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Regulatory Compliance

Thermo Fisher Scientific performs complete testing and evaluation of its products to ensure full compliance with
applicable domestic and international regulations. When the system is delivered to you, it meets all pertinent
electromagnetic compatibility (EMC) and safety standards as described in the next section or sections by product name.

Changes that you make to your system may void compliance with one or more of these EMC and safety standards.
Changes to your system include replacing a part or adding components, options, or peripherals not specifically
authorized and qualified by Thermo Fisher Scientific. To ensure continued compliance with EMC and safety standards,
replacement parts and additional components, options, and peripherals must be ordered from Thermo Fisher Scientific
or one of its authorized representatives.

EMC Directive 2004/108/EC

EMC compliance has been evaluated by TUV Rheinland of North America, Inc.

EN 55011: 2007, A2: 2007 EN 61000-4-3: 2006
EN 61000-3-2: 2006 EN 61000-4-4: 2004
EN 61000-3-3: 2005 EN 61000-4-5: 2005
EN 61326-1: 2006 EN 61000-4-6: 2007
EN 61000-4-2: 2001 EN 61000-4-11: 2004

FCC Class A, CFR 47 Part 15: 2007

Low Voltage Safety Compliance
Low Voltage Safety Compliance has been evaluated by TUV Rheinland of North America, Inc.

This device complies with Low Voltage Directive 2006/95/EC and harmonized standard EN 61010-1:2001,
IEC 61010-1:2002, UL 61010 A-1:2004, CAN/CSA 22.2 61010-1:2004.

FCC Compliance Statement

THIS DEVICE COMPLIES WITH PART 15 OF THE FCC RULES. OPERATION IS SUBJECT TO
THE FOLLOWING TWO CONDITIONS: (1) THIS DEVICE MAY NOT CAUSE HARMFUL
INTERFERENCE, AND (2) THIS DEVICE MUST ACCEPT ANY INTERFERENCE RECEIVED,
INCLUDING INTERFERENCE THAT MAY CAUSE UNDESIRED OPERATION.




this manual pertaining to the safe use and operation of this product before using the device.

fji CAUTION Read and understand the various precautionary notes, signs, and symbols contained inside

Notice on Lifting and Handling of

Thermo Scientific Instruments

For your safety, and in compliance with international regulations, the physical handling of this Thermo Fisher Scientific
instrument requires a team effort to lift and/or move the instrument. This instrument is too heavy and/or bulky for one
person alone to handle safely.

Notice on the Proper Use of

Thermo Scientific Instruments

In compliance with international regulations: Use of this instrument in a manner not specified by Thermo Fisher
Scientific could impair any protection provided by the instrument.

Notice on the Susceptibility

to Electromagnetic Transmissions

Your instrument is designed to work in a controlled electromagnetic environment. Do not use radio frequency
transmitters, such as mobile phones, in close proximity to the instrument.

For manufacturing location, see the label on the instrument.



WEEE Compliance

This product is required to comply with the European Union’s Waste Electrical & Electronic Equipment (WEEE)
Directive 2002/96/EC. It is marked with the following symbol:

Thermo Fisher Scientific has contracted with one or more recycling or disposal companies in each European Union
(EU) Member State, and these companies should dispose of or recycle this product. See www.thermo.com/
WEEERoHS for further information on Thermo Fisher Scientific’s compliance with these Directives and the
recyclers in your country.

WEEE Konformitat

Dieses Produkt muss die EU Waste Electrical & Electronic Equipment (WEEE) Richtlinie 2002/96/EC erfiillen.
Das Produkt ist durch folgendes Symbol gekennzeichnet:

Thermo Fisher Scientific hat Vereinbarungen mit Verwertungs-/Entsorgungsfirmen in allen EU-Mitgliedsstaaten
getroffen, damit dieses Produkt durch diese Firmen wiederverwertet oder entsorgt werden kann. Mehr Information
tiber die Einhaltung dieser Anweisungen durch Thermo Fisher Scientific, tiber die Verwerter, und weitere Hinweise,
die niitzlich sind, um die Produkte zu identifizieren, die unter diese RoOHS Anweisung fallen, finden sie unter
www.thermo.com/WEEERoHS.



http://www.thermo.com/WEEERoHS
http://www.thermo.com/WEEERoHS
http://www.thermo.com/WEEERoHS
http://www.thermo.com/WEEERoHS

Conformité DEEE

Ce produit doit étre conforme a la directive européenne (2002/96/EC) des Déchets d'Equipements Electriques et
Electroniques (DEEE). Il est marqué par le symbole suivant:

Thermo Fisher Scientific s'est associé avec une ou plusieurs compagnies de recyclage dans chaque état membre de
'union européenne et ce produit devrait étre collecté ou recyclé par celles-ci. Davantage d'informations sur la
conformité de Thermo Fisher Scientific  ces directives, les recycleurs dans votre pays et les informations sur les
produits Thermo Fisher Scientific qui peuvent aider la détection des substances sujettes a la directive RoHS sont
disponibles sur www.thermo.com/\WEEERoHS.



http://www.thermo.com/WEEERoHS
http://www.thermo.com/WEEERoHS

‘asop
UeS 21413ua19g Jaysi4 oway] Ip mopoud

1 1ad 8|B20] BOIUJB]| BZUB]SISSY/ IP 0IZINIBS
|1 U3 031EIU0 Ul 1SI818W Ip ebaid

IS “8Jenunuod 1p ewnd ‘einpasold eun sad
B2Z31NJIS Ip BINSIW B| 0IqQNP Ul 8 OpUBN]

"glenuew ajussald

|8U 81311288 1UOIZNIS| | B1€}NSU0I Ip
ajuain,||e alejeubas Jad o1yaaaiedde, ||ns
813/0Ul 01BZZI|13N @ 0]OqWIS 0}S8NY
‘81106919 13U8spadald 8| el} 0$81dWwod
uou 0]03d1iad "0a13uab ojoaad

"01y223sedde, ||ns

8UOIZUBINUBW IP [JUBAIBJUI OUBN}1BY)8

1S 0 191WIyd 11opotd ouelbbauew IS
opuenb IA318304d 11BIYII0 8IBSSOPU| BISIA
B||e Iuuep aiesned 0Jaqgaulod elle,|jau
11ussa.d 8||aa11ed 8j|ap 0 191wiyd 11opold
Ip 1z21y2s 1|9 "elsiA e Jad ojooliad

gewuwerul
sef 1p ezuasaid ul ewaisIs |1 eSN Is opuenb
1u0IZNeZald 8INAOP 8| BJE1OPY "OIpUAIU|

"aUoIZUBINUEBW P 0}UBAIBIUI,| BIRINNBYS
Ip ewid OUIppaILe IS 11Bp|RISH
1usuodwod | 8ya aiapuaiy -alojes

"0110 1 INPIS8] 8P OJUBWIBWS O

J1ad eyealpul einpadoud e| a1inbas 8 oroide
11011USIUO0I B1BZZ1|1}{) "[JUBILII/INIS0LI0D

0 ‘luabenw ‘luaboisaued

121801 191W1Ya 11opoud aleibbauew
Jad nnuenb 18p aJessopu) o1yaaiedde,|jau
8s0|0911ad 8ydIWIYI 8ZULISOS

Ip ezUasaid 8]1qISSO “191WIYD 13jopoid

(g0d) oredwess

0}INAII9 1p 8P8YJIS 8||ep auoizalo.d

e 1yaJadod | 8181|601 uo “8i0118dns
OWIaYJs 0] BZUBS 0JUBLINIIS O] BIBAILIE
UON "BJl1I8|3 eaul| e||ep olyddaiedde, |
a1e|0s| pa alaubads 8110320 suoIzZUBINUBW
Ip ojuBAIB1UL ISeIS|enb alenjiaye

Ip BUWIL4 "8YdISly 1u0Isa| 81ea0A0.d ond 8yd
3U0ISUB} B}|E PB 8}U81I00 P 0}BIUBWI|E

9 01y22a.edde ] -auoizesohjoj ep yooys

VZN3L43IAAY

NN
9113U8198 J8ysI4 owlay] ap so3anpoid so|
eled [BO0| BOIUJB] BIDUBISISY 8P BUIDL(Q
B| U0 0}9BU0I UB asebuod JinBasoid

ap Sa)ue ‘esopnp eas ojuswipadold

un ap 2JAJE BIGUINPILAI B| OPUBN)

‘|lenuew
8]S8 U8 SEPIUSIUOD SBUOIJINIISUI SB|

e 01lensn |e J1ajal Jed ojuawinasul |8 us
BZI[13N 8S USIGLIE} O]OqUIIS 8)ST "SaI0LIBJUe
sel06a1ed se| us opinjaul ou 0ibijad

un 81s1xa anb eaiiubig :jesauab oabijag

“0JUBWINIISUI [B OJUBIWIUBJUBW
ap 0191AI8S B|1ep [ 0 SodIWInb

so19npoud Jejndiuw |e $a10398101d
soloajue 81|13 'solo SO| us SaUOISa)
Jesned uapand ajuaweasniq usy|es

anb sejnaiued o sodiwinb soanpold

ap seinpeai|es se :sofo soj Jed oibijad

"S9|qeweul
sasef ap el1ouasald ua ewa)sIs
|8 sesado |e opepind ebus) :ofiang

“0JUBIWIUBIUBW 8P OI9IAIBS
1en198}8 ap 8lue ‘Ualjua as sajuauodwod
doj anb eywiay :seanjesadwa) seyy

‘0pesn 8}1ade |ap 8s1aJeysap
eled sopeqoide sojusiwipadold

A sayuaidiaal 81|13 SIUBIILI/SOAISOLI0D
0 souabelnw ‘sousBouraies ‘soaIxgl
soaiwinb so1anpod Jefsuew |e saiuenf
891|111 "soso4bijad soojwinb sojonpold
18U8)U09 8pand ojuswinisul [ :ealwINg

"0s8Jdwi 0112112 8p

sealie} se| ap sel012830.d Senalqna sey
eAaNWa. O “Sepeinb $aio18)xa Senaigna
SNS UIS 0JuBWNJISUI [3 81800 O "BINIIY|D
UOIJBIUBWI[E 8P BBUJ| B 8P 8S1E}I8U0ISEP
A asiebede elagap 81$9 ‘OjuswNASUl

|B OJUBIWIUSJUBW 8P OIIAIBS Jep

ap sajuy "ss|euosiad sauoiss| Jianpoid
ap saoeded 'sauoisua] Seye ezi|in
ojusWINAISUl 81s7 :ea199|e efiieasaq

NOIINYIIYd

‘asop

UesS a1y1ua1dS Jaysi4 oway| ap sunpold
sa| Inod 8ja1ual|) 8d1M188 ayooud snid 8|
18]08]U0D IBNUIIU0I B JUBAR ‘8UIBLIBIUI
158 81npga01d aun,p 81auns e IS

‘|]anuew juasaud

Np SUOIIANIISUI XNE Inalesl|in,| JsAoAuas
nod juawnisul,| Ins Juawa|eby ainbiy
ajoqwAs 89 “ney snjd s8g112 saLI0ba1ed
xne sed jueuspiedde,u anbsu un,p
39ussa.d e| anbipu| :jesauab sabueq

“JuaWNJISuL,| INS UOIUBAIBIUI 81N0}

inod no anbiwiyd 1npoid ap uonejndiuew
a3n0} ap s.10| uordslold sp senasuN|

$ap Ja0d 'xnah sa| unod sasnaiabuep ag
1uaAnad $ap1|0s no ‘sapinbi| ‘sanbiwiyd
suonnoaloid saq :xnaA saj inod 1abueq

"Se|qewweyjul zeb
ap 9uasgId Us BWa)sAS np uonesl|in,|
ap $10| uonnessid daAe Jiby :a1pudou|

“UOIUBAIBIUI 10}
1UBAR 1IpI0J}a] 8P S9NeYI sluesodwod
XNe 81118Wiad :ainjesadwa) ayney

"8]Iny,p $18Y23p Sap Jasselleqap
as Inod sagnfojowoy sainpgaold sap 18
SjuaIdiogl Sap JasI|IIN) “SIUBLUI/SHISOLI0D
no ‘saugbeinw ‘sauabligaued ‘sanbixoy
sanbiwiyd synpold snoy Jajndiuew

nod sjueb sap zanog uswinasul,|

Suep JaAnoJ) as Juaanad xnaiabuep
sanbiwiya synpold saQ :anbiuny?

‘sgwiduwi SN0

ap sa1ied sap sina1a8loid SiNig S8 JBA3|UD
sed 8|\ "8|218AN0J UOS SUS JUBWINIISUL|
18s1|1n sed 8 "UOIUBAIBIUI 1N0}

1UBAR JUBINOD B 82IN0S B| B 9YaULIGIP
19 9191Je 8139 JIOp JUBWN.ASUI ] $8|[810d100
saunssa|q sap 4abijyur p sejqeded suoisusy
$ap as1{11n Juswnuisul 1 :anbuyaaja a0y

NOILN3LLY

‘Bunpuigusp

Ul 8PINPo.J 8SO[* UBS J1413U813S JBYS|4
owJay] Jnj uonesiueBiosbunzimsiaun
TN TR ERVET N

131y| HW ‘Uslyeyloy 8IS J0Asq ‘yaIs

8IS Uaz}as ‘puls UBIEPUN Wi SUBIYRLIBA
S3UIB }18YJaYaIS 8Ip Jagn YaIs 8IS UUBAA

‘uasiamnzuly uabunsiamuy Jne lazinuag
uap Wn ‘}apuamian nzep wapiagne
4angpueH wi plim [oquiAg sasaiq

181 UBQaIIYISag UslioBaiey Uspuayslsion
uap Ul Jya1u alp ‘Jye4ar) aia}iam

U8 1y81saq $3 :yejan autawabj|y

"8]|11qZINY2S 8UIs SaleI8n)

sap Bunyep Jap 18q Japo usijeyiway)
Hw Buebuwin wisg a1g uabel] "usydesinian
uabunziajisnusbny usuugy [ax1ueqd
auIa| BP0 Usl[eyiwayy) 81zidsIa)
:uabiny 1ap 1yejabsbunziajiap

"uaq1a13aq uasen
ualeqpunziua uoA Lemuafiag ul walsAg

Sep 8IS UUAM 'UBLIYBUZRWSIYIISION
uabiBe|yasula aip 815 Uslydeag :4ana4

‘uagey yynxyabge yais asaip wapyoeu 1sia
usjusuodwoy 81z1YJ8 8IS UBLIBA :9ZHH

‘ula}|eyag uauaqgalyasabion

Usp Ul UsY1IYasIop Uap puaydaidsiua

1 se1yoneIgqian 8IS uabiosiug
“Ual|eyIWay) Uspuszial/uapuaze

1apo usuabeinw ‘usuabouiziey ‘UsyIsIX0}
1w Buebwin wiag aynyaspueyzinyas ais
uabel] “uayeyiua ualjeyiway) ayalyesab
uuey 1eIac) $8saI( :ualeyIway9

"qe yolu
usne|diayia uoa Bunyaspgezinyas aip 8IS
UsWYaN ‘|8398Q wauswwoushge Hw yoiu

us}iaqiesbuniiep) 8IS UaqI811ag “UspIaM
1uuanab 238 won pun 18)jeydsahige
18180 Sep gnw uayiagJesbunpepn

10/, "UBUUQY UBYIeSINIBA usbunzia|iap
3Ip 1epuamian usbunuuedsyaoH

USPJaM 1180 WasaIp U] :}30yasoip|a|]

1HJISHOA

"S19NP0I4 8BS0 UBS JI}11UBIIG
J1aysi4 ownay Joj uoijeziuebio poddng
|B1UYD8] (IO INOA 10BIUOD ‘B]GRUOIISAND
S1 81npado.d e Jo A1ajes ayl usypn

‘|lenuew siyj ul

SUOI3INJISUI 03 18SN BY} J8j8. 0} JuBWNIISUl
3y uo sieadde joqwiAs SIy} ‘0s|y
"sa110681e2 8A0QE BY) Ul papN|aul Jou S|
1By} Jussald s| piezey \/ :piezey |eiauayg

‘Juawinisul
ay1 Buiainies 1o seaiwayd Burjpuey
uaym sasse|f Ajajes teap “sojarued
BuiA}} 1o sjeaiwayd palane|ds woly
1n220 p|nod abewep A7 :prezey akg

"sased a|gewweyy Jo auasald sy} ul
wosAs ayy Bunesado uaym aied asn :a4i4

1009 03 sJUBUOdWOI palesy Aue mojje
‘Juswinisul 8y} Buiainas alojag eay

|10 8)seM 8s0dsIp 01 sainpadoid

Jadoud pue s1auieiuod panoidde

aS() "S|BIWBYI JUBYILII 0 BAIS0I00 1O
‘ouabelnw ‘aluabouraied ‘aixo buljpuey
uayM $aAQ|B Jeap\ “S|BIIWBYD Snoplezey
UIBIU0d 1YBIwW JUBWNIISUI SIY| :|edlway9

"Sg0d W04 S19A0I BA1308}0.d BAOWa)
10U 0Q JuBWN.SUl 8y} Burielado ajiym
uo J8A0d doy 8y daay 1emod aul| woly

JUBWINIISUI Y} 198UUOISIP PU. JUBWNIISUI
8y} umop Inys ‘Burainies alojag Aunful
|euostad asnea uea 1eys sabeyjoa ybiy
$8SN JuaWNIISul SIY| HI0YS 913933

