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Understandmg Safety
Warnmgs :

Phoenix 8000 User Manual

Preface’

The table below describes syr'nbfo]s used in this manual.

This symbol and/or notice

indicates:

' .immi'nemiy'h'azérdoﬁs situation, w_hich, if not

avoided, will result in death or serious injury

| potentially hazardous situation, which, if not

avoided, can result in death or serious injury

'_hazardous situation, which, if not avoided,
~will result in-product or proper’ry damage and |

possible i injury -

explosion

hazardous voltage

fire:

| hammial fumes

| “cofrosive liquid or substance -

| high temperature -~

risk of eye inj’ury; wear safety gla'.s'ses

: hazardous or toxm substance

-|. moving parts can pmch and grab keep hands
| and clotning away while powerison

Table 1

‘Explanation of_Sym_bofs



] WorkingSately

A DANGER

To prevent explosron and fire:

s NEVER use hydrogen or other flammable gas wrth
Phoenix 8000. -

* Follow ‘the manufacturers drrectrons for safe
handlmg of gas and chemicals. Also refer to Materra!

- Safety Data Sheets for mformatton on speen‘rc

~chemicals.

& WARNING ?&

Samples and sample waste may contam hazardous and
toxic substances, :Follow proper safety and health
practices. Also know regulatory hmrtat:ons before using
or. drsposmg of chemrcals

AN WARNrNG W

| _To avoid electncal shock : _
‘o Turn off and unpiug Phoenlx 8000 and the Autosampler '

before servicing..

*Do- not process samples wrthout the pane|s mstali o d,

-Plug the power cord rnto a properly grounded outlet

AX WARNING ﬂ

~An extensron cord may overheat and cause afire.

Do not p_lug Phoenix 8000 into an extension cord.

contznued

Phoemx 8000 User Manual
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- Preface

Acid and persuifate wnl burn eyes and sk:n To prevent
injury, wear safety glasses and skin protection when
using these chemicals. Refer to Material Safety Data
Sheets for detaxied mformatlon : -

Z&- '. WARfNING =

Some parts inside Phoenix 8000 get hot. To prevent burn
injury, allow Phoenix 8000 to cool before -you remove the -

| panels.

| Z& WA:R.N.IING'

Do not use in a confined space as nitrogen can cause

'suffocatlon if accumu!ated to high levels.

AN WARNING

To avoid mjury to yourseff or damage to Phoenix 8000

~+ Do not exceed recommended pressure sett:ngs

. Ohserve safety regulahons when handling pressurized -
gas. For more information, see Matheson Gases Data
‘Book (available from the Matheson COmpany, East
Rutherford New Jersey) _ _

| A . *iw;mmme M

For continued fire protectlon replace W|th same type and
ratmg of fuse o REREs

A CAUTION

{ Drain system is gravny fed for tray and needle drains.

When routing Tygon tubing drain lines, make sure they

“are sloping downward only. Do not extend tubing into

waste bottle by more than 3 to 5 inches. Failure to do so

‘may result in improper drainage of the Phoenix 8000.

continued

i
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/\ _ CAUTION
To prevent damage to the mfrared detector

*» Place Phoenix 8000 in an area that is free from
drrect sunhght and abrupt temperature changes

» Avoid exposing Phoenzx BOOD io corroswe or
combustrble gases :

& WARNING }.uu

Extfemely hlgh voltage is present throughout the Phoemx
8000 unit. Turn off and unplug Phoemx 8000 before
servicing.

“Note: - Excesswe etectromagnetlc interference (EMI) may cause
s the infrared detector to operate improperly. Do not place
Phoenix 8000 near high frequency furnaces or other
sources of EMI. If you must place Phoenix 8000 near an
EMI source, use a separate power line. If you have
problems, please call Tekmar- Dohrmann Service. This
unit has passed EMC Drrect;ve requrrements EN50081 1
and EN50082 1:

Voo R _ i T S PhbenixSDGOUs_er'Manual



Introduction to

TOC Analysis

Preface.- 8

: -Total organic carbon (TOC) ana]ysrs grew from the nieed to analyze waste-

water and municipal water for organic matter. Groundwater is one of our

- most important sources _o_f drmkmg water. The need to protect it and establish -
- criteria for screening and measuring contaminant levels was recognized when
- Congress enacted the Resource Conservation and Recovery Act (RCRA} in

