The Pre-Injector Volume
specifies the volume from
the QSM to the SMDI
inject valve. When a value
other then zero is
entered, the injection will
be delayed until the QSM
has pumped the
prescribed volume of the
gradient. Approximate
volume is 345ul.

% Gradient AB IM in SQT_E_QSM_FTN_TUV_1\SQT_E_QSM_FTN_TUV as System/Adminis... [= |[8][X]

File Edit Miew Help

O[] 2

4 Huaternan Solvent Manager
_C_OUJJ[Y Quaternary Solvent Manager
General Misc lData l

Accelerate to 2 mlmin in:

min [4.444 ml /mindmin)

Pre-Injector Wolurme:

1] ul

Ready
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Blue Chromatogram- No Pl Delay Black Chromatogram- 300ul PI Delay
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Plot Properties

Time Pange | A1 QSM | 4 b

QM Yo &
J5M % B

5M % O

J5M % O

035M Accumulakor
05 Accumulator Leak Rate
J5M Degasser

J5M Flow Rate

5M Primary

J5M Primary Leak Rate
(J5M Swstem Prassure

E Color ~
lineCalar Bl cBlue
El Data Processing
dataProcessing Sampled
El Description
[rame) ACQ-CSM#QIMEETADZ 1 PercentSolvents
= Misc
Localklanne Qs % A
El Scaling
aukoscale True
rnanualiMinscale -5 e

ok, l [ Cancel ]

Select the QSM diagnostic data channels to acquire. These will
be saved as independent channels in Empower or MassLynx.
Note: some of the above channels are enabled for beta testing
only and will not be available in the released product.
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Parameters| Status | Results |

Pressure Solvent End Point
Accumulator: A& (%) Yent Yalve
Primary: 12000  psi B O () Column {Active Pre-heater Outlet)
Include Sample Manager Needle and
T Seal
DO
Prime

Retry the test if it fails, up bo a maximum of EI additional attempts.

Parameters 5tatus| Results|

Accumulator Primary Test Attempt: 1
Leak Rate (nL/min}: 1] 1] Previous
Result:
Pressure {psi): 9003 16

o g 25M Primery @
I =

GEh Accumulator

0000 —| -
o 4

oo 15kt Primary Leak Rate “A?\))

0.010—

pai

nLmin

0010
0.010—

G5 Accumulstor Leak Rate

nL/min

T e o T | b o o e T o o [ =T T =TT
-5.00 -4.50 =4.00 =350 =3.00 =250 -2.00 -1.50 -1.00 .50
Minutes

Run Time:

Accumulator: Holding pressure -
IS monitoring leak rate

0.0
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Parameters | Stakus Results‘
Accumulator Primary
Result: Passed Passed
Leak Rate: 20 nl /min 16 nl/min
Maximum Pressure: 9161 psi 7027 psi
Percent of Stroke: 9 %4 8 %
Compressed Yolume: 5 ub 4 uL
Compression Attempts: 1 1
Test Attempts: 1
Frint

2r=h Primary

sk Accumulator

‘3 20000 — /
S )
0.0 —

2= Primary Leak Rate

~ a L h r. Lok d

nL/mir
o0
=
[
=
|

=k Accumulator Leak Rate

nL/min
T
=
(=]
=
|

-10.00 =800 =200 =700 £.00 -3.00 =400 =300 -2.00 -1.00
kMinutes
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The optional Solvent Select Valve provides the ability to select between
5 different solvents for the "D” line. It has the same components as the
Vent Valve. The pod assembly is of course different.

Solvent Select Valve
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The solvents are switched before entering the degasser assembly.