NOILNVI

loquAs NOILLNYD



MV MY G MAEEWR G U T HRPH LT X g

el W WEH IS WL  c RADEHH TR
BY YW - YYWERHWERTRUHBFEYE  SYTIH—

CHWIERM B Y REYAFELTF
VEF - ZHLEWYTILHEETFVERY Y EH Y

CHBOWYHE MUY RIANEHBBWLET Y X

CHHLFEI TR KW ETELY R T

cHEYBEYW A HEHHIE 4
BHEEY - FEHWE - HEFVREN HEEEE «  BE
HEHB - CHFVFRAYEF LI YR EY T HY

cERYOINL G L oY
YR VU BT EZLUFEF L - S BHETYREY MY EY
CMZHHF - FEVEBEYEFYY TS HIYERY &2

FREYY

CIRHOHES2—EA
Y —MLEN—U=LLON (EDLA—OAHAON LATE—FHO
STY N Tchii—F Y “REHIITGY> PWHIEQ £ HRETE

AR 2N
SRUEOhAU LT =2 ‘RIS QA NCEEO T DIEME YR °6
RFNWZ TG ERHCEYOL b £ OTFRET RO T - BRI G —

MR HE
ZEWHEALDLNHNES | DY ORMHELST R G 0 HOEGHED). *£
R 0 RUHEY S ACH RN LTRSS B GET) - WY 2 L2

= CARL 2 CHE
ERRGY NEEGQLYRRT LY AL WHT (T LOF ©

CARA D CL2ES) BB IULCHZOGYYURIWEY T D |

AR DN M ZEE R BFOY HUAGHORE CRL DB
2FHE HMCH GHTEE RO LB - T CFERWE R
FHE LR 0 @RS DN B h B e B EALEY  HeEd)

MRAL D NHRYE v YO

B 2L " MRIDNHNBHEZRMHE L LYY EZ—

ERT CMRADNBENULCBEZUE N THREHLT "NEF - &Y
LR OQUHRBE Y EZEYYY MHHZHRERRMIEOD - HE

SEEY

*S}ONP0.J 9SO UBS J1}1IUBI1IS

13ysi4 owlay Joj uoieziuebio yoddng
|BIIUYIB] [BIO] JNOA 19BIUOI ‘B]gRUONISEND
S1 81npadold e Jo A1ajes ay1 usypn

‘|lenuew siy3 ul
SUO11INJISUI 03 JBSN 8U} Jajau 03 Juawnisul
ayy uo sieadde [oqwiAs Sy} ‘0S|
'sa1106a1ed anoge 8y} Ul papn|aul Jou s
1ey} Juasald si pezey \ ;piezey |eiauan

‘Juawnsul

ay Buiainlas 1o sjeaiwayd Buipuey
uaym sasse|B Ajajes teap “sajarued
ButAy} 10 s|eaiwayd passyie|ds wouy
1n220 p|nod abewep aA7 :psezey ak3

"saseB a|qewwey} Jo soussaid ayy ul
wa3shs ay Buresado uaym aied as( :ali4

1002 0} sjuaUOdwoa pajesy Aue mojje
“Juswinnsul 8yl Buiaines 81ojag eay

|10 8)seM 8s0dsip 01 sainpadoid

Jadoud pue s1auieiuod panoidde

as() "S|BIWBYI JUBYILI 0 BAIS01I00 1O
‘ouabelnw ‘aluaBourased ‘aixo buljpuey
uayM $aA0|B Jesp\ “S|eaIWaYD snoplezey
UIBIU0d 1yBIw JuBWNIISUI SIY| :|edlway)

"Sg0d W04 S19A0I BA1308}0.d BAOWa)
10U 0Q JuBWN.SUl 8y} Burielado ajiym
uo J8A0d doy 8y daay 1emod aul| woly

JUBWINIISUI Y} 198UUOISIP PU. JUBWNIISUI
8y} umop Inys ‘Burainies alojag Aunful
|euostad asnea uea 1eys sabeyjoa ybiy
$8SN JuaWNIISul SIY| HI0YS 913933

NOLLNVI

loquAs NOILLNYD



Contents

Thermo Scientific

Chapter 1

Chapter 2

Preface............oi xiii
Related Documentation . .. .......ouuutinnt i xiii
Safety and Special Notices .. .......couniiiiniiiii i xiii
Contacting Us .. ... o xiv
Introduction ......... ... e 1
Functional Description .. ......... .. i 2
PDA Detector . .« oottt 2
Vacuum Degasser .. ... . 7
Degassing Efficiency ....... ... ... .. 8
Solvent Bottle Holder .. ... ... o 9
Frontand Back Panels. . ........ ... ... .. .. i 9
Status LEDs .. ..o 10
Specifications. . . ..o v it 12
Installation ... 15
Heavy Lifting Hazard . ...... ... ... .. . o i 16
Installation Checklist. . ....... ... . i 16
Unpacking and Inspecting. .. ......... ... o i i 17
Placement and Environmental Requirements . ......................... 17
Installing the LightPipe Flowcell . . ......... . ... oo L. 18
Setting Up the UV8000 Module in a Stack of Instruments. . .............. 22
Making the Back Panel Connections. . ............ ... . ... . ... .. 23
Connecting the UV8000 Module to the Data System Computer ......... 24
Synchronizing the Instrument Modules During an Injection Sequence. . . . . 25
Connecting the Analog Outputs . . ................ ... ... .. 28
Setting the Analog Output Voltage . . . ..., 29
Setting the Unit ID . ... o 29
Making Remote Communications Connections .. .................... 29
Installing the Solvent Lines . .. ... 31
Assembling the Solvent Reservoir Bottles. . ............ ... .. ... ... 31
Connecting the Solvent Lines to the Degasser. ....................... 33
Connecting the Solvent Outlet Lines from the Degasser to the Pump. . .. .. 36
Multiple-solvent Connections . . . ...t 37
Priming the Degassing Lines . . ......... ... . ... . .. i il 39
Reinstalling the Front Covers . ..........ooi ... 41

SpectraSYSTEM UV8000 Degasser and PDA Detector Hardware Manual ix



Contents

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Making the Drainage Connections . .................oo ... 43
Changing the Polarity of the Remote Outputs ......................... 44
Turning On the UV8000 Module for the First Time .................... 45
Completing the Installation and Verifying Operation . .. ................. 46
Instrument Configuration. ... 49
Adding a New SpectraSYSTEM Instrument to the Enterprise. . ............ 50
Configuring the UV8000 PDA Detector. .. ..., .. 55
Diagnostics forthe PDADetector ...............ccciiiiiiiiiiiiinennnss 59
Accessing the Direct Controls for the SpectraSYSTEM UV8000 Module. . . . . 60
Controlling the Lamps ........ ... ... ... . i i 61
Monitoring Lamp Performance. . ........... ... . ... o o i 62
Viewing an Intensity Scan............ ... .. oo i i 63
Recording the Performance of the Lamps ........................... 66
Adjusting the Light Throughput............ ... ... . oo ... 67
Setting Up the Spectral and Discrete Channel Displays. . ............... 68
Adjusting the ATenUators . ... ...ovu ittt 69
Calibrating the PDA Detector. . .. ....ooiiiiiiiiii i 70
Preparing the UV8000 Module for Calibration. ...................... 71
Performing an Array Calibration......... ... ... ... .. ... .. ... 71
Performing a Wavelength Calibration........................ ... ... 73
Displaying, Printing, and Clearing the ErrorLog ....................... 77
Checking the Firmware Version . ........ ... oo, 78
Routine Maintenance. ... 81
PDA Detector Maintenance ... ........countinnnennnn ... 82
Recommended Maintenance . . .......... ... ...l 82
Cleaning the External Surfaces of the Detector . ...................... 83
Cleaning the LightPipe Floweell ......... ... ... . .. oo . 83
Replacing the Lamps . . ... ... 88
Viewing the Deuterium Lamp Elapsed Time Meter ................... 94
Replacing the Fuses. . ...... ... . i i 95
Cleaning the Solvent Bottle Holder. . .. ....... ... ... o oLt 97
Changing Solvents. .. ...... ... 97
Troubleshooting. ... et e e 99
PDA Detector-Related Problems. .. ....... .. ... .. o oL 99
LogEntries .. ..o 102
Critical Failure Messages . . .. ... ooiiiiin i 102
Warning Messages. ... ..o 103
Information Messages . . ...t 103
Degasser Troubleshooting. . ...... .. ... ... o i i i 103

X SpectraSYSTEM UV8000 Degasser and PDA Detector Hardware Manual Thermo Scientific



Contents

Appendix A Accessories and Maintenance Parts .......................cciiian 105
Accessory Kits . . .o 105
Maintenance Parts. . ... ... . e e 107
IndeX ... i 109

Thermo Scientific SpectraSYSTEM UV8000 Degasser and PDA Detector Hardware Manual xi






Preface

This SpectraSYSTEM UV8000 Degasser and PDA Detector Hardware Manual describes how to
set up and maintain the SpectraSYSTEM™ UV8000 Degasser and PDA Detector.

Related Documentation

In addition to this guide, the Thermo Scientific data system that you use to control the
UV8000 module has a built-in Help system.

Safety and Special Notices

Make sure you follow the precautionary statements presented in this guide. The safety and
other special notices appear in boxes.

Safety and special notices include the following:

CAUTION Highlights hazards to humans, property, or the environment. Each CAUTION
notice is accompanied by an appropriate CAUTION symbol.

CAUTION Highlights hot surface hazards.

CAUTION Highlights electrical shock hazards.

CAUTION Highlights UV radiation hazards.

> B> B P
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@ CAUTION Highlights hazards that require the use of eye protection.

IMPORTANT Highlights information necessary to prevent damage to software, loss of
data, or invalid test results; or might contain information that is critical for optimal

performance of the system.

Note Highlights information of general interest.

Tip Highlights helpful information that can make a task easier.

Contacting Us

There are several ways to contact Thermo Fisher Scientific for the information you need.

% To contact Technical Support

Phone 800-532-4752
Fax 561-688-8736
E-mail us.techsupport.analyze@thermofisher.com

Knowledge base ~ www.thermokb.com

Find software updates and utilities to download at mssupport.thermo.com.

< To contact Customer Service for ordering information

Phone 800-532-4752

Fax 561-688-8731

E-mail us.customer-support.analyze@thermofisher.com
Web site www.thermo.com/ms

% To copy manuals from the Internet

Go to mssupport.thermo.com and click Customer Manuals in the left margin of the

window.
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< To suggest changes to documentation or to Help

* To provide us with comments about this document, click the link below. Thank you
in advance for your help.

SURVEY

* Send an e-mail message to the Technical Publications Editor at
techpubs-lems@thermofisher.com.
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Introduction

The SpectraSYSTEM UV8000 Degasser and PDA Detector is a member of the

SpectraSYSTEM family of high-performance LC instruments and is shipped with a solvent
bottle holder (Figure 1).

Contents

* Functional Description
* Status LEDs

* Specifications

Figure 1.  SpectraSYSTEM UV8000 Degasser and PDA Detector with solvent bottle holder
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Functional Description

Functional Description

The SpectraSYSTEM UV8000 Degasser and PDA Detector is a benchtop module for
inclusion in the SpectraSYSTEM liquid chromatography system that consists of a photodiode
array (PDA) detector, an SCM1000 vacuum membrane degasser, and a solvent bottle holder.
You control the UV8000 module through an Ethernet link to a data system computer that has
the ChromQuest™ data system installed.

This section contains the following topics:
e “PDA Detector,” next section
* “Vacuum Degasser” on page 7

* “Solvent Bottle Holder” on page 9

PDA Detector

The UV8000 module contains a full-featured, time-programmable PDA detector capable of
scanning the ultraviolet-visible wavelength range from 190 to 800 nm. You can acquire data
across the entire spectral range (with an effective resolution of 1.2 nm) at a rate of 0.5 to

80 Hz with 20-bit digital conversion. The PDA detector consists of a dual-light source, an
optical bench, a photodiode array, a low voltage power supply, several printed circuit boards
(PCBs), and four status light-emitting diodes (LEDs).

Figure 2 shows the optical system used in the detector. The dual-light source includes a
deuterium lamp for detection in the ultraviolet wavelength range (190 to 360 nm) and a
tungsten-halogen lamp for detection in the visible wavelength range (360 to 800 nm). The
light output from the two lamps overlaps in the 300 to 500 nm range. You can increase or
decrease the light intensity reaching the photodiode array by manually adjusting the
attenuator for the deuterium lamp and the attenuator for the tungsten lamp.

The optical bench contains a beam combiner, focusing lens, filter wheel, LightPipe™ flowcell,
beam shaper, folding mirror, and grating. The beam combiner reflects the light coming from
the tungsten-halogen lamp so that it is parallel to and coincident with the light from the
deuterium lamp. A lens focuses the combined beam on the inlet window of the LightPipe
flowcell through the filter wheel. The standard filter wheel has two positions. For normal
operation, leave the filter wheel in Position 1 (Open). Position 2 contains a sealed quartz
cuvette filled with a holmium oxide/perchloric acid solution (traceable to NIST) used for
wavelength accuracy verification and calibration.
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Figure 2. The PDA detector optical system
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The light focused on the inlet window of the LightPipe flowcell travels down the cell, is
partially absorbed by the sample flowing through the cell, and exits into the beam shaper. The
beam shaper is a fiber bundle. Its entrance aperture is circular to collect light from the
LightPipe flowcell. The other end of the bundle is arranged to produce a narrow “slit” of light
for the grating. The beam shaper transfers all the light to the grating for greater light
throughput than the mechanical slit used in conventional photodiode array detectors.

The folding mirror between the output of the beam shaper and the grating shortens the
optical bench, reducing the physical size of the detector. The grating disperses the light beam
onto the 512-element photodiode array. Because the spectrum of light falling on the array is
611 nm (190 to 800 nm, inclusive), the effective spacing of the diodes is 611 nm/

510 = 1.2 nm (two of the diodes in this array are not used). Firmware on the CPU PCB
automatically interpolates diode intervals to arrive at integer wavelengths.

The photodiode array is mounted on the Array Acquisition PCB, which also contains all the
analog detection circuitry. The PDA detector continuously scans the diode array at 20, 40, or
80 Hz (user selectable), converts the light intensity at each diode into a 20-bit digital word,
and then stores these words in a dual-port Random Access Memory (RAM) on its CPU PCB.
The CPU reads the data, processes the data based on the user parameters, and sends the
processed data to the data system computer.
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LightPipe Flowcell
The UV8000 module ships with a 50 mm LightPipe flowcell.

The internal bore of the LightPipe flowcell is 50 mm long and has a volume of 10 pL. A
special, low refractive index coating of the internal bore ensures a high optical throughput and
minimizes short-term noise.

The mobile phase enters the LightPipe flowcell through a port in the bottom of the LightPipe
flowcell and exits through a port on the top of the LightPipe flowcell (Figure 3). Directing the
flow upward helps prevent air bubble entrapment.

Figure 3.  Schematic of 50 mm LightPipe flowcell
Slot (top) Outlet port

A

A

Inlet port 50 mm flowpath Optical fibers

Sensitive optical fibers are exposed at both ends of the LightPipe flowcell (Figure 4).

Thermo Fisher Scientific ships the LightPipe flowcell with end caps to protect these optical
fibers (Figure 5). Do not remove the protective end caps until you install the LightPipe
flowcell. Replace the protective end caps for storage if you remove the LightPipe flowcell from
the detector.

flowcell can damage the exposed optical fibers. If you must grasp the ends of the LightPipe
flowcell, wear clean, talc-free gloves.

f CAUTION Do not touch the ends of the LightPipe flowcell. Touching the ends of the
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Figure 4. End of the LightPipe flowcell

Optical fibers

Tubing port

Figure 5. 50 mm LightPipe flowcell with protective end caps

Protective end caps

Lamp Lifetime and Detector Noise

Thermo Scientific

The UV8000 module has two lamps. The tungsten-halogen lamp emits light in the visible
region, and the deuterium lamp emits light in the ultraviolet region. With use, the deuterium
lamp emits less and less light before it fails to ignite (Figure 6). In contrast, the light output
from the tungsten-halogen lamp remains relatively constant until the lamp fails.

Figure 6. Deuterium lamp intensity versus lamp usage hours
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Detector noise is inversely proportional to the amount of light that reaches the diode array
and the sampling time for the photodiodes of the diode array. Decreasing the amount of light
that reaches the diode array and decreasing the sampling time both increase the detector noise
level.

These topics provide guidance on minimizing detector noise and maximizing the useful lamp
lifetime:

* “Controlling the Amount of Light that Reaches the Diode Array,” next section

* “Selecting an Appropriate Diode Array Scan Rate” on page 6

Controlling the Amount of Light that Reaches the Diode Array

During a fixed sampling period, the amount of light reaching the diode array is proportional
to the light output from the lamp and the aperture of the manual attenuators (partially open
to completely open).

To compensate for the decreased light output caused by lamp aging, increase the aperture of
the PDA detector’s attenuators (see “Completing the Installation and Verifying Operation” on
page 40).

Note At the 20 Hz diode array scan rate, you can compensate for the decreased light
output from the deuterium lamp by increasing the attenuator aperture throughout the
lamp’s lifetime of approximately 2000 hours.

Selecting an Appropriate Diode Array Scan Rate

When you configure the PDA detector, you have three options for the diode array scan rate:
20, 40, and 80 Hz. The diode array scan rate is the rate at which the PDA detector samples
the integrated intensity of the diodes.

IMPORTANT For validated HPLC methods, record the appropriate configuration setting

for the diode array scan rate. The diode array scan rate affects the detector noise level.

The option you select affects the detector noise level, the useful lifetime of the deuterium
lamp, and the available sampling rates in the data system method.

Note For information on creating methods to control the UV8000 module, refer to the
data system Help.