1976. This act requires operators of waste disposal sites to monitor their
groundwater on 4 quarterly basis for orgamc carbon levels and ¢ orgamc halide -
levels. : o

TOC analyzers are also wrdely used in morutonng the quahty of process
water in the semiconductor and pharmaceutrcal industries. Because organic -

- material can cause contamination, TOC analysis is also performed to protect
* process equipment such as boilers, turbines, and purification devices.
“Furthermore, TOC levels in sohds such as soils, ciays and sedrments are of
~ - increasinginterest. : : : :

: .TOC analyzers can measure total’ carbon (TO), total orgamc carbon (TOC)
" inorganic carbon (IC), purgeable organic carbon (POC), and nonpurgeable

organic carbon (NPOC). TOC measurement involves 1) oxidizing organic

" carbon in a sample, 2) detectmg and quantrfymg the oxidized product (CO,),

and 3) presentmg the result in units of mass of carbon per volume of sample

Fzgure P-1 andthe text that fol]ow givean overv1ew of commonly measured

parameters :
Total.Carbon {TCY .
Inorganic Carbon | Total 6rgéhic Ca.rbon (TOC)' _ '
. - " o
[ Lo A
: A A - . : Y .
PurgeabEeOrgamc o anpur_geable Organic
~Carben {POC) (<1%) g - Carbon (NPOC) .
TC=TOC+IC
IC=TC-TOC
TOC = TC - IC (diff.) |
~TOC=NPOC + POC (sum)

Phoenix 8000 User Manual

. Figure’ P:1 Carbon Analysis Diagram



l | Preface

Total Carbon (T C)

TC is a measure of all the carbon'in the sample both inorganic and: orgamc

.- as asingle parameter. Generally, the mieasurement is made by p]acmg the

sample d;reetly into the analyzer w1thout pretrcatment

Total Orgahic Carbon (TOC)' |
-+ "TOC is the sum of all the orgamc carbon n the sample. There are three ways
S to measure TOC: directly, by dlfference and by sum.

: TOC Measurement Direct.'y

Inthe dlrect approach morgamc carbon 15 first removed by acxdlfxcatzon and

-~ sparging, and the remaining carbon is meastred as TOC. Inorganiccarbon

and purgeable organic compounds are not recovered for further analysisin
this approach. However, since POC generally represents one percent orlessof
total carbon ina sample itis conmdered neghglble

_ TOC Measurement by leference

This approach requires two analyses ‘one to measure TC and one to measure

I The difference between these two m_easuremcnts is rigorously TOC.

TOC Measuremenr by Sum

~ This approach measures nonpurgeable orgamc carbon (NPOC) and purgeable
- organic carbon (POC). The sum of these measurements is rigorously TOC. -

_ lnorgamc Carbon (IC)

'Inorgamc materials are those compnsed entlrely of carbon and oxygen Ic

includes carbonate, bicarbonate, and. dissolved carbon dioxide. IC is anaiyzed

~ in liquid samples by acidifying with an morgamc acid to pH 3 or lower, and

. then sparging with a stream of inert gas. The acidification converts carbonates
and bicarbonates to carbon dioxide, whichis then removed along with
dlssoived CO by the gas stream and measured to prov1de an IC value.

-'Purgeab!e Orgamc Carbon (POC)

POCs are volatile and sermvolanle orgamc materials sparged froma samp]e

‘However, these materials are generally less than one percent of total carbon'in
d sampie

. Phoenix 8000 User Manual



' ‘Analyzing TOC -

- Phoenix 8000 User Manual

- Preface

As'mentioned earlier, TOC measurement involves 1) oxidizing organic carbon

- ina sample, 2) detecting and quantifying the oxidized product (CO,), and 3)
presénting the result in units of mass of carbon per volume of sample Each

step'in this process 1s dlscussed below

:DXIdatlon _ S _ _
_The Phoenix 8000 uses wet chermcai methods for omdatmn Spec1fically, the

process utilizes persulfate oxldanon along with UV irradiation. The sample 1 1s '

~simultaneously exposed to persulfate ions and to UV radiation; which

produces a highly reactive sulfate and hydroxyl free radicals.