To D Line Degasser
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View in 3D with Deep View
Free at
www.righthemisphere.com/dv
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Rotor and Stator Rotor
(Transparent View) (with Stator removed)

Rotor Channel
The clock style rotor channel connects
one solvent at a time to the center port.
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SSV Motor Connection SSV Encoder Connection
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% SEC_6p0_200mM_0p5_15 in BioACQUITY_031910 on INFM-EMPSRV-01 as rootd/Pow... [= |[B][X]
File Edit Wiew Help

D

r:?'an[l_}r:&gr Manager Detector

ACO-QSM  ACQ-FTH | ACQ-TUY

ACOUIW Quaternary Solvent Manager

General | Mise | Data |

Solvents Preszzure Limits ﬂ
A |125mM Monobasic Sn-ﬂ;l Low: [0 psi J
B |125mM Dibasic Sodiun ~| High: 15000 psi
C [1.0M Sodium Chioride |
8] |W’aler j |N|:| Change j Seal Wazh Period: 010 miin
“D” Solvent Selection Menu — > 0]
This menu becomes active ' —— D3
. . Ly F) ; g
when the optional SSV is AF | Tme | i | o we | wp el ]
installed and detected by the 1 0500 B.ODE 0.2 878
QSM. Once selected, the z 1500 0500 6 CfACAEIEME 0.z 78 s
solvent will be used for the j
D line until another method =
is loaded or it is switched in Commert; | El |
the console.
F | LI_‘

Ready
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= ACQUITY LIPLC System

I Satple Manager FTN
I TUY Detector

& Colimn

Flots

Maintenance Counters
Logs

@ SystemStatus

A_ ACQUITY, UPLC Console for, System pre

[Quaternary Solvent Manager]
ool Corfiguie  Maintain Troubleshoat  Help

@ Power @ Flow
conditions performance
6 psi A 2.7 % 05M Total volume pumped
0.000 mifmn B 17.3 % (
0.000
[Egesas 200 = pressure ripple {psi, 1 min)
0.96 psital D6  60.0 % Minimum  Maximum  Delta R
Vent valve: -6 -5 ¢
System Home
@SM System Pressure i@’
sm— Realime
E [ 5]
2.0
S Primary
000-|
[SSTERWIURSIY A
00|
GEW AoumiEtor
s
EES.
s Sy = T = T
0.0 a0 .00 700 00 S0 00 a0 200 100
Minutes

COMPANY CONFIEN

“D” Solvent Status Indicators

The current D line selected is
indicated in the QSM top level and
Interactive console menus.

IAL - For Internal Use Only

UITY UPLEC Console for System pi

= ACAUITY UPLE System
= Quaternary Solvent Manag

Performance
 Sample Manager FTN
[ TUY Detector

# Column

Plaots

Maintenance Counters
Logs

\

__} System Status

ioACQUITY TUY_11mar10 on Node CORE

Control  Corfigure Maintain  Troubleshoot  Help ®iw O
ﬁD Miser/Filter
: ) B ON
o Seal'ash Pump +-1psi -6 psi A &h
0.50min .77 el ) o
. o Y B
& ) : 2 %
. i
e Vet Yl
—/ PRIMARY Cystem
+
Solvent Cutist
Irlet
SealWash

HMarifold

Degasser

Waste
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_ Cantral | Configure Mair Prime Solvents
S Set Fow...
Flow: 0.000 riiLfrriin Chop o Solvent Linels) ko Prime
Frime zolvents. .. A
Solvent A: 2.7 e Prime zeal wazh
[#]E
Solvent B: |17.3 e Reset Q5M
[w]c
: 20,0 <
el 4 Wpot [Joz []oz [Jo4 [Jos []oe
Solvent D: |20.0 % |DE |
Ol Time;
eOR6 po ) ] [ o ]
e i 5 03

O /
“D” Solvent Selection Checkbox
In addition to lines A,B and C, each
D line checked will be individually

primed for the time specified in the
menu above.
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= Familiarize yourself with PM procedures
— Perform procedures that differ from ACQUITY Classic (BSM)

= Perform key new service procedures
— Again as they differ from ACQUITY Classic (BSM)

= Disassemble the unit as desired
= Reassemble and run diagnostics

= Cautions
— Do not take apart individual degasser chambers
— Be careful not to cross-thread the GPV outlet fitting
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