As you increase the diode array scan rate, the sampling time per diode decreases. To achieve
the same integrated light intensity, you must increase the light throughput to the diode array
by opening the detector’s attenuators (“Completing the Installation and Verifying Operation”
on page 46). As the lamp ages, it emits less and less light (Figure 6 on page 5). Therefore, to
achieve the same light throughput to the diode array, you must increase the attenuator
aperture. Eventually, the attenuator aperture reaches a physical limit. When you can no longer
increase the attenuator aperture, the integrated light intensity begins to decrease, and detector
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noise level begins to increase. The attenuator aperture reaches this physical limit sooner at the
higher diode array scan rates.

The useful lifetime of the lamp depends on the acceptable noise level for your application. At
the 20 Hz diode array scan rate, you can compensate for the decreased light output from the
deuterium lamp by increasing the attenuator aperture throughout the lamp’s lifetime of
approximately 2000 hours.

To maximize the useful lifetime of the deuterium lamp, select a diode array scan rate that is
appropriate for your application:

* For standard chromatography applications, select the 20 Hz diode array scan rate. With
this selection, you can acquire up to 20 data points per second per chromatogram and
optimize integration for chromatographic peaks with baseline widths as narrow as
1.0 second.

* For most fast chromatography applications, use the default selection of 40 Hz. With this
selection, you can acquire up to 40 data points per second per chromatogram and
optimize integration for chromatographic peaks with baseline widths as narrow as
0.5 seconds.

* For fast chromatography applications that have chromatographic peaks with baseline
widths of less than 0.5 seconds, select the 80 Hz diode array scan rate.

Vacuum Degasser

About Degassing

Thermo Scientific

You can use the vacuum degasser within the SpectraSYSTEM UV8000 Degasser and PDA
Detector in conjunction with any liquid chromatography system. The degasser uses the
principle of inline vacuum degassing to remove dissolved gases from common HPLC solvents.
The degasser contains four vacuum chambers, one for each outlet and inlet line pair, allowing
multiple solvent degassing. Each vacuum chamber contains thin-walled tubular membranes
maintained at partial pressure. When the chamber surrounding the membrane reaches the
correct negative pressure (80 to 100 mm Hg), dissolved gases diffuse through the membrane
into the vacuum. A vacuum-control circuit and a vacuum pump operate continually to
maintain the optimum vacuum. In addition, a secondary inline check valve and solenoid valve
seal the evacuated vacuum chamber from the pump. This design minimizes the load on the
degasser motor when it powers up and while maintaining high vacuum over long periods. The
degasser can achieve the desired vacuum pressure easily and efficiently. The high vacuum and
thin-walled membranes provide efficient removal of dissolved gases.

Note The degasser does not pump solvent through the degassing membrane.

If dissolved gases are not removed from the eluant flow prior to the introduction of a
chromatographic sample into the mobile phase, unstable flow through the pump, poor
detector performance, reduced column life, and flow disturbances can adversely affect the
quality of the chromatographic data you collect. Proper degassing minimizes these problems.
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Vacuum Degassing

Compared to helium degassing techniques, vacuum degassing typically offers these
advantages:

* Simpler setup and operation
* Minimal solvent loss through evaporation because there is no bubbling

* Easier replenishment of the solvent supply because sparging after filling the bottle requires
no wait time

For best results, use vacuum degassing for flow rates of up to 4.0 mL/min, (2-channel
operation, pump-proportioned 50:50 methanol/water) or less. For higher flow rates and the
best results, use helium degassing, although higher flow rates can be achieved by degassing
identical solvents, then T’ing together both solvents, routing them into the pump, and mixing
them using solvent proportioning (gradient pumps). You can also briefly degas your solvent
with helium, then route the solvent through the vacuum degasser. This technique provides
flow rates as high a 6 mL/min.

Degassing Efficiency

The longer a solvent is in contact with the membrane, the more chance it has to reach
equilibrium with the operating vacuum.

If you plan to use a particular solvent at a flow rate above 1 mL/min, you might consider a
parallel flow arrangement. With this arrangement you connect two solvent IN lines to the
same reservoir with a tee connector. A second tee connector joins the two corresponding
solvent OUT lines to the HPLC pump. This arrangement doubles the amount of membrane
available and decreases the flow resistance. If you generally work with three or fewer eluants,
connecting at least one set in parallel is advantageous.

Thermo Fisher Scientific recommends that solvents with high gas solubility, for example,
hexane and methanol, be run in parallel. A parallel flow arrangement also provides the best
results when flow rates are greater than 2 mL/min at a head pressure of two feet. High flow
rates tend to “starve” the pump of solvent due to the resistance through the membrane tubing.

Studies at Thermo Fisher Scientific using the SpectraSYSTEM UV8000 Degasser and PDA
Detector indicate that it is very efficient at removing dissolved air from water. You need not
consider water for parallel flow strictly from a need to remove its dissolved air. Instead, choose
methanol and hexane, with their large capacity to dissolve air, for parallel flow configuration.
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Solvent Bottle Holder
The SpectraSYSTEM UV8000 Degasser and PDA Detector is shipped with a solvent bottle

holder that can hold four one-liter solvent bottles (Figure 7).

Solvent bottle holder

Figure 7.

For information about installing the solvent bottle holder, see “Setting Up the UV8000

Module in a Stack of Instruments” on page 22.

Front and Back Panels
The front and back panels of the SpectraSYSTEM UV8000 Degasser and PDA Detector are

shown in Figure 8 and Figure 9.

Figure 8. Front panel
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Figure 9. Back panel
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Status LEDs

The SpectraSYSTEM UV8000 Degasser and PDA Detector has six light-emitting diodes
(LEDs) on the front panel (Figure 10), two for the degasser and four for the PDA detector
portions of the instrument as described in Table 1 and Table 2.

Figure 10. SpectraSYSTEM UV8000 Degasser and PDA Detector status LEDs

Degasser PDA Detector
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Status Ready Power Comm Run Lamps
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Table 1. Degasser status LEDs and meanings
LED State Meaning
Status Green The degasser is operating and pumping down.
On forone second, The vacuum level has risen above 800 mm Hg or has
off for two seconds fallen below 10 mm Hg.
On forone second, One of the following errors has occurred:
off for one second ¢ The vacuum level has not reached 100 mm Hg
within five minutes after the system was powered on.
* The vacuum level in mm Hg multiplied by the motor
speed in RPM has exceeded 6000 for more than two
seconds.
* The motor speed has not risen above 10 RPM.
Ready Green The proper vacuum level has been reached.

Table 2. PDA detector status LEDs and meanings

LED State Meaning
Power Green The detector is turned on and has downloaded the
operational file.
Amber The detector is turned on but has not yet downloaded the
operational file from the data system computer, or the
Ethernet cable might be loose.
Comm Green Communication to the data system PC has been
established.
Amber There is no communication with the data system.
Run Green The detector is ready for a run.
Flashing green A run is in progress and the detector is sending data to the
data system computer.
Amber The PDA detector is not ready to start a run for one of
these reasons:
* A valid method has not been downloaded (following
detector startup).
* Both lamps are off, or one of the lamps is failing to
turn on.
* The lamp or wavelength calibration is not valid.
Flashing amber The PDA detector is in an error state while in the
Run mode.
Lamps Green One or both lamps are turned on.
Amber The lamps are off or the D2 lamp is starting. The

D2 lamp takes approximately 30 seconds to turn on.

Thermo Scientific
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Specifications

Table 3 lists the specifications for the SpectraSYSTEM UV8000 Degasser and PDA Detector.
Table 4 on page 13 lists the specifications for the degasser portion of the system.

Table 3. SpectraSYSTEM UV8000 Degasser and PDA Detector specifications (Sheet 1 of 2)

Item Specification
Dimensions 19.86 cm (7.82 in.) X 56.03 cm (22.06 in.) x 47.52 cm (18.71 in.) (b X w X d)
Weight 34.47 kg (76 lbs)

Power requirements

100/115 or 230 V ac; 50/60 Hz, 120 VA max

Operating temperature

+10 to +40 °C

Storage temperature

— 40 to +70 °C

Fuse size e For110 Vac: T3.15 A, 5x20 mm

e For 220 Vac: T1.60 A, 5x20 mm
Operating humidity 5% to 95% non-condensing relative humidity
Wavelength range 190 nm to 800 nm continuous
Wavelength accuracy +1 nm at 254 nm and 656 nm
Digital wavelength 1.2 nm
resolution

Absorbance range

—2.0 AU to +4.0 AU, 20-bit resolution

%
Short-term noise

< 6 pAU/cm (at 254 nm with the 50 mm LightPipe, a 1 mL/min flow rate (MeOH),
20 Hz diode array scan rate, 5 Hz data rate, 5 nm bandwidth, and 2 second rise time)

Drift”

< 1 mAU/hour after warmup at 254 nm at a stable temperature (£1 °C)

Warmup time

90 minutes to meet noise and drift specifications

Linearity

Deviation < 5% up to 2.0 AU at 257 nm

Scan rate

0.5, 1,2, 4,5, 10, 20, 40, or 80 Hz (user selectable)

Diode array scan rate

20, 40, or 80 Hz (user selectable)

Rise time 0.0, 0.02, 0.05, 0.1, 0.2, 0.5, 1, 2, 5, or 10 s (user selectable)
Cell dimensions 50 mm LightPipe flowcell

Cell pressure rating 1000 psi

Diodes 512

Diode spacing 1.2 nm

Light source

Deuterium and tungsten-halogen lamps, prealigned
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Table 3. SpectraSYSTEM UV8000 Degasser and PDA Detector specifications (Sheet 2 of 2)

Item

Filter wheels

Specification

Standard filter wheel: two-position wheel, one open position and one
Holmium oxide/perchloric acid-filled cuvette, NIST traceable. Optional linearity
verification wheel: five-position wheel, one with perchloric acid blank and four cuvettes

with different concentrations of potassium dichromate in perchloric acid, NIST traceable

Analog outputs (2)

20-bit digital/analog conversion, three outputs/channel scaled to 10 mV/AU, 100 mV/AU,

or 1.0 V/AU

Remote controls

Start, Zero

" According to ASTM E1657-98 “Standard Practice for Testing Variable-Wavelength Photometric Detectors Used in Liquid Chromatography”

Thermo Scientific

Table 4. Degasser specifications

Item

Capacity, solvent bottle holder

Specification

Four one-liter bottles

Number of solvent channels Four
Maximum flow rate per channel 10 mL/min
Volume/channel 470 pL

Solvent contact materials

Teflon™ (FEP and AF) and PEEK™

Maximum allowable tubing pressure

5 psig (0.35 kg/cm?)

Liquid connections (provided)

8 Teflon FEP lines:
* Four approximately 6 ft long (inlet)
* Four approximately 1 ft long (outlet)
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Installation

This chapter describes how to install the SpectraSYSTEM UV8000 Degasser and PDA

Detector, including the connections to other chromatographic instruments.

Note Before proceeding with the installation, read the safety messages in the Preface.

Contents

Thermo Scientific

Heavy Lifting Hazard

Installation Checklist

Unpacking and Inspecting

Placement and Environmental Requirements
Installing the LightPipe Flowcell

Setting Up the UV8000 Module in a Stack of Instruments
Making the Back Panel Connections

Installing the Solvent Lines

Priming the Degassing Lines

Reinstalling the Front Covers

Making the Drainage Connections

Turning On the UV8000 Module for the First Time

Completing the Installation and Verifying Operation
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Heavy Lifting Hazard

For your safety, and in compliance with international regulations, the physical handling of the

SpectraSYSTEM UV8000 Degasser and PDA Detector requires a team effort.

CAUTION Heavy Lifting Hazard. Never attempt to lift or move the instrument by
ﬁ yourself. Doing so can cause personal injury or damage to the equipment.

Installation Checklist

The following installation checklist is a brief summary of the steps you must complete in
sequence for the proper installation of the SpectraSYSTEM UV8000 Degasser and PDA

Detector.

Unpack and inspect your instrument. See page 17.
(3 Provide the proper location and environment. See page 17.
(3 Install the LightPipe flowcell. See page 18.
(J Make the back panel connections. See page 22.
(J Install and connect the solvent lines See page 31.
(3 Prime the degassing lines. See page 39.
(J Reinstall the front covers. See page 41.
(J Change the polarity of the output ports, as required. See page 43.
(J Make the drainage connections. See page 43
(3 Power on the detector for the first time. See page 45.
(J Complete the installation and verify operation. See page 46.

This SpectraSYSTEM UV8000 Degasser and PDA Detector was installed by:

(Name) (Date)
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Unpacking and Inspecting

Carefully remove the SpectraSYSTEM UV8000 Degasser and PDA Detector from the
shipping container and inspect both the module and the packaging for any signs of damage. If
you find any damage, save the shipping materials and immediately contact the shipping
company.

In addition to the UV8000 module, the shipping container should contain the following:
* A LightPipe flowcell
* A power cable
* A solvent bottle holder

* An accessory kit containing cables, tubing, and fingertight fittings (see “Accessory Kits”
on page 105)

If any items are missing, contact your Thermo Fisher Scientific representative immediately.

Placement and Environmental Requirements

Place the UV8000 module on a benchtop as close as possible to the chromatographic column
outlet, This minimizes the length of tubing necessary for connection to the LightPipe flowcell
inlet.

Ensure that the location meets the following requirements:

* A draft-free location away from an open window, air conditioner vents, or other
circulating air source.

* A stable room temperature necessary for applications requiring maximum detection
sensitivity.

* Clearance of at least 15 cm (6 in.) between the back panel of the UV8000 module and
any wall or obstruction. This clear space provides access to the back-panel connectors and
a free flow of cooling air.

These tools are required for installation:
¢ Narrow-blade screwdriver (2 mm wide)

* #2 Phillips screwdriver

Thermo Scientific SpectraSYSTEM UV8000 Degasser and PDA Detector Hardware Manual 17
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Installing the LightPipe Flowcell

The LightPipe flowcell is packed in a small, separate box within the UV8000 module
shipping carton. This small box contains the LightPipe flowcell (with a protective cap on each
end) and a plastic bag containing the inlet and outlet tubing and fingertight fittings.

f CAUTION Use only PEEK fittings to connect tubing to the flowcell. The appropriate

PEEK fittings are included in the LightPipe flowcell accessory kit (see “Accessory Kits” on
page 105).

% To install the LightPipe flowcell

1. Grasp the front cover of the UV8000 module at the top outside corners and rotate it
forward and down to remove it (Figure 11).

Figure 11. Removing the front cover
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2. Unscrew the captive screw that secures the LightPipe flowcell access cover to the front
panel of the detector and pull the cover off (Figure 12).

Figure 12. LightPipe flowcell access cover
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3. Unscrew the retaining block knob and remove the retaining block (Figure 13).

Figure 13. View of the retaining block and the retaining block knob

Retaining block Retaining block
knob

4. Remove the protective end caps from the ends of the LightPipe flowcell.
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. Holding the LightPipe flowcell so that the slot on the top faces away from you, connect

the inlet port (Figure 3 on page 4) of the LightPipe flowcell:

a. Use the PEEK fitting in the LightPipe Flowcell Kit to connect one end of the red
0.010 in. ID inlet tubing to the flowcell inlet port.

Note The insulating sleeve of the inlet tubing minimizes temperature
fluctuations, which cause baseline drift.

b. Connect the other end of the tubing to the LC column outlet.

IMPORTANT If you have several detectors (fluorescence, refractive index,
electrochemical, and so on) hooked up in a series, place your UV8000 module
closest to the column outlet. The LightPipe flowcell in the UV8000 module can
withstand the greatest back pressure.

Tip For best results, when you run the system at a low back pressure, use a back
pressure regulator to prevent bubble formation in the PDA detector’s LightPipe
flowcell.

. Holding the LightPipe flowcell so that the slot on the top faces away from you, connect

the outlet port (Figure 5 on page 5) of the LightPipe flowcell:

a. Use the PEEK fitting in the LightPipe Flowcell Kit to connect one end of the blue
0.010 in. ID outlet tubing to the flowcell outlet port.

b. Connect the other end of the outlet tubing to the solvent waste container.

. Position the slot located on the top of the LightPipe flowcell under the retaining bolt in

the detector, and then slide the LightPipe flowcell into place.

. Replace the retaining block.

. Reinstall and hand tighten the retaining block bolt knob (Figure 14).
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Installing the LightPipe Flowcell

Figure 14. Inlet and outlet tubing connections for the LightPipe flowcell

Retaining block —— Retaining block knob

Red, insulated inlet tubing LightPipe Blue outlet tubing
0.005in.1D floweell 0.010in.1D

10. Replace the flowcell access cover, ensuring that the inlet and outlet tubing pass through
the slots (Figure 12 on page 19) without being pinched, by placing the tab on the lower
edge of the cover into the slot in the case and rotating the cover gently into place.

11. Tighten the captive screw to secure the flowcell access cover to the detector.

Leave the front cover off and go on to the next procedure.
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Setting Up the UV8000 Module in a Stack of Instruments

The SpectraSYSTEM UV8000 Degasser and PDA Detector is designed to be part of a stacked
LC system that includes a pump and an autosampler. The UV8000 module is shipped with
four brackets installed on the top (Figure 15) to secure the feet on the pump and autosampler.

Figure 15. Brackets on the top of the UV8000 module

The accessory kit contains two additional brackets (P/N 60060-10030) that you can install
on top of a pump to secure the solvent bottle holder supplied with the UV8000 module.

Note Recent models of the SpectraSYSTEM P4000 pump have holes pre-drilled in the
top of the pump cover for fastening the brackets. If your pump does not have holes in the
cover, you can purchase a replacement cover (P/N 60060-10034). Only a Thermo Fisher
Scientific field service engineer should replace the pump cover. NEVER drill your own

holes.