The CO produced is swept by a stream of gas such as mtrogen to the
detector i :

|- Detect;on and How Results are Dlsp!ayed

During an anaiys;s CO, levels are measured by a nondlsperswe infrared

" (NDIR) detector. The detector is sensitive to the absorption frequency of

carbon dioxide and provides a 31gnal proportional to the instantaneous S
concentration of CO, in the carrier gas flowing through it. The detector output

. signal is linearized and provides a reading of TOC. As the carbon dioxide is
transferred from the UV reactor, it is continuously monitored by the NDIR
~detector. This response 1s displayed on the video screen as a real time strip

chart recording of the output. The linearized sxgnal is intégrated and referred
to stored calibration data and the carbon concentration in the sample is

calculated to display carbon concentration in parts-per-million (ppm).

Vil






. 1.1 Descnptlon of
s the Phoenix 8000

Phoenix 8000 User Manual

Introduction 1

" Figure 1-1° Phoenix 8000

Dohrmann 5 Phoenix 8000 is arehab]e easy-to-use, easy- to*learn TOC
analyzer that offers superior performance and delivers accurate results.

_Parts*pera-mﬂhon (ppm) or parts- per‘bﬁhon (ppb) carbon’ concentrations

are calculated effonlessly through TOC Talk, the Phoemx 8000 software.

Phoerux 8000 is comprlsed of the followmc

N
N

222l 22l 2

S} ringe - for sam:)le and reagent mtmducnon

- Sparger - for i morgamc analysis and sample preparauon for TOC
“analysis

UV Cell - for carbon'.'o'x'idati.o.n'

Gas/L1qu1d Separator - for moisture removal
Mist Trap - - for monsture removal -

Pe'rr'neataon Tube - for moxsturc removal

- Chlorine .Sci”ubber - fo_r halogen removal

NDIR Déteétor - for _car_bori' dioxide detection




l' 1 Introduction”

_'The followmg are accessones for Phoemx 8000:
. Pnnter _ .
- 8TS 8000 Autosampler
; IC ‘Sparger Flowmeter
LAY ReactorFlowmeter '

 See Chapter 2, “Parts Descnpnon 4 for a general overview of each Phoenix
B 8000 componcnt

' User mterface is achleved through TOC Talk the Phoemx 8000 software,
“which offers effortless monitoring and calculations in a Windows 95 platform
- (fully compatible with Windows 3.1). Guided by menu screens, users.can
‘calibrate, set up, run, print results, and repeat an.analysis with great accuracy,
* ‘precision, and throughput. Much of the preliminary work in setting up a run is
~automated. The user clicks on the method name and the assomated method -
' detalls appear—-—Just chckmg on Start begins the run. :

The followmg are some of the fearures of Phoemx 8000 software TOC Taik
v _Mulhple Method Storage ' '
. _Analog Dlsplay of Peaks
- Continuous Scrollm gof Results :
. Multl-Pomt Calibration
5 Plotted Cahbratxon Curve and Stansncs '
. Dlagnostlcs ' '

_ The Phoenix 8000 comphes with EPA Methods 415, 1 and 9060A Standard
‘Method 5310C; ASTM Dé£7'_79 and D4839; and US_P TOC_Method. '

2 e S S S T Phoeni 8000 User Manual -



Introduction 1

1.2 Uhpacking the . | This 's'ec:tio'n explains how to -ﬁﬁpack Phoeni_x '8000. Failure to follow
" Phoenix8000 instructions could void your warranty for parts damaged in shipment.

e v Refer to “Phoenix 8000 Unboxmg the Umt” mstructlons They are
' __shlpped with the unit, in the box : :

- 2. Place Phoenix 8000 on 2 dry workbench strong enough to support its
- weight 'of 95 pounds. If you are using the autosampler the table must
be able to support an addxtlonal 40 pounds v

3, Sufﬁment space should be allocated a:ound the lnstrument to enable
' ‘convenient user access. Keep in ‘mind that space must be allocated to
. _the right or rear of the unit for water, reagent, and waste containers.
Also keep in mind that you will need to connect Phoenix 8000 to'a -
nitrogen’ gas supply. Additional space to the left of the unit will be
~ required for optional accessories (i.e. autosampler). It is recommended
that you allot 2 feet each for the' Phoemx 8000 unit, PC and optlonal
_autosampler "

4. The work environment should be free of corrosive or exploswe vapors
and should have a reasonably constant temperature. Alr condztlomng
is not requu'ed

5. Carefully examine Phoemx 8000, If it is damaged no‘ufy thc shipping
. _carrier and Tekmar- Dohrmann unmedxately Do not continue
- installation. Return Phoénix 8000 only after a Tekmar—Dohrmann
_service representatve has issued an authonzatmn number.