If you do not want to replace the pump cover, do not use the solvent bottle holder
supplied with the UV8000 module. Use a solvent bottle tray that will sit on top of the
pump and the adjacent autosampler.

Note Solvent bottles larger than 1 L will not fit in the solvent bottle holder supplied with
the UV8000 module. Use a larger solvent bottle holder.
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< To set up the UV8000 module as part of an LC stack

1. Install two brackets on top of the pump (Figure 16) using a #2 Phillips screwdriver.
Figure 16. Installed brackets on top of the pump

2. Position the pump on the top left area of the UV8000 module, placing two of the feet on
the pump in the two brackets on the left.

3. Put the autosampler on the top right area of the UV8000 module, placing two of the
rubber feet on the autosampler in the two brackets on the right.

Making the Back Panel Connections

Use the cables provided in the UV8000 system accessory kit to make the connections to the
back panel of the detector. The part numbers for these cables are listed in Appendix A,
“Accessories and Maintenance Parts.”

This section contains the following topics:
* “Connecting the UV8000 Module to the Data System Computer,” next section
* “Synchronizing the Instrument Modules During an Injection Sequence” on page 25
* “Connecting the Analog Outputs” on page 28
* “Setting the Analog Output Voltage” on page 29

* “Setting the Unit ID” on page 29
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Connecting the UV8000 Module to the Data System Computer

The SpectraSYSTEM UV8000 Degasser and PDA Detector communicates with the data
system computer through an Ethernet connection (Figure 17).

Figure 17. Ethernet connection
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< To connect the UV8000 module to the data system computer

* Connect the Ethernet switch to the Ethernet connector port of the UV8000 module
using the supplied CAT5, 7 ft long, shielded Ethernet cable with ferrite clamp.

* Connect the Ethernet switch to the data system computer using the supplied CAT5, 7 ft
long, shielded Ethernet cable with ferrite clamp.
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Synchronizing the Instrument Modules During an Injection Sequence

The timing of the instrument modules is synchronized through a system interconnect cable
(Figure 18).

Figure 18. System interconnect cable (P/N A5596-010)
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Connecting the UV8000 module requires an adapter cable (Figure 19).
Figure 19. UV8000 adapter cable (P/N 60060-63004)
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< To make the system connections

1. To connect the pump, connect the cable labeled PUMP to the 8-pin terminal on the back
panel of the pump.

2. To connect the autosampler, connect the cable labeled AS to the 12-pin terminal on the
back panel of the autosampler.

3. To connect the UV8000 module, do the following:

a. To connect the UV8000 adapter cable to the system interconnect cable, connect the
12-pin combicon connector (labeled TO A5596-010) of the adapter cable to the
combicon connector of the system interconnect cable labeled TO DET (Figure 20).
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Making the Back Panel Connections

Figure 20. Back panel of SpectraSYSTEM UV8000 Degasser and PDA Detector
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To connect the adapter cable to the UV8000 module, connect the 8-pin combicon

connector (labeled To DET) to pins 1 through 8 on the back panel of the UV8000

module.

Figure 21 shows the back panel connections for the system interconnect cable and the

UV8000 module adapter cable.
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Figure 21. System interconnect and adapter cable connections
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Connecting the Analog Outputs

The installation kit provides two analog signal cables (twin-axial computer cables) to connect
the analog outputs from the UV8000 module to other data collection devices.

The analog signal cables have three wires protruding from the ends of the shielded cable. Two
of these wires are electrically insulated and carry an analog signal to data collection devices.
Typically, the wire with the clear insulation is connected to the positive analog output, and the
wire with the black insulation is connected to the signal ground (sometimes referred to as the
negative signal). The third wire is not insulated and grounds the cable shielding. The cable
shielding reduces signal noise caused by radio frequency interference and is most effective if
the bare wire is grounded at just one end.

The ends of the analog signal wires are stripped (1/4 in.) and soldered to allow electrical
contact and to prevent fraying.

On the UV8000 module’s back panel, there are two analog output channels with three
different analog voltage outputs per channel: CHA — 10 mV, CHA — 100 mV, CHA -1V,
CHB - 10 mV, CHB - 100 mV, CHB — 1 V; and a single ground per channel: GND A and
GND B. Select the appropriate output voltage for your data collection system.

< To make each electrical connection

1. Insert the end of the wire into the appropriate terminal in the 8-pin terminal connector.
Hold the wire in place while you tighten the small terminal set screw firmly onto the wire.

2. Insert the terminal connector into the 8-pin analog connector numbered 9 through 16 at
the back of the instrument (Figure 22).

IMPORTANT Do not connect the detector ground terminals to any earth ground on
your data system computer. Doing so leads to an increased noise level and a
subsequent decrease in sensitivity.

Figure 22. Analog signal connectors
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Setting the Analog Output Voltage

You control the analog outputs from the data system by selecting the acquisition wavelengths,
bandwidth, rise time, and zero functions of the detector. These outputs are compatible with

data collection systems using any of the three different voltages (10 mV, 100 mV, or 1 V) by
selecting the appropriate terminal of the analog output terminal connector (Figure 22).

Setting the Unit ID

The UV8000 module is shipped from the factory with the unit ID preset using the two rotary
switches located on the back panel. Figure 23 shows the rotary switches preset to a value of 01.
The range of values for the unit ID is 01 to 99. The value of 00 is reserved for special service
functions.

The unit ID must correspond with the stack ID specified in the Instrument Configuration
application. Do not change the unit ID setting for your detector unless you are controlling
more than one PDA detector from one computer. For details on configuring your detector,
see Chapter 3, “Instrument Configuration,” on page 49.

Use a small flathead screwdriver to change the setting of the rotary switches.

Figure 23. Unit ID rotary switches set to a value of 01

Making Remote Communications Connections

Thermo Scientific

The UV8000 module has the remote communications inputs RUN and ZERO, and the
remote communications output EVENT (Figure 24).

Figure 24. Remote communications signals
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Tip When the UV8000 module is part of an LC system, connect the system interconnect
cable to these terminals (see “Synchronizing the Instrument Modules During an Injection
Sequence” on page 25).

RUN

The RUN input receives an inject signal from the autosampler. The system interconnect cable
connects the RUN input to the signal from the autosampler.

ZERO

Use the ZERO connection on the back panel of the detector to zero the detector signal output
from a remote device (generally at the start or end of each sample run).

You can remotely zero the UV8000 module with either a TTL low signal or with a contact
closure.

The system interconnect cable connects the ZERO input to the signal from the autosampler.

EVENT

Use the EVENT output connection to trigger an external device such as a fraction collector.
Set up the parameters for this signal in the instrument control method created in the
ChromQuest data system.

If you use a TTL signal to trigger the external device, connect the PDA EVENT terminal
(pin 8) to the positive pin on the external device input, and connect one of the PDA GND
terminals (either pin 1 or 7) to the external device negative pin. The PDA detector portion of
the UV8000 module has open collector outputs that require a pull-up resistor (typically

10 k@) when connecting to TTL inputs.

Note The external device input terminal might not have markings indicating positive and
negative polarity. In this case, connect the PDA EVENT terminal to one of the pins, and
connect a PDA GND terminal to the other pin.

If you trigger the external device by contact closure, connect the PDA +5 V output (pin 2) to

the positive input terminal of the external device, and connect the PDA EVENT output
(pin 8) to the negative input terminal of the external device.
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Installing the Solvent Lines

The degassing system within the SpectraSYSTEM UV8000 Degasser and PDA Detector uses
standard cap and tubing assemblies. Inlet and outlet tubing is included in the accessory kit.

Note Solvent bottles larger than 1 L will not fit in the solvent bottle holder supplied with
the UV8000 module. Use a solvent bottle tray instead.

When shipped, the degasser’s tubing may contain a small amount of an isopropyl
alcohol-distilled water solution. Be sure that the first filtered, HPLC-grade solvent you use is
miscible with water.

CAUTION In a well-ventilated laboratory, the vacuum degasser can safely degas the eluants
commonly used in liquid chromatography.

This section contains the following topics:
* “Assembling the Solvent Reservoir Bottles,” next section
* “Connecting the Solvent Lines to the Degasser” on page 33
* “Connecting the Solvent Outlet Lines from the Degasser to the Pump” on page 36

* “Multiple-solvent Connections” on page 37

Assembling the Solvent Reservoir Bottles

< To assemble the solvent reservoir hottles
1. Label one of the four solvent reservoir bottle caps “A.”

2. Pull the filter off the end of the solvent line, and then pass the tubing through the solvent
reservoir bottle cap labeled A.

3. Reconnect the filter to the end of the solvent line (Figure 25).

IMPORTANT Only use stainless steel, 20 pm particle size sinker frits to terminate the
solvent reservoir lines, as provided in the accessory kit.
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32

Figure 25. Solvent reservoir cap assembly with the solvent line assembly
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Note Each solvent line has a different color fitting. The colors are yellow, green,
orange, and blue. Matching the color of the inlet line fitting to the outlet line fitting is
important for ensuring that the correct solvent goes into and out of the degasser lines
and on to the pump inlet ports.

4. Insert the solvent reservoir filter and inlet line into one of the solvent reservoir bottles,
and screw the cap onto the solvent reservoir bottle until it is secure.

Tip The cap is a two-piece assembly. The upper section (Figure 25) snaps onto a
threaded section. You can screw the threaded section onto the bottle and snap on the
upper section after installing the tube, or, if you are replacing existing tubing, you can
unscrew the entire cap from the bottle.

5. Position the bottle in the solvent bottle holder, allowing the solvent inlet line to hang
down along the left side of the system.

6. Repeat step 1 through step 5 for solvents B, C, and D if applicable.

Note The bottles and caps are either supplied as part of the system you purchased, or

are part of your current system. Because no additional bottles or caps are supplied
with the SpectraSYSTEM UV8000 Degasser and PDA Detector, you might need to
reuse the existing bottles and caps.
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Connecting the Solvent Lines to the Degasser

Use HPLC-grade solvents that are free of particulate matter. To terminate the solvent reservoir
lines, use the stainless steel, 20 pm particle size sinker frit provided in the inlet tubing kit
located in the UV8000 module accessory kit.

Fluorinert™ and Fomblin™ perfluoro polyether solvents from Solvay. These solvents
adversely affect the Teflon AF degassing membrane.

2 CAUTION Do not use solvents containing Freon™ and perfluorinated solvents, such as

[———  CAUTION To prevent personal injury, observe good laboratory practice when handling
solvents, changing tube lines, or both. Consult the pertinent material safety data sheets for
é the solvents used for HPLC analysis.

< To connect the solvent lines to the degasser

1. If the front cover of the UV8000 module is not already off, gently pull the front cover
down and off to remove it (Figure 11 on page 18).

2. Open and remove the front panel of the pump by grasping the bottom of the panel and
pulling it forward (Figure 20).

Figure 26. Opening the pump’s front panel
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3. Remove the protective caps from the inlet and adjacent outlet ports of the degasser
portion of the UV8000 module, which are labeled In and Out, and A through D

(Figure 27).
Figure 27. Inlet and outlet ports
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4. Connect the solvent lines with their colored flangeless fittings to the inlet ports of the
degasser (Figure 28).
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Figure 28. Solvent lines connected to the degasser portion of the UV8000 module
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Note The bottles and caps are either supplied as part of the system you purchased, or

are part of your current system. Because no additional bottles or caps are supplied
with the SpectraSYSTEM UV8000 Degasser and PDA Detector, you might need to

reuse the existing bottles and caps.
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Connecting the Solvent OQutlet Lines from the Degasser to the Pump

% To connect the solvent outlet lines to a pump with an access port

1. Cut the supplied 228.6 cm (90 in.) length of tubing into four pieces, each approximately
38 cm (15 in.).

Note Vary the length depending on which ports you are connecting.

2. Carefully pass the four tubing pieces through the access hole on the pump (Figure 29).

Figure 29. Degasser tubing routed through the access hole

3. Place a fitting (P/N 00109-02-0002x) onto one end of each tube, followed by a Tefzel™
ferrule (P/N 00101-18223) (Figure 30).

Figure 30. Fittings on the end of a solvent line

Note the orientation of the ferrule on the tubing.

4. Place a fitting of the corresponding color (yellow, green, orange, or blue) onto the other
end of the outlet line, followed by a ferrule.

5. Connect the lower end of the outlet line to the outlet port on the degasser, matching the
color of the fitting on the inlet line to the color of the fitting on the outlet line.

6. Connect up to four solvent lines to the degasser as necessary.
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< To connect the solvent lines to a pump without an access port

1. Cut the supplied 228.6 cm (90 in.) length of tubing into four pieces, each approximately
53.3 cm (21 in.).

Note Vary the length depending on which ports you are connecting.

2. Place a fitting (P/N 00109-02-0002x) onto each tube, followed by a Tefzel ferrule
(P/N 00101-18223) (Figure 30 on page 36). Note the orientation of the ferrule on the
tubing.

3. Place a fitting of the corresponding color onto the other end of each tube, followed by a
ferrule.

4. Connect as many other solvent lines (up to four) to the degasser as necessary, following

steps 1 through 3.

Multiple-solvent Connections

If you plan to use a particular solvent at a flow rate above 1 mL/min, you might consider a
parallel flow arrangement. With this arrangement you connect two solvent IN lines to the
same reservoir with a tee connector. A second tee connector joins the two corresponding
solvent OUT lines to the HPLC pump. This arrangement doubles the amount of membrane
available and decreases the flow resistance. If you generally work with three or fewer eluants, it
is an advantage to connect at least one set in parallel.

Note The inlet/outlet pairs are bidirectional. If it is more convenient for you to route
undegassed solvent in on the right side and degassed solvent out on the left, you may do
so for any inlet/outlet pair.

High flow rates are possible in two ways:

* By using identical solvents in more than one channel, and joining (T'ing) the solvent
outlet lines together before they enter the pump.

* By connecting the outputs directly to a quaternary pump, and then adjusting solvent
compositions as needed.

Figure 31 is an example of a two-solvent connection.
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Figure 31. Typical two-solvent system connections

Degasser
- -
Status Ready

L [T

o
N

o

®

38 SpectraSYSTEM UV8000 Degasser and PDA Detector Hardware Manual Thermo Scientific



2 Installation
Priming the Degassing Lines

Priming the Degassing Lines

Follow the procedure below to ensure that the tubing is filled with solvent before attaching to
a pump and turning on the degasser.

CAUTION To avoid damaging the degassing unit and the piston seals, prime the solvent
lines by using a syringe to pull solvent through the solvent lines into the degassing unit.

Do not push the solvent into the degasser. Pushing the solvent can generate excessive
pressure and rupture the degassing membranes. The maximum recommended pressure on
the membrane is 145 PSI.

Do not use the pump to prime the solvent lines and the degassing membranes. Drawing
excessive amounts of air through the liquid ends can damage the piston seals.

[——=  CAUTION Some solvent might spill in the process of connecting the solvent line to the
é pump. Take caution to wear eye protection and gloves during this process and wipe up any

spills that occur.
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< To prime the degassing lines
1. Screw the supplied luer fitting into outlet line “A” and finger tighten.

2. Attach the syringe to the luer fitting, making a leak-free connection (Figure 32).

Figure 32. Syringe attached to a degasser port outlet line

3. Slowly withdraw the syringe plunger so that air is drawn out of the degasser and solvent is
drawn into the inlet tube.

Each degassing channel holds =470 pL of solvent.

4. Continue to draw solvent until you are sure that the tubing is full of solvent and that
there are no air bubbles in the solvent being drawn out.

5. Remove the syringe and luer fitting from the inlet tube and immediately connect the inlet
tube to the corresponding port (A, B, C, or D) on the pump and finger tighten.

Note Ensure that the label on the port (A, B, C, or D) on the pump matches the
corresponding port on the degasser.
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A small amount of solvent might spill from the degasser’s outlet as you connect the
pump’s tubing.

Note Because pumps differ, the fitting provided may not fit. You will need a special
connector to provide a secure connection between the degasser's outlet and your
pump's inlet. If you are not able to use the supplied connector, stop now. Obtain the
proper connector before proceeding.

6. Repeat steps 1-5 for each solvent line.
7. Dispense any air and solvent into a waste container.

To prevent contamination from entering the inside of the degas tubing, keep unused
ports plugged with the protective caps shipped with the UV8000 module.

Note Due to the added flow resistance, Thermo Fisher Scientific does not recommend
routing the solvent from the outlet of one channel to the inlet of another.

Reinstalling the Front Covers

% Toreinstall the front covers if the pump has a solvent line access port

1. Replace the front panel of the UV8000 module by inserting the tabs on the bottom of the
cover into the slots on the front lower edge of the chassis.

2. Route the solvent lines through the slot on the top of the cover (Figure 33).

Figure 33. UVB000 module solvent line slot (top)

Solvent line
slot

3. Snap the cover into place.

4. Replace the front cover of the pump by placing the top edge underneath the keypad panel
and snapping the lower edge into place (Figure 26 on page 33).
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% Toreinstall the front covers if the pump does not have a solvent line access port

1. Replace the front panel of the UV8000 module by inserting the tabs on the bottom of the
cover into the slots on the front lower edge of the chassis.

2. Route the solvent lines through the slots on the left side of the cover (Figure 34).

Figure 34. UVB000 module solvent line slots (side)
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3. Snap the cover into place.

4. Replace the front cover of the pump by placing the top edge underneath the keypad
panel, routing the solvent lines through the slots on the left side of the front cover

(Figure 35).

Figure 35. Solvent line slots on the left side of the pump cover
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5. Press the lower edge of the pump cover into place.
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Making the Drainage Connections

Before you start the solvent flow from the pump, make sure that the solvent flow from the

outlet end of the LightPipe flowcell is connected to a sealed waste system.

To make the drainage connections
1. Connect the UV8000 module’s drip tray drain to a sealed waste bottle using the waste
tubing (P/N F5034-040) provided in the accessory kit (Figure 30).
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Figure 36. Drain connections to waste bottle
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2. Connect the LightPipe flowcell outlet tubing to a sealed waste bottle (Figure 36).
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Changing the Polarity of the Remote Outputs

The PDA detector portion of the UV8000 module has two remote outputs: READY and
EVENT (Figure 22 on page 28). The outputs are open collectors and are each capable of
sinking < 30 mA at 30 V dc, suitable for connecting to TTL and other families of ICs. In
addition, there is a 5 V output that supplies +5 V dc at 150 mA maximum that you can use
for testing digital input signals. When connecting to TTL inputs, a pull-up resistor (typically
10 kQ) is required across the +5 V output and the open collector input connection if one is
not built into the external device.

The polarity settings (active high or active low) of these outputs must match those of the
inputs of connecting equipment.

% To change the polarity of the remote outputs
1. Install the ChromQuest data system if you have not already done so.

2. Add the UV8000 module to the instrument configuration (see Chapter 3, “Instrument
Configuration,” on page 49).

3. Open the Instrument window.

4. Choose Control > Instrument Status.
The Instrument Status window appears.

5. Click the UV8000 tab.

The UV8000 page of the Instrument Status window appears (Figure 37).
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Figure 37. UV8000 page of the Instrument Status window
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6. In the Output States area, click the appropriate button.

Turning On the UV8000 Module for the First Time

< To turn on the UV8000 module for the first time

1. Ensure that the power switch at the front of the module is in the Off position (released or
out position).

2. Ensure that the UV8000 module is properly connected to the data system computer.

3. Ensure that the data system lists the appropriate configuration settings for the PDA
detector.

For information on instrument configuration, see Chapter 3, “Instrument
Configuration,” on page 49.

4. Check the fuse size.

You can operate the PDA detector at 100/115V or 230V. However, you must ensure that
the appropriate fuses are installed (Figure 38 and Table 5).
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Figure 38. Power supply module and the power line label

100V ‘ 115V 230V 50/60 Hz
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Power supply module

Table 5. Fuses

Line power voltage Fuse size Part #
100/115V T3.15A 00006-02-00010
230V T1.6 A 00006-02-00011

5. Plug the power cord into the power entry module on the back panel of the UV8000
module and connect it to the power source.

6. Turn the power on by pushing in the power button on the front panel (Figure 8 on
page 9).

The Power LED turns amber as it downloads the operational file, and then turns solid
green. If it does not light at all, see Chapter 6, “Troubleshooting.”

Completing the Installation and Verifying Operation

The SpectraSYSTEM UV8000 Degasser and PDA Detector is calibrated at the factory.
During installation, a Thermo Fisher Scientific field service engineer adjusts the light
throughput and recalibrates the detector.

The PDA detector portion of the UV8000 module uses the holmium oxide spectrum to verify
its wavelength accuracy. A two-position filter wheel (Figure 39), which is accessible from the
front panel of the UV8000 module, contains this calibration solution.

For optimal performance, recalibrate the PDA detector and adjust its attenuators as part of a
routine maintenance program and whenever you move the instrument, replace the LightPipe
flowcell, or replace a lamp.
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Completing the Installation and Verifying Operation

Because the deuterium lamp emits less light with use, monitor the integrated light intensity of
the diodes as part of a routine maintenance program, and adjust the attenuators when you
notice an increase in baseline noise. Because the diode array scan rate affects the integrated
light intensity, you must also adjust the attenuators when you modify the PDA detector’s
configuration by changing the diode array scan rate (see Chapter 3, “Instrument
Configuration,” on page 49).

The tabs that control the position of the attenuators are located on the front panel of the
UV8000 module (Figure 39). To adjust the light throughput, you push the attenuator tabs up
or down as you view the light intensity from your data system. Pushing the left tab up or
down controls the light throughput from the deuterium (D2) lamp. Pushing the right tab up
or down controls the light throughput from the tungsten-halogen (W) lamp.

Figure 39. Attenuator tabs and filter wheel

Two-position filter wheel Deuterium
with holmium oxide attenuator tab

A
«

STANDARD FILTER WHEEL

1: OPEN
2. HOLMIUM OXIDE FILTER ﬂ
®
( | 1
~—
Tungsten
attenuator tab

For information on calibrating the PDA detector and adjusting the light throughput to the
diode array, see Chapter 4, “Diagnostics for the PDA Detector.”
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The SpectraSYSTEM UV8000 Degasser and PDA Detector has these manual controls:
* On/Off switch on the lower right corner of the front of the unit (Figure 1 on page 1).

* Manual attenuators for adjusting the light throughput from the lamps (Figure 39 on
page 47).

* Holmium oxide wheel for verifying the calibration that you access from the front panel
(Figure 39 on page 47).

The chromatography data system controls all other instrument control functions.

To control the detector, you must add it to the instrument configuration for your data system
and specify its stack ID and diode array scan rate. You set the unit ID by adjusting the two
rotary switches on the back panel of the detector. The switches are set to 01 at the factory
(Figure 40). Do not adjust the switches unless you are controlling more than one PDA
detector from the same data system computer.

Figure 40. Unit ID set to 01

The diode array scan rate is the unfiltered rate at which the PDA detector samples the light
intensities for the diode array. You can set the UV8000 module to scan the array at a 20, 40,
or 80 Hz sampling rate.

You add an instrument for each SpectraSYSTEM LC system that you want to control from
the data system computer and specify the configuration options for the instrument’s modules
from the main window of the ChromQuest data system. You can configure as many systems
as you want; however, you must have a license for every system that you want to run
simultaneously.
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Adding a New SpectraSYSTEM Instrument to the Enterprise

< To add a new SpectraSYSTEM instrument to the Enterprise

1. From the ChromQuest main window, right-click The Enterprise, and then choose
New > Instrument from the shortcut menu (Figure 41).

Figure 41. Adding an instrument to the Enterprise

v ChromQuest
File Edit Wiew Tools Help

2 g en|[e. - E| P

Current location/group is 'The Enterprise’
EJrhe Enterprisg |

Open

Configure E-mail. ..

AddfModify Users, ..

e k Locakion)Graup
Renarme

Delete

Properties

|

Adds a new instrument to the current locationfgroup

——— Action performed by choosing this
menu item

The New Instrument icon appears in the right pane.

E 2. To open the Instrument Configuration dialog box, do one of the following:
|

* Select the new instrument icon, and then choose File > Configure > Instrument.
—Or—

* Right-click the new instrument icon and choose Configure > Instrument from the
shortcut menu.

The Instrument Configuration dialog box appears (Figure 42).
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Figure 42. Instrument Configuration dialog box
%]
Configure |

Instrument Configuration

Inztrument narme; |New [nztrurment

Inztment type:

(] | Cancel | Help

3. In the Instrument Name box, type a name for the instrument to distinguish it from other
instruments with different configurations or stack IDs.

4. In the Instrument Type list, select Thermo SpectraSystem LC.
The following message box appears (Figure 43).

Figure 43. Message that appears when you select an instrument type

ChromQuest r>_(|

L] E Changing the instrument kype will erase ALL device settings.
[

Zancel |

5. Do one of the following:
* To create a new instrument, click OK to close the message box.
—Or—
* To modify the configuration of an existing instrument, click Cancel and do not make

a selection in the Instrument Type list.

IMPORTANT To change the instrument’s configuration, close the Instrument
window if it is open. You can modify the instrument’s configuration without
closing the Instrument window, but the changes will not take effect until you
close the Instrument window.

6. Click Configure.

The Thermo SpectraSystem LC dialog box appears (Figure 44).
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Figure 44. Thermo SpectraSystem LC dialog box
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7. To add a SpectraSYSTEM pump, in the Available Modules pane, double-click the icon
for the pump.

A copy of the pump icon appears in the Configured Modules pane.
8. To add a SpectraSYSTEM autosampler, double-click the icon for the autosampler.
A copy of the autosampler icon appears in the Configured Modules pane.

9. To add the UV8000 module, do the following:

a. Double-click (Detector).
P

The Analog icon appears in the Configured Modules pane (Figure 45).
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Figure 45. Thermo SpectraSystem LC dialog box with the Analog icon in the Configured
Modules pane
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In the Configured Modules pane, double-click ;J.-’-'-.nalug .

The Detector Configuration dialog box appears (Figure 46).

Figure 46. Detector Configuration dialog box

Detector Configuration
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Detector Model:
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bz Multiplier: ——|0.0010000
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(Optional) In the Detector Name box, type a name for the UV8000 module.
In the Detector Model list, select UV8000.

In the Acquisition Source list, the selection automatically changes to PDA Plus ACQ
(Figure 47).
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Figure 47. Detector Configuration dialog box with the UVB000 selection
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In the Y-Axis Units box, type the units to be displayed on the y axis of
chromatograms.

For example, type microvolts or mAU, depending on the units of measurement. The
ChromQuest data files store it in microvolts.

In the Y-Axis Multiplier box, type the appropriate conversion factor for the units you
want to display.

The ChromQuest data system normally displays the y axis for chromatograms in
volts. If you want to display the data in another unit of measurement, enter the
appropriate conversion factor. The following table shows commonly used y-axis labels
and their corresponding y-axis multipliers.

y-Axis label y-Axis multiplier
Volts or AU 0.000001
Millivolts or mAU 0.001
Microvolts or microAU 1

Click %/.

The UV8000 Configuration dialog box appears (Figure 48).
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Figure 48. UV8000 Configuration dialog box

This setting must match the unit ID
on the back panel of the UV8000 module.

Ok
Stack: lEl lEl

Cancel

i

Help

Diode Array Scan Hate
(" B0Hz & 40Hz " 20Hz

L Default selection

h.  Specify the configuration options for the UV8000 module.

For information about the options in the dialog box, see the online Help.

i. Click OK to save the settings and close the UV8000 Configuration dialog box.
10. Specify configuration options for the other modules.

11. Click OK to accept the configuration and close the Thermo SpectraSystem LC
dialog box.

Configuring the UV8000 PDA Detector

Thermo Scientific

% To configure the PDA detector portion of the UV8000 module

1. If you have not already created a SpectraSYSTEM instrument with a PDA Detector, see
“Adding a New SpectraSYSTEM Instrument to the Enterprise” on page 50.

2. In the ChromQuest main window, right-click the icon for your SpectraSYSTEM
instrument.

3. From the shortcut menu, choose Configure > Instrument.

The Instrument Configuration dialog box appears. The Instrument name box contains
the name of your instrument and the Instrument type list shows the selection of the
Thermo SpectraSystem LC (Figure 49).
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Figure 49. Instrument Configuration dialog box with the information for an existing

SpectraSystem instrument
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Cancel |
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4. Click Configure.

The Thermo SpectraSystem LC dialog box appears. The Configured modules pane
contains the configured modules for the instrument (Figure 50).

Tip Figure 50 shows large icons for the modules. To change the display from small to
large icons, right-click the pane and choose Large icons from the shortcut menu.

Figure 50. Thermo SpectraSystem LC dialog box with configured modules
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5. In the Configured modules pane, double-click
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3 Instrument Configuration
Configuring the UV8000 PDA Detector

If the Configured modules pane does not contain a UV8000 module, follow the
instructions in step 9 of “Adding a New SpectraSYSTEM Instrument to the Enterprise”
on page 50.

The Detector Configuration dialog box appears (Figure 51). The Detector Name box
contains the user-specified name and the Detector Model list shows the selection of the
UV8000 module.

Figure 51. Detector Configuration dialog box for an existing instrument configuration
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. Click .

The UV8000 Configuration dialog box appears (Figure 48 on page 55).

. In the Stack boxes, type or select the stack address.

The stack setting must match the unit ID setting on the back panel of the detector. The
unit ID consists of a pair of rotary switches. If you are controlling a single UV8000
module from the data system computer, leave this setting at its factory default of 01.

IMPORTANT If the stack ID does not match the unit ID, the data system cannot
establish communication with the detector. When you open the (online) Instrument
window, the Comm LED on the left door of the detector remains amber.

Figure 52. Unit ID set to 01
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8. In the Diode Array Scan Rate area, select the appropriate scan rate for your application.
The default selection is 40 Hz.

For best results, select the appropriate diode array scan rate based on the expected baseline
peak widths for your application. To optimize peak detection and integration, set up the
detector to acquire at least 20 data points across the baseline width (W},) of the narrowest
peak in your chromatograms.

Baseline peak width (seconds) Data rate or scan rate (Hz)
W, <0.5 80
0.5< W <1 40

1<W, <2 20

IMPORTANT When you change the diode array scan rate, you must adjust the light
throughput to the diode array.

IMPORTANT The diode array scan rate affects the detector noise level. When you are
developing a validated HPLC method, record the configuration setting for the diode
array scan rate.

9. Click OK to accept the settings and close the UV8000 Configuration dialog box.

10. Click OK to accept the configuration and close the Thermo SpectraSystem LC
dialog box.
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Diagnostics for the PDA Detector

This chapter describes the diagnostics available from the ChromQuest data system. Use the
diagnostics program to check the lamp performance, calibrate the SpectraSYSTEM UV8000
Degasser and PDA Detector, and view the PDA detector’s error log.

To perform diagnostics from the ChromQuest data system, connect the UV8000 module to
the data system computer, configure the UV8000 module as part of an instrument in the
ChromQuest Enterprise, and turn on the UV8000 module.

If you move the UV8000 module, replace lamps, install a new LightPipe flowcell, or change
the configured diode array scan rate for the detector, the system performance can change.
With use, the deuterium lamp produces less and less light, so the system performance changes
as the lamp’s remaining lifetime hours decrease.

For information on configuring your SpectraSYSTEM UV8000 Degasser and PDA Detector,
see Chapter 3, “Instrument Configuration,” on page 49.

Contents

* Accessing the Direct Controls for the SpectraSYSTEM UV8000 Module
* Controlling the Lamps
* Monitoring Lamp Performance
* Adjusting the Light Throughput
* Calibrating the PDA Detector
* Displaying, Printing, and Clearing the Error Log
* Checking the Firmware Version
To verify the proper operation of the PDA detector, follow these procedures:
* “Monitoring Lamp Performance” on page 62
 “Adjusting the Light Throughput” on page 67
* “Calibrating the PDA Detector” on page 70
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Accessing the Direct Controls for the SpectraSYSTEM UV8000 Module

Accessing the Direct Controls for the SpectraSYSTEM UV8000

Module

< To access the SpectraSYSTEM UV8000 module direct controls

1. From the computer desktop, choose Start > All Programs > Chromatography >

ChromQuest.

The ChromQuest main window appears.

2. Double-click the instrument icon that represents your LC stack.

The Instrument window appears.

3. In the menu bar, choose Control > Instrument Status.

The Instrument Status window appears.

4. Click the UV8000 tab.

The UV8000 page appears (Figure 53).

Figure 53. UV8000 page of the ChromQuest Instrument Status window
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< To access the diagnostics for the UV8000 module
1. Open the UV8000 page of the Instrument Status window (see previous procedure).
2. Click Diagnostics.
The UV8000 Diagnostics dialog box appears with the Lamps page displayed (Figure 54).

Figure 54. Lamps page of the UV8000 Diagnostics dialog box
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Controlling the Lamps

Thermo Scientific

From the ChromQuest data system, you can turn the lamps on or off and view the lamp’s
usage hours from the UV8000 page of the Instrument Status window or from the Lamps page
of the UV8000 Diagnostics dialog box.

The UV8000 module keeps track of the number of hours each lamp has been operating. The
deuterium lamp has a lifetime of approximately 2000 hours and the tungsten lamp has a
lifetime of approximately 2500 hours. The useful lamp lifetime of the deuterium lamp
depends on the acceptable level of detector noise for your application (see “Lamp Lifetime
and Detector Noise” on page 5).

As deuterium lamps age, they emit less light, which results in increased baseline noise. If the
noise level of your detector signal is unacceptable and cleaning the LightPipe flowcell does not
help, use the diagnostic features of the software to determine the cause of the problem. If light
output becomes too low and adjusting the attenuators as described in “Adjusting the Light
Throughput” on page 67 does not help, replace the lamps (see “Replacing the Lamps” on
page 88).
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< To control the lamps from the Lamps page

1. Open the UV8000 Diagnostics dialog box (see “Accessing the Direct Controls for the
SpectraSYSTEM UV8000 Module” on page 60).

2. Click the Lamps tab.

The Lamps page appears (Figure 54).

Note The intensity of the deuterium lamp falls off very slightly over a period of time
after it is turned on. Plan to wait at least one hour for the lamp to stabilize after a cold
start before collecting data in the UV region.

3. Record the status and usage of each lamp.

Note Avoid indiscriminately clicking either Reset button. Click them only after you
replace their associated lamp with a new one.

Use the Lamps page in the ChromQuest data system for lamp maintenance and control.
Three direct control buttons for each lamp are available on this page: On, Off, and Reset.

< To use the lamp controls on the Lamps page
* In the D2 Lamp area, click On to ignite the deuterium lamp.

The Status readback displays Starting during the 10-second ignition period, and then it
changes to On. If there is a problem with the lamp, the Status readback displays Failed.

* In the W Lamp area, click On to turn on the tungsten lamp.

The tungsten lamp turns on immediately. If there is a problem with the lamp, the Status
readback displays Failed.