6. Save all shipping materials.

| :A | CAUTlON

“To avoid damage to Phoemx 8008 do not pEace
any ilqmds on top of unit, . : .

Phoenix 8000 User Manual .~~~ SR e 1




1 Introduction

| 1.3 Technical

~ Specifications

14

Phoemx 8000

_ Chem:stry
iE Detector -
: Ana]ysmType_
(Modes):
g . IC

: Pred_sioh: .

1 SampleSize: -

AnalysisTime:

Liquid Handling:

~ SampleIntroduction:
o Coptznﬂer:'

 DataHandling:

Calibration:

" Oxidation by UV-Persulfate’

_ Nonlinea;’,Nondispersivehlfrared (NDHR) |

TC

- TOC (NPOC)

TC-IC

Limit of Detectlon 2ppb L

- Maximumi Measurable Concentration: 10 000 ppm

(samp]e volume and dilution dependent)

= 2%, * 1 ppb or + £ 0. 02 ng RSD over 7 samp]es _
: whlchever is greater . '

5004l to 20 ml :
4108 mihute's, typiéai' |

s Synnge pump, 8—port dzsmbutlon valve

Dilution method provided for range ZOOppm to
10,000ppm '

: Auto~r1nsmg from sample and/orrinse water i

: Automanc syrmge injection :

STS 8000 Autosampler

PC Interface through Wmdows® (3.1 or 95)
Lmeanzatmn of detector SIgnai S

5 preadsheet reports transferab]e to Mlcrosoft® -
Excel® -~ S

- Real- nrne dxsplay of curves
'Abﬂxty to store customized individual test methods
- Priority samples via scheduled interrupt

B Multi'—-pdirithnd éﬁto_—blanking

" Phoenix 8000 User Manual
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- Dirmensions:

‘Gas Su:pply:

Official Methods -

" andPrincipal
‘Applications:

Introduction 1

"EPA 415.1 and 9060A
Standard Method 5310C

ASTM D4779 and D4839

* Cleaning Validation

. USPTOC Method 643

. Boiler Feed Water
- Cooling Water
- Drinking Water

| - ‘Surface Water

Cerﬁﬁmﬁﬂn:

- UﬁlityfRéqmreméhts:

' Gro'und W_ate: o

3CE -

EMC EN 5()081 1 and EN 50082 1

Voltage’ 100/120/230 VAC. (+10%)

Frequency: 50/60 Hz (excludmg NDIR)
Power: 368 VA '

cm305W'x635Dx56H

in12"Wx25"Dx22"H

4.4 kg (120 ib.y: shlppmg welght -

99.98% pure mtrogen :
+99.999% pure nitrogen for trace levels

- 99.98% Zero grade air

" GasPressure:

Balston / Whatman TOC.Gas.; Generator .

30 to_ 35 p_m_ (2_{)_6.7 :to 241 .2'kPa)

15




-1 imroduchon

STS SOOOAutosampler

: :SamplerChanger
Type:r
. Positioning
- Performance:

Sepm'm'Pi_érgi_ng:'

: - RaékSeléét'kon:

Dimensions: .
Electrical: Voltage:

 Certification:

XYZrobot with _st_'cit_ionary rabk design

Accuracy +1mm in XYZ dimensions.

- Repeatability £0.25 mm in XYZ dimensicns;

Avallable W1th septum plercmg k1t Has vertical

L punch strength of 3.8 kg (8. 38 1bs.) :

Auto -rinsing: from sample and/or rinse water via

- build-=in nnse statxon

(2) 77 posmon trays for 25m1 culture tubes (18 X
150 mm) ¢ '

' (2) 42 position trays for 50 60* ml culmre tubes

(25 X150 mmy)

(2) 35 position trays for 40m] VOA vials (28 x 05 .

i)

(2) 12 posmon trays for4 0z. (125 m]) Boston .