* To reset the stored total run time for the associated lamp to zero, click Reset. This
updates the Last Reset readback to the current date and time, After you replace a lamp,
reset its lamp usage hours to zero.

Monitoring Lamp Performance

With use, the deuterium lamp emits less and less light. As the light output from the
deuterium lamp decreases, the detector noise increases. For information on the typical lamp
lifetime, see “Controlling the Lamps” on page 61.

To monitor and track lamp performance from the ChromQuest data system, follow these
procedures:

* “Viewing an Intensity Scan,” next section

* “Recording the Performance of the Lamps” on page 66
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Viewing an Intensity Scan

Thermo Scientific

To monitor lamp performance

. Open the Instrument window for your LC system:

a. From the computer desktop, choose Start > All Programs > Chromatography >
ChromQuest.

The ChromQuest main window appears.

b. Double-click the icon that represents your LC stack.

The Instrument window appears.

. Create and download a method that pumps 100% HPLC-grade methanol or

HPLC-grade water at a constant flow rate of 1 mL/min.
Turn on the lamps and check their status (see “Controlling the Lamps” on page 61).
Wait for one hour for both lamps to equilibrate.

Open the UV8000 Diagnostics dialog box (see “Accessing the Direct Controls for the
SpectraSYSTEM UV8000 Module” on page 60).

Click the Control tab.
The Control page appears.
In the Mode area, select the Intensity option.

Click Default, and then verify that the following parameters are specified in the
Spectrum area (Figure 55):

Start = 2
End =511
Step=1
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Figure 55. Control page with the default Spectrum settings
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8. In the Discrete Channels area, use the default settings or specify the diodes that you want

to monitor.

9. Click Load To Detector.

A dialog box containing the message, Method Has Been Downloaded, appears.

10. Click OK.
11. Click the Display tab.

The Display page appears (Figure 56).
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Figure 56. Display page (after you click On in the Status area, but before you click Start)
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12. On the right side of the page, in the Status area, click On.
13. In the Data area, click Start to refresh the display.

14. Save a printout or an electronic copy of the spectrum. Date the printout and add it to
your maintenance records (see “Recording the Performance of the Lamps™ on page 66).
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Recording the Performance of the Lamps

Use following procedures to record the spectrum data on the Display page:
* “Using the Print Screen Button,” next section
* “Using the Print Utility” on page 66

» “Taking a Snapshot” on page 66

Using the Print Screen Button

< To store the spectral data using the print screen button
1. As you collect the data stream on the Display page, press SHIFT+PRINT SCREEN.

2. Open the Microsoft Paint application and save the screen capture as a bitmap, or open the
Microsoft Word application and paste the screen capture into a Word document.

Using the Print Utility
Use the ChromQuest print utility to print a copy of the Spectrum window.
< To use the print utility

1. On the Display page, place the cursor in the Spectrum window and right-click.

2. From the shortcut menu, choose Utilities > Print.

Taking a Snapshot

Use the snapshot option to create a Microsoft Excel™ comma-separated values (.csv) file that
contains information about the spectrum on the Display page. The data system stores this file
with the name WaveData.csv in the ChromQuest directory. The file has three columns: diode
number, wavelength, and intensity value.

Note The data system appends the file with a date and time stamp. The data stamp
consists of six digits; the first two digits are the month, followed by two digits for the day
and two digits for the year. The time stamp consists of six digits; the first two digits are the
hour in military time, followed by two digits for the minutes and two digits for the
seconds.

< To take a snapshot and view the stored information
1. On the Display page, stop the data stream by clicking Stop in the Data area.
2. Click Snapshot.
3. Using Windows Explorer, browse to the ChromQuest directory.
4. Click the WaveData.csv file.

The Excel application opens.
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Adjusting the Light Throughput

The PDA detector portion of the UV8000 module has two attenuators that control the light
throughput from the lamps.

Decreasing light throughput increases baseline noise. Increasing light throughput can saturate
the diode array. When the array is saturated, the response from the PDA detector is a flat
baseline.

Adjust the attenuators as the light output from the deuterium lamp decreases and whenever
you do the following:

* Replace either lamp (see “Replacing the Lamps” on page 88).
* Replace the LightPipe flowcell (see “Installing the LightPipe Flowcell” on page 18).

* Change the configured diode array scan rate (see Chapter 3, “Instrument Configuration,”
on page 49).

Tip As the diode array scan rate increases, the sampling time per diode decreases. The
integrated light intensity viewed on the Display page is a function of the light throughput
to the diode array and the sampling time per diode. This means that when you change the
diode array scan rate, you must adjust the light throughput.

* Ifyou increase the diode array scan rate (for example, from 20 Hz to 80 Hz), you
must increase the light throughput to achieve the same intensity counts.

* If you reduce the diode array scan rate (for example, from 80 Hz to 20 Hz), you must
reduce the light throughput to avoid saturating the array.

Pushing the attenuator tabs upward increases the light throughput to the diode array.
Pushing the attenuator tabs down decreases the light throughput to the diode array. (See
Figure 39 on page 47.)

Check the light intensity by following the Operational Verification procedure and adjust the

attenuators to provide light intensities in the specified operating ranges.

Note Before you adjust the attenuators, replace the column with a flow restrictor, and set
the pump to deliver HPLC-grade water at a flow rate of 1 mL/min through the flowcell.

To adjust the light throughput from the lamps, follow these procedures:
* “Setting Up the Spectral and Discrete Channel Displays,” next section

* “Adjusting the Attenuators” on page 69
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Setting Up the Spectral and Discrete Channel Displays

68

To set up the spectral and discrete channel displays

. Open the Diagnostics dialog box for the UV8000 module (see “Accessing the Direct

Controls for the SpectraSYSTEM UV8000 Module” on page 60).

. Turn on both lamps (see “Controlling the Lamps” on page 61).

. Download the parameters for the spectral display:

a. Click the Control tab.
The Control page appears (Figure 55 on page 64).
b. In the Mode area, select the Intensity option.

c. Click Default, and then verify that the following parameters are specified:

Start = 2
End =511
Step =1

d. Click Load To Detector.

. Determine the diodes of maximum output for the lamps as follows:

* From the spectrum displayed, determine and record the pixel of maximum intensity
within the 10 to 40 diode range. This is the diode of maximum output for the
deuterium lamp.

* From the spectrum displayed, determine and record the pixel of maximum intensity
within the 340 to 440 diode range. This is the diode of maximum output for the
tungsten lamp. Ignore the spike at approximately diode number 380. This spike is an
emission line of the deuterium lamp.

Turn off the data stream as follows:
a. In the Status area, click Off.

b. In the Data area, click Stop.

. Set the discrete channel displays as follows:

a. Click the Control tab to return to the Control page.

b. In the Channel A box, type the value for the diode of maximum intensity for the
deuterium lamp.

c. In the Channel C box, type the value for the diode of maximum intensity for the
tungsten lamp.

d. Click Load to Detector.
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Adjusting the Attenuators

Use the attenuator tabs (Figure 39 on page 47) on the front panel of the PDA detector to
adjust the light throughput to the diode array.

< To adjust the attenuators

1. Set up the spectral and discrete channel displays (see “Setting Up the Spectral and
Discrete Channel Displays” on page 68).

2. Click the Display tab.
The Display page appears.

3. Assuming a default scan rate of 40 Hz, as you view the discrete channel display

(Figure 57), do the following:

* Adjust the left attenuator tab (UV attenuation) to achieve a Channel A value as close
as possible to 900000 intensity counts without saturating the array.

* Adjust the right attenuator tab (Visible attenuation) to achieve a Channel C value as
close as possible to 900000 intensity counts as possible without saturating the array.

Figure 58 and Figure 59 on the next page show saturation of the diode array.
Figure 57. Display page (after you click On in the Status area and Start in the Data area)

Discrete channel
readbacks
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Figure 58 shows a saturated array in the UV region.

Figure 58. Saturated diode array (UV region)

The diode array is saturated in
the UV region.

Diode (nr)

Figure 59 shows a diode array that is saturated in both the UV and visible regions. The
configuration is set to a 20 Hz diode array scan rate and the attenuators are completely open.

Figure 59. Saturated diode array (UV region and visible region)

The diode array is saturated in the UV region
and the visible region.

1.Oe-+H1G

4. After you finish adjusting the attenuators, replace the front cover.

Calibrating the PDA Detector

To calibrate the PDA detector from the ChromQuest data system, follow these procedures:
* “Preparing the UV8000 Module for Calibration,” next section
* “Performing an Array Calibration” on page 71

* “Performing a Wavelength Calibration” on page 73
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Preparing the UV8000 Module for Calibration

< To prepare the UV8000 module for calibration
1. Replace the LC column with a flow restrictor.

2. Set up the system to pump HPLC-grade water or HPLC-grade methanol through the

flowcell, at a flow rate of 1 mL/min.

3. Turn on both lamps and wait 1 hour for the D2 lamp to equilibrate (see “Controlling the
Lamps” on page 61).

4. Verify that the diode array is not saturated (see “Adjusting the Light Throughput” on
page 67).

Performing an Array Calibration

The Array calibration measures and corrects for the dark current produced by the diodes of
the photodiode array. The dark current is the small amount of background signal that is
produced by the diodes of the array even when both lamps are turned off. Typical dark current
values range from 2000 to 4000 counts.

The environmental conditions of your laboratory can cause the dark current of the diode
array to increase over time. For best results, perform an array calibration (dark current) after
any of the following events occurs:

* After 100 hours of use or monthly, whichever comes first
* Whenever a significant temperature change occurs
* After you move the detector

* After you replace the lamps

Because the dark current produced by the diodes rises as the temperature within the detector
rises, make sure that you warm up the lamps for one hour before you perform a dark current
calibration. Warming up the lamps for one hour equilibrates the detector to its normal
operating temperature.

The PDA detector briefly turns the lamps off as it performs the dark current calibration
routine. After it completes the dark current calibration, the PDA detector turns the lamps
back on.

Note The dark current calibration program does not run when data collection is enabled

on the Display page.
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1.

To perform a dark current calibration of the diode array

Prepare the PDA detector for calibration (see “Preparing the UV8000 Module for
Calibration” on page 71).

. Open the Diagnostics dialog box for the UV8000 Detector (see “Accessing the Direct

Controls for the SpectraSYSTEM UV8000 Module” on page 60).

. Click the Calibration tab.

The Calibration page appears.

. In the Array area, click Execute.

A message box appears listing the preconditions for a dark current calibration (Figure 60).

Figure 60. Calibration preconditions dialog box

9 ) Before continuing, please make sure that:
\.._"/

* Both lamps (D2 2 W) are on

* Instrument is warmed up for ak [east one hour
* Pump is running at 1 mLmin.

* Filker wheel is in pasition 1

Zontinue with Calibration?

oK, |

. Make sure that the lamps are warmed up, that the pump is running at 1 mL/min, and

that the filter wheel is in position 1 (Figure 39 on page 47).

. Click OK.

The status of the calibration procedure appears by the Status readback area on the
Calibration page. During the dark current calibration, the lamps turn off before the data
system collects the intensity scans. After the last calibration event, the lamps turn back on.

Click OK to finish the calibration.

The date and time of the calibration appear in the Array area of the Calibration page and
are stored in the PDA detector’s memory.
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Performing a Wavelength Calibration

Aligning the spectrum on the diode array depends on physically aligning various components
of the optical bench. A sharp jolt to the detector in shipping, for example, can offset the
alignment. Such bumps and jars can slightly change the wavelength of light reaching the
photodiode array. The automated wavelength calibration determines the wavelength accuracy
of the detector and uses the detector’s wavelength algorithm to correct any misalignment.

< To perform a wavelength calibration

1. Open the UV8000 Diagnostics dialog box (see “Accessing the Direct Controls for the
SpectraSYSTEM UV8000 Module” on page 60).

2. Click the Calibration tab.

The Calibration page appears (Figure 61).
Figure 61. Calibration page of the UVB000 Diagnostics dialog box

UVB000 Diagnostics

Lamps] I:::untn:ull Displa_l,l] Emor Log  Calibratian

Array W avelength
Calibrated Calibrated
4422/200911:19:43 AM 442242009 11230026 Ak
Diefault | Drefault
Status W avelength File

YWindow  Expect Found Delta

Open |

Cloze | Help
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3. Open a wavelength calibration file:

a. In the Wavelength File area, click Open.

74 SpectraSYSTEM UV8000 Deg

The Select Wavelength Calibration dialog box appears (Figure 62).
Figure 62. Select Wavelength Calibration dialog box

Select Wavelength Calibration

Laok jn: | 3 WL

| = & ex B
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|ﬂ Halmiurn1 2, WL
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Holrniurr 2./ CL

File name:

Files of type:  |wavelangth Files [* wel)

j Cancel |

b. Select an appropriate wavelength calibration file from the list.

An appropriate wavelength file should include the range of wavelengths that you use

under normal operating conditions.

c. Click Open.

Note ChromQuest has four calibration files to choose from. The HolmiumUV
file contains five wavelengths in the UV region while the other files, such as
Holmium12, use sets of wavelengths from both the UV and Visible wavelength
regions. The holmium oxide absorbance maxima are selected from a spectrum
published in “Holmium Oxide Solution Wavelength Standard from 240 to

640 nm - SRM 2034 (NIST Special Publication 260-54).”

The holmium oxide bands of the selected file appear in the Wavelength File area

(Figure 63).

asser and PDA Detector Hardware Manual
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Figure 63. Wavelength File area with the Holmium12 Wavelength Calibration File
selected

wiavelength File
C:AChromB uests W CLYHolmium 1 2 W C0

Halmiurm oxide - 12 bands

Window  Expect Faound Delta

.00 241.08
5.00 24393
.00 278.03
5.00 28747
E.00 33240
E.00 34549
E.00 36116
E.00 41662
E.00 451.30
E.00 485.33
E.00 53E.97
E.00 E40.84

4. In the Wavelength area, click Execute.

A message box appears listing several calibration preconditions (Figure 64).

Figure 64. Calibration preconditions

9P ) Before continuing, please make sure that:
2
* Both lamps (DZ & W) are on
* Inskrument is warmed up For at least one hour
* Pump is running ak 1 mL/min.
* Filter wheel is in position 1

Continue with Calibration?

84

5. If all of the preconditions are met, click OK.

The data system collects a background spectrum, which it uses to remove the absorbance
contribution of the mobile phase. When the background collection is complete, another
message box appears (Figure 65).
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Figure 65. Message prompt to move the filter wheel to position 2

UVB000 x|

%\ select filker wheel position 2 {Holmium Oxide).
\:() Click 2 when done!

Cancel |

6. Move the filter wheel to position 2 as directed, and then click OK.

The detector takes a holmium oxide scan, performs iterative calculations while applying
the rise time and bandwidth filters, and then displays a new message box (Figure 60).

Figure 66. Message prompt to return the filter wheel to position 1
&3

2 | wavelength calibration complete, Move the filker wheel back to Open {position 15,
\'{) IF wou wish bo accept this Calibration, click Qi

K | Cancel ‘

7. Move the filter wheel back to position 1, and then click OK to close the message box and

view the results.

8. In the Wavelength File area, check the delta values (Figure 67).

a. If the delta values are not within the range of +1 nm, repeat the wavelength
calibration procedure for verification.

b. If; after applying a new calibration, the delta values are still not within the range of
+1 nm, call your Thermo Fisher Scientific service representative for assistance.
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Figure 67. Wavelength File area with a list of acceptable delta values
Wavelength File
C:AChromBuestiWCLYH olmium1 2w CL

Halmium oxide - 12 bandz

Window  Expect Found Delta

5.00 241.08 241.08 -0.00
5.00 24998 24991 0.07
A.00 278.03 27802 0.
A.00 28747 287.53 +0.06
.00 33340 33347 +0.07
.00 34549 345.50 +0.01
E.00 IE1.16 361,08 -0.08
.00 416.E2 416.84 +0.22
.00 451,30 451,24 -0.06
.00 48533 48509 0.24
.00 A3E.97 R37.05 +0.08
.00 G40.84 G40.86 +0.02
Open Print E wpart

9. To print a hardcopy report, click Print.
Your data system computer must be connected to a printer.

10. To store the results, click Export.

The date and time of the wavelength calibration appear in the Wavelength area. The PDA
detector also stores this information.

Note To cancel the calibration process, click Cancel in any of the Calibration dialog
boxes.

Displaying, Printing, and Clearing the Error Log

Detector errors and major detector events, such as power-on self-tests (POSTs), are logged to
a dedicated area in the memory of the detector. These messages are created as part of the
normal operation of the detector and can be helpful when attempting to troubleshoot
communications problems.

The log can hold a maximum of 100 errors/events. When the log is full, the newest entry
replaces the oldest entry. To keep a continuous record for your maintenance files, print out the
log and clear it periodically. View, print, and clear the log weekly as part of your regular
maintenance routine.

For a list of some common error messages that might appear in the log, see “Log Entries” on
page 102.
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< To display, print, and clear the error log in the ChromQuest data system
1. Open the Error Log page:

a.  Open the Diagnostics dialog box (see “Accessing the Direct Controls fo
SpectraSYSTEM UV8000 Module” on page 60).

b. Click the Error Log tab.

The Error Log page appears (Figure 68).
Figure 68. Error Log page

Lamps] Eu:untn:ul] Display Errar Log l Ealibratiun]
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£ Tunazten lamp was turned OM 7/ —
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£ Deutenum lamp vwaz turned OM 4 -
22006 1:36:37 PM Information - Mo Fault
£ Lamp calibration applied *¢
2/28/2005 51515 P Information - Mo Fault
£ Tunagzten lamp was turned O 7/
Unknown  Infarmation - Mo Fault "
Cloze Help

2. Use the buttons on the Error log page to do the following:

* Click Get to retrieve and display the error log information from the det
Figure 68 shows a sample Error Log.

* Click Print to print a copy of the displayed log.
* Click Clear to clear the log.

ector.

Checking the Firmware Version

Occasionally, upgraded firmware becomes available for the SpectraSYSTEM UV8000
Degasser and PDA Detector. Ask your Thermo Fisher Scientific field service engineer about

the availability of new firmware.

% To check the firmware version in the ChromQuest data system

1. Open the Diagnostics dialog box (see “Accessing the Direct Controls for the

SpectraSYSTEM UV8000 Module” on page 60).
2. Click the Display tab.

The Display page appears.
3. Click On.
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The firmware version of the UV8000 appears in the Status area on the left side of the
Display page (Figure 56 on page 65).
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Routine Maintenance

Thermo Scientific

This chapter describes how to maintain the major components of the SpectraSYSTEM
UV8000 Degasser and PDA Detector.

Proper maintenance ensures the optimum performance of the UV8000 module. You are
responsible for maintaining your UV8000 module by properly performing the maintenance
procedures on a regular basis. If you have any questions on proper maintenance, or would like
to arrange for a preventive maintenance program, contact your Thermo Fisher Scientific
service representative.

For maintenance procedures requiring the use of the data system, see Chapter 4, “Diagnostics
for the PDA Detector,” on page 59.

Contents

e PDA Detector Maintenance
* Cleaning the Solvent Bottle Holder
* Changing Solvents
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PDA Detector Maintenance

Recommended Maintenance

Table 6 lists recommendations for routine maintenance for the PDA detector portion of the

UV8000 module. Use the table as a basis for developing your maintenance program in

accordance with your company practices.

Table 6. Recommended routine maintenance for the PDA detector

Procedure

Cleaning external surfaces

Interval

As needed

LightPipe flowcell cleaning

As needed (See “Cleaning the LightPipe
Flowcell” on page 83.)

Wavelength calibration

After lamp replacement or as needed

Dark current calibration

(Calibrating the dark current increases the
linearity of the detector at the high end of its
operating range. The dark current does not

significantly affect absorbance values between
0.2 AU and 0.8 AU. The dark current is a

function of temperature.)

After 100 hours of use or monthly,
whichever comes first. (See “Performing
an Array Calibration” on page 71.)

After significant changes (> 4 °C) in
ambient room temperature

After lamp replacement

Event log printout

Weekly

Operation verification

Semi-annually

Lamp replacement

Deuterium (D2)

Replace the deuterium lamp when the
detector noise reaches an unacceptable
level. (See “Lamp Lifetime and Detector
Noise” on page 5 and “Replacing the
Lamps” on page 88.)

The useful lamp lifetime is
approximately 1000 hours at a diode
array scan rate of 40 Hz and 2000 hours
at a diode array scan rate of 20 Hz.

Tungsten (W)

Every 2500 hours or as required. (See
“Replacing the Lamps” on page 88.)

Adjust attenuators

As needed

Update firmware

As needed and as updates become
available

" Good Laboratory Practice (GLP) dictates flushing the LightPipe flowcell with clean solvent after every use. This
practice reduces the frequency of cleaning the LightPipe flowcell.
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Cleaning the External Surfaces of the Detector

Keep the external surfaces of the detector clean and dry. To clean the outside of the detector,
wipe with a dust-free cloth or a damp cloth (moistened with water only) to remove dirt or
stains.

Cleaning the LightPipe Flowcell

This section is limited to the general cleaning of the detector’s LightPipe flowcell. For other
LightPipe flowcell problems, such as leaks that occur in locations other than at the inlet/outlet
fittings, contact your Thermo Fisher Scientific field service engineer.

The exterior and interior surfaces of the LightPipe flowcell can become contaminated.
Flowcell contamination is usually caused by precipitation or by solubility problems, such as
when the quality of your mobile phase varies or the cleanliness of your samples varies. Signs of
a contaminated LightPipe flowcell are increased baseline noise, signal spiking, erratic or
drifting baselines, low light intensity, or increased backpressure.

CAUTION Do not disassemble the LightPipe flowcell housing, tighten the screws on the
housing, or touch the optical fibers at the ends of the LightPipe flowcell. Doing so
damages the LightPipe flowcell. Thermo Fisher Scientific is not responsible for any
damage done to the LightPipe flowcell by attempts to disassemble the housing or tighten
the screws. Contact your Thermo Fisher Scientific field service engineer with any
questions regarding LightPipe flowcell maintenance or service.

This section contains the following procedures:
e “Removing the LightPipe Flowcell,” next section
* “Cleaning the LightPipe Flowcell with Organic Solvents” on page 86

* “Cleaning the LightPipe Flowcell with Nitric Acid” on page 87
Removing the LightPipe Flowcell
To clean the LightPipe flowcell, remove it from the UV8000 module.

< To remove the LightPipe flowcell

1. Turn the detector power off and disconnect the power cord from the back panel of the
detector.

2. Gently pull the front cover of the UV8000 module down and off to remove it
(Figure 69).
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Figure 69. Removing the front cover

3. Unscrew the captive screw that secures the LightPipe flowcell access cover to the front
panel of the detector and pull the cover off (Figure 70).

Figure 70. LightPipe flowcell access cover
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access cover SCrew
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4. Unscrew the retaining block knob and remove the retaining block (Figure 71).

Figure 71. View of the retaining block and the retaining block knob

Retaining block Retaining block
knob

CE CAUTION To prevent damage, do not touch the ends of the LightPipe flowcell as you

remove it from the flowcell compartment.

5. Being careful not to touch the optical fibers at the ends of the LightPipe flowcell, pull the
flowcell out of the flowcell compartment.

6. Depending on how you plan to clean the LightPipe flowcell, do one of the following:

* To store the flowcell, disconnect the liquid lines. Then place the protective end caps
on the ends of the LightPipe flowcell.

* To temporarily remove the flowcell from the system, disconnect the LightPipe
flowcell inlet tube from the column.

* To clean the LightPipe flowcell by pumping solvent through it, disconnect the
flowcell inlet tube from the column and reconnect it directly to the pump. Leave the
outlet tubing connected to the waste reservoir.
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Cleaning the LightPipe Flowcell with Organic Solvents

A

A

86 SpectraSYSTEM UV8000 Degasser and PDA Detector Hardware Manual

If you suspect that your LightPipe flowcell needs cleaning, start with the following procedure
using organic solvents.

CAUTION Do not disassemble the LightPipe flowcell housing, tighten the screws on the
housing, or touch the optical fibers at the ends of the LightPipe flowcell. Doing so
damages the LightPipe flowcell. Thermo Fisher Scientific is not responsible for any
damage done to the LightPipe flowcell by attempts to disassemble the housing or tighten
the screws. Contact your Thermo Fisher Scientific field service engineer with any
questions regarding LightPipe flowcell maintenance or service.

< To clean the LightPipe flowcell with an organic solvent

1. Remove the column from the chromatographic system to avoid column degradation.
Connect the inlet of the LightPipe flowcell directly to the chromatographic pump.

IMPORTANT Ensure that the cleaning solvents you plan to use are miscible with the
solvent already present in the LightPipe flowcell and pump. Isopropanol is a good
choice as a cleaning solvent for most applications. If the last solvent in the pump was
an aqueous buffer solution, be sure to pump 25 to 40 mL of HPLC-grade water (or
its equivalent) through the system to remove any salts before you flush the pump with
the cleaning solvents. This wash helps to avoid precipitation problems.

2. If necessary, flush the LightPipe flowcell with water to prevent a reaction between the last

solvent used in the chromatographic system and the cleaning solvent that will be used to
clean the flowcell.

CAUTION Thermo Fisher Scientific does not recommend using a syringe to force
solvent through the flowcell. Pressurizing the syringe could cause a leak or rupture,
resulting in a dangerous and uncontrolled spraying of solvent.

3. Flush the flowcell with 40 to 50 mL of cleaning solvent, for example, isopropanol or
methanol.

. Flush the flowcell with water to prevent a reaction between the cleaning solvent and the
mobile phase that is used in your application.

For instructions on how to reinstall the LightPipe flowcell, see “Installing the LightPipe
Flowcell” on page 18.
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Cleaning the LightPipe Flowcell with Nitric Acid

Isopropanol or methanol is generally sufficient for cleaning a LightPipe flowcell. However, if
the LightPipe flowcell remains contaminated after flushing it with organic solvents, perform
the following procedure using nitric acid.

CAUTION Nitric acid is a strong oxidizing acid, and it can react vigorously with alcohols
(especially methanol). Be sure to wear protective clothing and eye protection and adhere

@ to safety procedures at your company for the proper handling and disposal of corrosive
acids. Flush the flowcell with water to remove all traces of alcohol before flushing it with
nitric acid.

% To clean the LightPipe flowcell with nitric acid

1. Completely remove the LightPipe flowcell from the detector housing by following the
procedure in “Removing the LightPipe Flowcell” on page 83. (This prevents possible
leaks from harming the mechanical and electronic components of the detector.)

2. Ensure that the column is removed from the chromatographic system to avoid column
degradation. Connect the LightPipe flowcell inlet directly to the chromatographic pump.

3. Flush the LightPipe flowcell with water. This prevents a reaction between the last solvent
used in the chromatographic system and the nitric acid solution will be used to clean the
flowcell.

4. Prepare a 20% (v/v) solution of nitric acid in HPLC-grade water.

CAUTION Thermo Fisher Scientific does not recommend using a syringe to force
acid solutions through the flowcell. Pressurizing the syringe could cause a leak or
rupture, resulting in a dangerous and uncontrolled spraying of acid.

CAUTION Before you pump nitric acid solution through the LightPipe flowcell,
ensure that the column has been removed from the chromatographic system and that
water was the last solvent in the pump and solvent reservoir.

5. Using the chromatographic pump, pump the nitric acid solution through the LightPipe
floweell.

6. After you have finished the cleaning procedure and before you return to the
chromatographic solvents, pump another 25 to 40 mL of water through the flowcell to
remove all traces of nitric acid. Monitor the pH of the outlet stream of the LightPipe
flowcell to ensure that the acid has been completely flushed out.

For instructions on reinstalling the flowcell, see “Installing the LightPipe Flowcell” on
page 18.
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Replacing the Lamps

The light output from the deuterium lamp decreases with age, which results in increased
baseline noise. If the noise level on your detector output signal is unacceptable, and cleaning
the flowcell does not help, use the data system’s diagnostic features to determine the cause of
the problem. If the light output becomes too low and adjusting the attenuators does not help,
replace the deuterium lamp. The light output from the tungsten-halogen lamp is relatively
stable as the lamp ages.

The detector keeps track of the number of hours each lamp has been operating. The
deuterium lamp has a lifetime of approximately 2000 hours and the tungsten lamp has a
lifetime of approximately 2500 hours. Lamp lifetime varies depending upon the application.

The deuterium (D2) and tungsten (W) lamps are located in the lamp compartment
(Figure 73 on page 90).

CAUTION Intense UV light can damage your eyes. Always turn off the PDA detector and

disconnect the power cord before you expose the lamp.

turn off the PDA detector and disconnect the power cord before you pull the chassis out
of the housing.

CAUTION The lamp cover becomes very hot when the lamps are on. After you turn off
the lamps and the PDA detector, wait 30 minutes for the lamp cover to cool before
removing it.

f CAUTION There are electrical shock hazards inside the PDA detector’s housing. Always

To replace the lamps, you must have a #2 Phillips head screwdriver.

< Toreplace the deuterium and tungsten lamps
1. From the data system, turn off the lamps. (See “Controlling the Lamps™ on page 61.)
2. Wait approximately 30 minutes for the lamp compartment to cool to room temperature.

3. Turn the power switch at the front of the UV8000 module to Off (released position) and
disconnect the power cord from the back panel.

Note If you did not turn off the lamps before you turned off the PDA detector, wait
approximately 30 minutes for the lamp compartment to cool to room temperature.

4. Gently pull the front cover of the UV8000 module down and off to remove it (Figure 11
on page 18).

5. Pull the sinkers at the end of the solvent lines in the solvent bottles out above the solvent
level.
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. Hold up the solvent lines to drain as much solvent as possible back into the bottles.

CAUTION To prevent personal injury, observe good laboratory practice when
handling solvents, changing tube lines, or both. Consult the pertinent material safety
data sheets for the solvents used for HPLC analysis.

. Detach the inlet tubing line or lines from the degasser inlet ports.
. Detach the outlet tubing line or lines from the degasser outlet ports.

. Using a #2 Phillips screwdriver, remove the five screws that secure the front cover to the

chassis (Figure 72).

Figure 72. Removing the front cover screws

Screws
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10. Carefully pull the chassis out of the housing until the lamp compartment on the right is
accessible (Figure 73).

Figure 73. Lamp compartment

Lamp compartment

CAUTION After you turn off the lamps and the PDA detector, wait 30 minutes for
the lamp cover to cool before removing it. The lamp cover becomes very hot when the
lamps are on.

Before proceeding, note the safety warning labels inside the lamp compartment
(Figure 74).
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Figure 74. Lamp compartment safety warnings
Electric shock caution

UV radiation caution

Hot surface caution

11. Remove the lamp cover as follows:

a. Make sure that you have allowed sufficient time for the lamp cover and the lamps to
cool to room temperature.

b. Remove the lamp cover by loosening the large, captive Phillips head screw enough to
free the lamp cover from the lamp tray (Figure 75).

Figure 75. Removing the Phillips head screw

Phillips head screw
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c. Lightly touch the lamp cover to make sure that it has cooled to room temperature,
and then carefully lift the lamp cover out of the detector.

IMPORTANT Do not try to remove the lamps from their mounting assemblies.
Remove and replace the lamp together with its mount, cable with elapsed time
meter, and connector as described in the following steps.

IMPORTANT The surfaces of both lamps must be free of fingerprints and
smudges, which cause performance problems. For this reason, wear clean,
talc-free gloves when you handle the lamps. If either lamp requires cleaning, use a
lint-free lens paper moistened with methanol or isopropanol before replacing the
lamp cover.

12. To remove the deuterium lamp assembly:

a. To disconnect the lamp cable, squeeze the connector latch, and then gently pull the
connector free from the receptacle on the lamp compartment wall (Figure 76).

Figure 76. Lamp connections

| e >

Deuterium lamp
connector

Tungsten lamp
connector
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b. Loosen but do not remove the two Phillips head screws that secure the deuterium
lamp by turning them approximately four turns.

Figure 77. Lamps compartment

Deuterium lamp Tungsten lamp

Mounting screws Mounting screw
c. Lift and gently twist the mounting flange counterclockwise to free the lamp.

13. To remove the tungsten (W) lamp:

a. To disconnect the lamp cable, squeeze the connector latch, and then gently pull the
connector free from the receptacle on the lamp compartment wall (Figure 76).

b. Loosen and remove the single Phillips head screw that secures the lamp-mounting
block (Figure 77).

14. To install new lamps, perform the previous steps in reverse order.
15. On the Lamps page, in the D2 Lamp and W Lamp areas, click Reset.
See “Controlling the Lamps” on page 61.

IMPORTANT Always remember to reset the elapsed lamp hours after replacing a lamp
(see “Controlling the Lamps” on page 61).

16. Gently push the chassis back into the housing.
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17.

18.
19.
20.

21.

Using a #2 Phillips screwdriver, reinstall the five screws that secure the front cover to the
chassis.

Reattach the outlet tubing line or lines from the degasser outlet ports.
Reattach the inlet tubing line or lines from the degasser inlet ports.

Align the tabs on the bottom of the front cover with the slots in the chassis and press the
cover back into place.

Ensure that the inlet and outlet tubings from the LightPipe flowcell are threaded through
the access slots on the flowcell cover (Figure 14 on page 21).

Put the sinkers at the end of the solvent lines in the solvent bottles back into the solvent
bottles.

Viewing the Deuterium Lamp Elapsed Time Meter

An elapsed time meter built into the cable for the deuterium lamp provides the exact number
of hours that the lamp has been on. If the usage hours on the Lamps page (Figure 54 on
page 61) indicates usage that does not seem to correlate with how the lamp is operating, check
the elapsed time meter and adjust the Lamps page accordingly.

2
0‘0

1.

3.
4.

To view the elapsed time meter

Follow steps 1 through 11 in “Replacing the Lamps” on page 88 to access the lamp
compartment as shown in Figure 73 on page 90.

. Gently pull the deuterium lamp cable with the elapsed time meter far enough out of the

lamp compartment so that you can view the LCD panel (Figure 78).

Figure 78. Elapsed time meter on the deuterium lamp cable

Press the black button on the meter once to view the hours on the meter’s LCD panel.

Make a note of the hours in your lab notes to compare to the number of hours shown in
the Lamps page.
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5. If the number of hours shown on the meter corresponds to the number of hours on the
Lamps page and the performance is poor, it might be time to replace the lamp. See
“Replacing the Lamps” on page 88.

Replacing the Fuses

Thermo Scientific

You can operate the PDA detector at 100/115V or 230V. However, you must make sure that
the appropriate fuses are installed (Table 7).

Table 7. Fuses

Line power voltage Fuse size
100/115V T3.15A
230V T1.6 A

< Toreplace the fuses

1. Turn off the power to the UV8000 module and unplug it from line power.

CAUTION To avoid an electrical shock, before you replace the fuses, turn off the
power to the UV8000 module and unplug it from line power.

2. Insert the tip of a narrow-blade screwdriver into one of the two openings on the exterior
surface of the power entry module, and then apply leverage to loosen the power entry
module’s door (Figure 79).