Round bottles (48 X 117 mm)

¥ screw cap tube has 50 mi capacity to neck Dzsposable

: tube has approxzmare ovetﬂow capacny of 66 ml

: cmSSSWx437Dx371H.

in2l. 1Wx172Dx146H

- 177kg (39 }bs)

100/120/230 VAC _(iio%)

Frequency: 50/60 Hz

Power: 200VA

 UL,CSA,andCE
EMC EN50081-1 and EN 50082-1

Phoenix 8000 User Manual
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_S-Fprl Valve

' -Chlonne Scrubber

Parts Description 2

“This chapter briefly describes Phoemx SOOO $ internal and cxtez‘nal parts The
i gures below show the locatzons of the parts. :

Syringe F_’_ump.

Ic Spargef :

- UV Reactor o

Masl Trap

'Gas/Liquid Separator
Figure 2-1. Front View of Phoenix 8000
Gas Outlet . 5
Gas Inlet (30-35 psi) ——1—3)
Auilfary Inle o g o
il _D“. ‘0 Power Entry
Ling Inlet/Outlet Kis) . Modde
S L ASM—D
~Waste @)k B s

Figure' 2-2 ' Rear View 6€'F_’hoénix 8000 ;



l :'2 Parts Description -

22 Syt
] = o
l .

2.3 ICSparger

The syringe pump is'a precision measuri'ng instrument that aspirates and

“dispenses fluid. The syringe. pump contains electronics, a syringe,-and stepper
‘motors that drive valves. The electronics control the motors and communica-

tion between the syrmoe pump and Imcrocomrolier

- The syrmge pump can dlspense 40 pL to 25 ml (+ 1%) of sa.mple or reagent

Syringe’ with Plunger |
- (p/n 14:7127-052) -

/ZK SyRrge Dive
J {p/n 14-7040-050) -

| Figire 23 Syinge Pump Figure 2-4 8-Port Valve
~{pin 147071-052) . o lpin14-7040-050) -

 The syringe pumper turns an 8~poft Teflon valve. Each port on the valve is

fitted with a valve washer before insertion of relevant tubing fitting to-ensure

- an airtight seal. The port assignments for this valve can be found on Figure 2-
- The sparger isa glass v esseI that holds the sample while Phoemx 8000

- s purges the sample of i morgamc; carbon (IC) and purgeable orgamc carbon
(POC) and .

L. prepares the sample for TOC analysxs .

_: Gas flows through the sparger, removmg the IC from the sample. The Phoenix
8000 can detect IC in IC mode or send it to vent whﬂe prepanng for TOC
“mode. S

Fritted Sparge Tube'

{(14°7017-024) -
. Tgasin
“IC Sparger o
" {p/n 14-7015-024) TR
: S Tgasout

“sample in and out
Figure 2-5 - Sparger -

Pﬁoem‘x 8000 User Manual
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l 24 uv _Reacto.r. |

- 25 Chlorme
Scrubber

- Phoenix 8000 User Manual

~Parts Description 2

The UV reactor is composed of 2 glass vessel and an ultfaviolet (UV)light
- source. Phoenix 8000 introduces the sample and persulfate reagent into the
UV reactor. The persulfate reagent com‘omed with UV hOht 0x1dlzes carbon

in the sample

gas En _

.uv"!amp lead UV lamp lead ©

- gas out

liquids in and out

Figure 26" UV Reactor (p/n 14:7194-000)

"The detector which measures carbon dmxzde can be damaged by halogen To
~prevent analytical errors, the chlorine scrubber removes chlorine from the

~carbon dioxide before it enters the detector. The chlorine scrubber is a long
~glass tube ﬁiled thh Pyrex wool and tm and copper granuies

Pyrex wool = [ Sl : Pyrex wool

: (p/nsﬂ'ﬂaa)\l e '/(p/nsn-m) o

BPea.0 :
G5
A

tin g’ranu!e’s" PR - : copper granules
(pm511-738) SRR /(p/n511~395) :

e
) (O
o

Pyrexwool o 0 TPyrexwool
(pin 511-738) e . (phstiTae

* Figure 2-7 Chlorine 'S_t':rubber (p/n 14-7014-024)

23



' 2 Parts Descriptidn

' 2.6 Moisture
~ Contro!
J  Svem

- The detector whlch measures carbon dxoxxde can confuse water vapor and

CO,, so Phoenix 8000 removes mmsture from the sample

Phoenix 8000's moisture. control system cons1sts ofa gas/hqu]d separator mist
trap, and permeation dryer :

The UV reactor (where carbon in the sample is converted to carbon d10x1de)

- generates low heat. Carrier gas sweeps CO, and water vapor out of the uv
~reactor. The sample then travels through tubmg where condensatmn may
- occur. :

- The sampie enters the gas/liquid separator This devxce Temoves most of t}us
condensatxon lsolatm g the carbon d;ox;de from the moisture.

—gasout

—gasin .

liquid out

Figure 28 GaslLiquid Separator (p/n 14-7029-024)

- Phoenix 8060 User Manual .-
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. Pads_Descri_ption 2

_ Next, the carbon d10x1de travels through amist trap, where addntmnal mois-
tureis removed

/ gesin

L /gas out

waste out

18" Septum Plug :

'f-'agu_re_ 29 Mist Trap (o/n 885-1_43)

' Then the carbon dioxide p passes through agas permeatmn tube to further

remove moisture. The tube is sealed into an impermeable shell, which has -

" openings adjacent to the sample | inlet and product outlet. When a wet gas

stream flows through the the tube and a countercurrent dry gas stream purges

.- the shell, water vapor molecules are transferred through the walls of the
tublng

‘shell

e
L e purge
et oltlet ..
cofeed oo H
infet ] '<“‘“‘ L | _ dy .
> '. > v 2 =S —> product . -
. | . outlet
= }T;__ o
R : 'dry. :
ermeable S Lopurge
tube shell. - .~ _ e inlet
' Figure 2-10 Permeation Tube .(p'/n' 090-825) -
2-5




' - 2 Parts Description

l - 2.7  Nondispersive
Infrared
‘Detector

26

: RIS e “\' 7 detector cell
: e ; _ ) : R . rear -
nfrared energy source ™ - it : Lo : /detector

o Phoemx 8000 converts ca;bcm in the sample to carbon dioxide. The
- nondispersive (single beam) infrared detector uses electromagnetic radiation or

infrared energy to measure this carbon dioxide. This measurement is propor-

- tional to the carbon in the sample. The following paragraphs bneﬂy explam
: how the nondlsperswe mfrared {ND]R) detector WOﬂ(S

Inside the detector, a beam cf 1nfrared energy first passes through a sample

cell; then two detector cells (Figure 2-10). The sample cell receives the sample

gas or carbon dioxide. The two detector cells (front cell and rear cell) are filled

_with the carbon dioxide that the detector must measure. When using the NDIR

for carbon analysis, both of these detector cells are filled with carbon dioxide.
Carbon dioxide shows a unique adsorption spectrum when infrared energy -

' passes through it. ’I‘herefore the NDIR can separate it from other gases

Sgds B -
out: . --gasin front

cell -

il

-

. -1f/IIh R \ . samplecell . cellwindow = mass flow
- mator for enopper - . chopper: o s : sensor

blade - © - plade

Fi gure 2- 11 Nondlspersxve 3nfrared Detector (ND!R) (p/n 010- 905)

When the infrared beam enters the s’dmpl'e céll, the Sample _gés absorbs some -
of the infrared beam’s ¢nergy. The infrared beam enters both detector cells,
where carbon dioxide gas-absorbs more of the beam’s energy. This causes the -

©gas in both cells to heat and expand. The gas in the front detector cell absorbs - - |

more energy than the gas in the rear detector cell This is because the energy _
from the infrared beam is stronger when it enters the front detector cell. Since -

~the amount of energy reaching the rear cellis less than the energy reaching the

front cell, the expansion is unequal. Thxs unequa} expansmn causes gas to

. flow between the two detector cells.

A rotating chopper blade mtermpts the infrared beam at regula.r intervals. As
a result of these interruptions, the beam pulses. Internal pressure, as well as
the flow rate of the gas thatis travehng between the two detector cells, rises _
and falls to the pulses’ thythm. A mass flow sensor detécts and converts the

- rhythmic flow into an electrical signal. The NDIR measures the resultmg

voltage and dzsplays the measurement on 1ts front panel.