Figure 79. Loosening the power entry module’s door

"“\\§ 7 0 C
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When you apply a sufficient amount of leverage, the door pops out (Figure 80).

Figure 80. Power entry module door loosened
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3. Open the door (Figure 81).

Figure 81. Power entry module door opened

Fuse holder

Power entry module door

J

4. Take the loose fuse holder out of the power entry module (Figure 82).

Figure 82. View of the fuse holder

Fuse holder

5. Replace the fuses.

6. Put the fuse holder back into the power entry module, and then close the power entry
module door until it snaps in.

7. Plug the power cord into the power entry module on the back panel of the UV8000
module and connect it to the power source.

8. Turn the power on by pushing in the power button on the front panel (Figure 8 on
page 9).
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Cleaning the Solvent Bottle Holder

Occasionally check the solvent bottle holder and clean it of spilled solvents as necessary.

2
0.0

1.

To check and clean the solvent bottle holder
Remove solvent bottles from the holder.

Remove the solvent holder from the top of the pump.
Clean as necessary, and return.

Return solvent bottles to the holder.

Changing Solvents

You may occasionally want to change the solvent flowing through a particular channel.
Depending on the last solvent used, and the solvent you are planning to use, you must flush
the degas tubing with one or more intermediary solvents.

6.

To change solvents

. Turn off the power to the UV8000 module.

. Remove the bottle cap and pull out the inlet tubing of the solvent you no longer want

to use.

. If desired, allow approximately 10 mL of air to be introduced into the tubing. (This

separates the new solvent from the previous solvent.)

. Replace the cap and tubing inside the new bottle of solvent.

. Pump approximately 40 mL of solvent through the degasser (to eliminate any air

introduced into the tubing).

Turn the UV8000 module back on and proceed as usual.

To change solvents, you can also attach a syringe to an outlet tube, and pull all the solvent out
of the degasser with the syringe. Once the solvent is removed, prime the tubing with a new
solvent as described in “Priming the Degassing Lines” on page 39.

Thermo Scientific
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Troubleshooting

This chapter contains helpful information for troubleshooting possible SpectraSYSTEM
UV8000 Degasser and PDA Detector, chromatographic system, and degasser problems.
Because many of the problems attributed to the detector might actually be due to other

components in the chromatographic system, references and potential solutions to these types
p grap Yy p p

of problems are also included.

Contents

e PDA Detector-Related Problems

* Log Entries

* Degasser Troubleshooting

PDA Detector-Related Problems

Table 8 lists detector-related problems along with suggestions for corrective action.

Table 8. PDA detector-related problems (Sheet 1 of 4)

Symptom Cause
Spikes on baseline Continuous gas bubbles in the
LightPipe flowcell

Solution

Degas the mobile phase. Connect a backpressure
device to the LightPipe flowcell (check back
pressure rating).

Immiscible solvent bubbles following
mobile phase changeover

Flush the LightPipe flowcell with 2-propanol,
then with mobile phase.

Electrical interference

Check the electrical lines for good connections,
interference from broadcast radiation, or both.

Check for ground loops.

Extremely large fluctuations in voltage
on power line

Remove systems that can cause voltage
fluctuations, for example, ovens; isolate the
detector to a “quiet” circuit; or use an
uninterruptible power supply (UPS) that is safety
certified (UL, TUV, SEMKO, DEMKO, and

so on).
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PDA Detector-Related Problems

Table 8. PDA detector-related problems (Sheet 2 of 4)

Symptom

Random noisy baseline

Cause

Contaminated LightPipe flowcell

Solution

Flush the flowcell with cleaning solvents. See
“Cleaning the LightPipe Flowcell” on page 83.
Check for leaks.

Leak in sample inlet line

Check all the fittings from the column outlet to

the flowcell inlet for leaks.

Bubble trapped in LightPipe flowcell

Increase the flow rate until you remove the
bubble. Connect a backpressure device to the
flowcell outlet (check the pressure rating to avoid
rupturing the flowcell).

Leaking LightPipe flowcell

Replace the flowcell.

Insufficient lamp warm-up

Allow a 30 minute warm-up for normal
operation and a 1% hour warm-up for maximum
sensitivity.

Aging or defective lamp

Replace the lamp.

Ground loop problem between
integrator and detector

Check the cable connections to the detector
output; do not ground at both ends of the cable.

Dirty LightPipe flowcell or lamps

Clean the dirty component.

Integrator input voltage and detector
output voltage not matching

Verify that the integrator is connected to the
appropriate Analog Output connections on the
back panel of the detector. See Chapter 2,
“Installation.”

Check the attenuation setting on the integrator.

Deuterium lamp hours
on Lamps page
showing fewer usage
hours than the lamp
performance indicates

Lamp hours may not have been reset
after the lamp was replaced

View the elapsed time meter connected to the
lamp and adjust the Lamps page accordingly. See
“Viewing the Deuterium Lamp Elapsed Time
Meter” on page 94.
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Table 8. PDA detector-related problems (Sheet 3 of 4)

Symptom

Excessive baseline drift

Cause

Contaminated LightPipe flowcell

6 Troubleshooting
PDA Detector-Related Problems

Solution

Flush the flowcell with cleaning solvents as
described in “Cleaning the LightPipe Flowcell”
on page 83. Check for leaks.

Mobile phase contamination

Replace the mobile phase with fresh mobile
phase that is made with high-purity solvents.

Material bleeding from column

Clean or replace the column.

Leaks in system or the LightPipe flowcell

Check all the fittings for leaks. Replace the

flowcell.

Tiny bubble trapped in LightPipe

flowcell

Increase the flow rate until you remove the
bubble. Connect a backpressure device to the
flowcell outlet (check the backpressure rating to
avoid rupturing the flowcell).

Excessive temperature fluctuations

Remove the system from drafts. Thermostatically
control the column temperature.

No peaks, or peaks

much smaller than

Incorrect wavelength setting

Check the wavelength setting. Make sure the
correct file is selected.

expected Lamp not on or defective Make sure the lamp is lit. Verify the lamp
performance. See“Monitoring Lamp
Performance” on page 62.
Replace the lamp if necessary. See “Replacing the
Lamps” on page 88.
Integrator input voltage and detector Verify that the integrator is connected to
output voltage not matching appropriate Analog Output connections on the
UV8000 module’s back panel. See Chapter 2,
“Installation.”
Check the attenuation setting on the integrator.
Insufficient sample reaching the detector  Check the entire chromatographic system for
leaks. Check the sample injection volume.
Broad, tailing peaks Excessive rise time Lower the rise time selection.
Poor connection at LightPipe flowcell Check the end of the inlet tubing for a clean, flat
inlet surface that is free of obstructions.
UV8000 module Tripped circuit breaker at power outlet  Reset the circuit breaker.

failing to power up

Blown detector fuse

Replace the fuse. See “Replacing the Fuses” on
page 95.

Power cord not connected

Connect the power cord.

Module not running
upon injection

Module not receiving Start signal

Check the connection to the Run contacts on the
back panel of the detector.

Thermo Scientific
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Table 8. PDA detector-related problems (Sheet 4 of 4)

Symptom Cause Solution

Flat baseline, portion  Saturation of photodiode array Adjust the attenuators. See “Adjusting the Light
of spectrum missing Throughput” on page 67.

Power LED is amber ~ Possible loose Ethernet connection Check the Ethernet connection to the data

system Computer.

Comm LED is amber  Lost connection to the data system Check the Ethernet connection to the data
computer system computer.
Run LED is amber An error during a run See the software to determine the nature of the

error, or begin the run again.

Lamps LED is amber ~ Both lamps off Turn on the lamps and allow 1%2 hours for

warm-up.

Log Entries

This section describes the various log entries that are possible when operating the
SpectraSYSTEM UV8000 Degasser and PDA Detector from your Thermo Scientific data
system.

Note For further information, document the log entry and contact Thermo Fisher
Scientific technical support.

The diagnostics Event Log chronologically records messages relating to detector or system
problems. The messages fall into three categories:

* “Critical Failure Messages,” next section
* “Warning Messages” on page 103

* “Information Messages” on page 103

Critical Failure Messages

Critical failure messages indicate that the PDA detector portion of the UV8000 module
cannot perform its function properly. If a chromatographic run is in progress when a critical
failure occurs, the data might be corrupted or lost, and the run terminates. Possible critical
failure messages include the following:

* Filter wheel misaligned
* Failed to turn on the Deuterium lamp

* Failed to turn on the Tungsten lamp
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Warning messages indicate problems that should not affect a chromatographic run. Possible

warning messages include the following:

Run started while instrument not calibrated

Error trying to send to a null queue
Error trying to receive from a null queue
Socket failed to receive data

Socket failed to send data

Data in EEPROM was corrupted

Failed to calibrate dark current

Failed to calibrate wavelength

No fault

Information Messages

Information messages include the following:

Deuterium lamp was turned on
Deuterium lamp was turned off
Tungsten lamp was turned on
Tungsten lamp was turned off
Wavelength calibration reset
Lamp calibration reset
Wavelength calibration applied
Lamp calibration applied

Degasser Troubleshooting

Thermo Scientific

If you encounter any problems with the degasser portion of the UV8000 module, refer to this
troubleshooting section. If the problem persists after you have tried the solutions suggested,

contact your Thermo Fisher Scientific field service engineer.
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Table 9. Degasser problems

Symptom

Solvent is not being
delivered from outlet
line

Problem

Solvent filter is dirty or missing

Solution

Replace.

Bubbles or obstructions in outlet line

Test flow using a syringe.

Inlet line improperly connected

Reconnect properly.

Insufficient solvent in the solvent bottle

Replenish the solvents.

Vacuum gradually
decreases

No solvent in the solvent lines

Ensure that all unused solvent lines are filled with
a 50:50 methanol/water solution or are tightly

capped.

Small bubbles continue
to enter the degasser

Loose or faulty reservoir connector

Tighten connector. Be sure that ferrule is
oriented correctly and tightened sufficiently.
Note that plastic ferrules orient in the opposite
way from metal ferrules.

Dirty solvent filter

Replace the filter.

Flow rate too high for degasser to work

Use a parallel flow arrangement.

efficiently
Fittings overtightened from repeated use  Replace fittings.
Instrument does not Blown fuse Replace the fuse.
turn on
Status LED flashes on  The vacuum level has risen above Contact your Thermo Fisher Scientific field

for 1 second and off for
2 seconds

800 mm Hg or has fallen below
10 mm Hg

service engineer.

Status LED flashes on
for 1 second and off for
1 second

The vacuum level has not reached
100 mm Hg within 5 minutes

Contact your Thermo Fisher Scientific field
service engineer.

The vacuum level in mm Hg multiplied
by the motor speed in RPM has
exceeded 6000 for more than 2 seconds

Contact your Thermo Fisher Scientific field
service engineer.

The vacuum level in mm Hg multiplied
by the motor speed in RPM has
exceeded 6000 for more than 2 seconds

Contact your Thermo Fisher Scientific field
service engineer.

104

CAUTION If a leak occurs, contact your Thermo Fisher Scientific field service engineer

immediately. Allowing solvent to remain in the vacuum system overnight could soften the

plastic (PPS) vacuum chambers, causing an internal leak and instrument damage.
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Accessories and Maintenance Parts

This chapter contains the lists of accessories and replaceable parts that are shipped with the
SpectraSYSTEM UV8000 Degasser and PDA Detector and that you can order from Thermo
Fisher Scientific.

Accessory Kits

The UV8000 module is shipped with the LightPipe flowcell kit (Table 10) and an accessory
kit containing the necessary cables, tubing, and fittings to connect the UV8000 module to the
data system and to a pump and an autosampler (Table 11).

Table 10. LightPipe flowcell kit (P/N 803237-01)

Part number Description

________________ * 50 mm LightPipe flowcell

2522-0285 Fingertight, 10-32, one-piece PEEK fitting

803260 Inlet tubing, with insulation, PEEK 1/16 x 0.005 in. ID (red),
33 in.

703950 Outlet tubing, PEEK 1/16 x 0.01 in. ID (blue), 60 in.

" The LightPipe flowcell is only available as part of this kit. It cannot be ordered separately.

IMPORTANT Use only PEEK fittings with the LightPipe flowcell.

Table 11. UVB000 module accessory kit (Sheet 1 of 2)

Part number Description

CHROM-98032 Uvs000 CD

00825-01-00024 5-port Ethernet switch

97355-98006 Ethernet cable, straight patch with ferrite, 7 ft
6040-0103 Analog cable, detector

00004-02511 Cable connector

60060-63004 Adapter cable

A5596-010 Interconnect cable (three-connector cable)
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Table 11. UVB000 module accessory kit (Sheet 2 of 2)

Part number

60157-62008

Description

Inlet tubing kit

00006-02-00010

Fuse, T3.15 A (5 x 20 mm) (for 100/115 V operation)

00006-02-00011

Fuse, T1.6 A (5 x 20 mm) (for 230 V operation)

F5034-040 Tubing, convoluted, solvent waste
3219-2004 Tubing, 0.063 in. ID, 228.6 cm (90 in.), FEP Teflon
3301-0151 Luer-Lok syringe

00109-02-00028

Luer adapter for the syringe

60060-10030

Brackets (2)

00405-01-00026

Truss head screws for brackets, 6/32 x 1/4 in. (4)

00109-02-00023

Fingertight fitting, blue (2)

00109-02-00024

Fingertight fitting, yellow (2)

00109-02-00025

Fingertight fitting, green (2)

00109-02-00026

Fingertight fitting, orange (2)

00101-18223

Ferrule, Tefzel (8)

Table 12 lists optional accessories that can be purchased with the UV8000 module.

Table 12. Optional accessories

Part number Description
60257-60008 Filter wheel for linearity verification, (five-positions; one position
with perchloric acid blank and four positions with different
concentrations of potassium dichromate in perchloric acid
solution, NIST traceable)
802259 Backpressure regulator
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Maintenance Parts

Replacement parts for routine maintenance of the UV8000 module are listed in Table 13.

Table 13. Maintenance parts

Part number Description

00010-01-00015 Deuterium lamp assembly (pre-aligned)

60257-60006 Tungsten-halogen (W) lamp assembly (pre-aligned)
803237-01 LightPipe flowcell kit (Table 10 on page 105)
00006-02-00010 Fuse, T3.15 A (5 x 20 mm) (for 100/115 V operation)
00006-02-00011 Fuse, T1.6 A (5 x 20 mm) (for 230 V operation)
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A

absorbance range 12
accessory kit 105
adapter cable 25
analog outputs
connecting 28
full-scale settings 29
specifications 13
analog to digital converter, connections 28
attenuator tabs 47
attenuators, adjusting 67

back panel 9
beam shaper 3
brackets

installing on pump cover 23
on UV8000 module 22

c

cables
adapter 25
Ethernet 24
system interconnect 25
cell dimensions 12
cell pressure rating 12
chromatograms
acquiring with an A/D converter 28
baseline peak widths 7
ChromQuest
print utility 66
wavelength calibration of detector 73
compliance
FCC iii
regulatory iii
WEEE v
configuration, modifying existing 51

Thermo Scientific

connections
analog output 28
LightPipe flowcell 18

remote communications inputs 29

dark current calibration 72
data system, connecting 24
degasser
connecting solvent lines 33
LEDs 11
specifications 13
troubleshooting 103
degassing
efficiency of 8
importance of 8
degassing lines, priming 39
detectors, multiple 20
deuterium lamp
elapsed time meter 94
lifetime 5
digital wavelength resolution 12
dimensions 12
diode array scan rate
criteria for selecting 7

effect on integrated light intensities 67

specifying 58
diode spacing 12
drainage connections 43
drift 12

E

elapsed time meter 94

electromagnetic compatibility iv

EMC compliance iii
error log messages 102

error log, displaying and clearing 78

Ethernet connection 24

external surfaces, cleaning 83
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F

failure messages 102
FCC compliance iii
filter wheel
description 2, 46
linearity verification type 13
specifications 13
firmware version, viewing 78
flashing status LED 104
flowcell. See LightPipe flowcell
front covers, installing 41
front panel 9
functional description, detector 2
fuses, replacing 95
fuze size, checking 45

G

ground terminals, connecting 28

H

holmium oxide, filter wheel with 47

installation checklist 16
installation tools 17
instruments, adding to the Enterprise 50

L

lamp performance, recording 66
lamps
deuterium 2
location of 88
replacing 88
tungsten-halogen 2
turning on 62
usage hours, resetting 62
useful lifetime 5
wavelength range 2
LEDs 10

light intensity, adjusting in ChromQuest 67

LightPipe flowcell
cleaning 83
handling precautions 4
installing 18
parts 105
removing 83
replacement kit 105
safety precautions when cleaning 87
schematic 4
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operating humidity 12
operating temperature 12

operation verification 59
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accessories 106

LEDs 11

noise, minimizing 6

troubleshooting 99
photodiode array 3
polarity, setting for external trigger 44
power indicator 46
power requirements 12
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pump cover, removing 33
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remote controls 13

remote devices, triggering 30
remote outputs, polarity 44
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rise time 12
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priming 39
solvent reservoir bottles, assembling 31
solvent reservoir filter 32
solvents, changing 97
specifications 12
SpectraSystem instrument, adding to the Enterprise 50
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status LEDs 10
storage temperature 12

system interconnect cable 25
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tools

installation 17

lamp replacement 88
tungsten-halogen lamp, lifetime 88

U

unit ID settings 57
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UPS (uninterruptible power supply) 99
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benefits of 8
description of 7
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warm-up time 12

warning messages 103

wavelength accuracy, specification 12
wavelength calibration 73
wavelength range 12
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