Phoenix 8000 Usér Manual



28 Flow
Restrictors

2.9 Standard
' Flowmeters

2'.1'0 Optional i
: Flow_meters

2. 11 Optlonal _
STS 8000
- Autosampler -

- Phoenix 8000 User Manual

Parté Descri_pﬂon' 2

- Four ﬂow restrlctors mamtam the ﬂow rate of the supp]y gas as fo]lows

' 200 ml/min to the uv reactor (p/n 090- 099)
200 mV/min to the IC sparger (p/n' 090 099)

100 ml/min to the permeanon tube (p/n 090-097)
20 ml/mln to purge the NDIR (p/n 090-093)

IR SR X R Ok

_: NOTE When you turn off the gas (vaive 1) 20 ml/mm of carrier ‘gas contmues .

to purge CO, from the NDIR L

A
T
)

Figure 2-12° Flow'Restrictor_' .

" The Phoenix 8000 is equipped with one standard flowmeter (p/n 14-7195-

000). ThlS NDIR ﬁowmeter momtors the ﬁow rate of carrier gas exmng the S

NDIR.

Two ﬂowmeters which'are accessones (p/n 14 7195 OOO) momtor the ﬂow
rate-of the gas. One flowmeter monitors the flow rate of the gas entering the
 sparger. The other ﬂowmeter momtors the ﬂow rate: of the gas entering the UV

reactor. .

_' 'The optional autosampler (p/n 14-7046- OOO) i.s an XYZ rbbot that automates

sample handling procedures: It allows the user to :mcrease throu ghput and

: operate the analyzer unattended for many | hours

- The autosampler tray holds 2 racks each rack can hoid up'to 77 25ml and 42 -
- 50-60ml! culture tubes, 35 40ml VOA vials and 12 4oz. {(125ml) Boston
- “Round botties. All vials and bottles are ﬁtted with plerceable Teﬂon-backed

septum caps.

~The autosampler rinses the msude and outsxde of the needle viaa dedxcated

I‘lIlSB Statl()ﬂ

' The arm speed of thexand y ax1s is 250 mm/sec

- Making it even more functional, the autosampler also allc:ws dxfferem
-'programrmng for samples on the same rack -

T 2_7 i






? l 31 Overview

3. 2 Making Electncal

- Phoenix 8000 User Manual

Connectlons _

Preparing Reagents and Making Connections 3

~“This chapter tells you how to:r

-« makeelectrical connections

* prepare reagents -
» "swage anut and ferrule

* connect Phoenix 8000 to gas water and reagcnt supphes

* connect dram hnes

 Power requirements for Phocnix 8000 are as follows: ‘100/120/230 VAC
H(x10%), 50/60 Hz, 750 VA, 2574 Btw/hour. Itis best to use a power line -
- dedicated to instrument use only. Surge protection is highly recommended. -

/N warNING M
Do not plug Phoenlx 8000 into an extensmn cord An
: extensaon cord may overheat and cause a flre

i 'Please note that the NDIR detector requlres apprommately two hours to warm
up before operatmg :

NOTE: Once electrical connections are made, 1t is hlgth recommended that you

leave the unit powered on and place Phoenix 8000 on standby mode -
through the software. This optionwill powerdownall components ofthe =
unit except the NDIR éetector—-el:mmatmg the need for warm up before -
_each use.

RS-232 straight_'t_hrough '9-_;53:& cabie c“(')nnectors allow you to link Phoen‘ix '
8000 to the computer and accessories. Lbcate the RS-232 cable. Attach the
male end of the cable to the appropriate port on the rear panel of Phoenix’

8000. Tighten the retaining screws. Attach: the other end of the cable to the

;approprzate port (com 1 or com 2 only) on the rear panel of the computer. . -
~Again, tlghten the retaining SCIEWS. '

84



I 3 Prepanng Heagents and Makmg Connectrons -
| l 3.3

Preparing

- Reagents -

To prepare reagents gather the followmg supphes |
- bottles shxpped with unit: _ ' e |
(2)1 lzrer bottles for acid and persulfate {(p/n21-0595- 000)
433 (1) 2 liter bottle for DI H,0 (p/n 14 7019-000)
e ultra pure water (dlstﬂled water treated with actzvated carbon resm)

e phosphmnc ac1d (H, PO) 85% i

i _ _-' ' sodxum persulfate (NaS D) 98+%

To prevent organic contammatmn Wash bottles thoroughly Wlth hot
“soapy water and rinse at’ least three times with ultra pure water before '
usmg .

B = 4 -
/\  WARNING g
_ 'A'c_id and persulfate will burn eyes and skin. To
prevent injury, wear safety glasses and skin
-protection when using these chemicals. Refer to

Material Safety Data Sheets for detalled
information. . - :

"NOTE Put on safety glasses and protectlve clothlng before :
proceedmg to the next step. -

To Prepare 0.5 Liter 21% Acid Reagent : _ _
* Measure 74 ml 85% phosphonc acid (H PO ) into nnsed battle e
*._ Add 375 m] ultra pure water o

To Prepare 0.5 Liter 1 0% Persulfate ana‘ 5 % Phosphorzc Acid Reagent
Mixture:

- Measure 50 g 98+% sbdium'persuifaté ( Na, SZOS) into .rinsed _b(')ttle;
« Add 15 ml 85% phosphonc acid (H, PO) e
. Add 425 ml ultra pure water Al

~ For best results, store prepared solutions away from direct Sﬁnhght and " -
use the persulfate reagent w1thm one week and the phosphorlc ac;d
reagent Wxthm one month : :

- Phoenix 8000 User Manual



l 3.4 Understandmg

-~ (Gas,Water,and

l ~Reagent
~Connections

Prep'aring Reagents and Making Connections 3
: Floure 3-1 111ustrates the gas water, and reagent connectxons that need to '

~be made before operating Phoemx 8000.

Specxﬁc mstructzons for each connectmn are gwen in the sectlons that
follow ' :

/ o \ i_'i--~-- YELLOWL%NES

|@Gmows |-+ REDLINES
~OGasiet (035ps) | |-=--~~ CLEAR LINES
: @Auxiiliary;inlei . [ B EES e BLUE LINES

) Line Enlet/Ouﬂe_at

: @Was’te

i
a fa

Siik__tubes_ exiting op‘ehing:

e
A
L : :

clear tube to delonized water
redtubetoacid .-
blue tube to persulfate -

] - GANG VALVE -

- yellow tube: nitrogen out teed
to acid, persulfate, and
- dejonized water
5, black tube for dispensing
- syringe waste
6. vent gas (no attachments)

N

CARRIER GAS .-

- One tube gxntmg bottom
opening to waste

L

35 Tools and
‘Supplies
Needed for -

" Phosrix 8000 User Manual

Connections

' Figure 31 Fear Panel: Gas, Water, and 'R'ea'gent'.(.)bnhecﬁon Diagram -

Before you begm making connectlons gather the followmg tools and supphes

. nuts and ferrules supphed Wlth umt :

*

1 1/8" open end Wretich' L
e 1 open eiid wrench'
B  -_ 7/16" open end wrench

: . _ tank of pure mtrogen ‘gas eqmpped Wlth a two—stacre regulator for -
. steady delivery of gas at 30 to 35 psi (206 7 to 241 2 kPa)

. Iarge bottle or beaker to coliect waste.

33



I 36 -Swaging a'.Nut_ _
andFerrule
ontoTubing

3 Preparing Reagents and M'akin'g Connections

@
.

R To cc_:mi'ect_?hoenix 8000 to gas_ supplies,:yoﬁ must sivage nuts and fenuleé‘
onto tubing; then connect the tubing to Phoenix 8000. This section instructs

you how to' complete this task correctly. If the nuts and ferrules are the wrong
sxzes or are not properly swaged, leaks-can oceur, -

~All the teflon tubmo requxres exther aone- plece plasnc ferrule or a two-plece =

metal ferrule

e=z)
p==
=

sl e B~ tvonioos ot
-~ one-plece . : R EC s 7 two-pigce meta
- plastic ferrule \%T\ e e ﬁ'7\ ferrule o

" Figure 32 ' Placing Nuts and Ferrules onto Tubing -

1. Slide the nut onto the mbmg

©2. -Slde the fcmﬂe ontothe tubing, onentmg the smallest end of the ferrule

- toward the nut. Allow about 3 mm (1/8 in.) of tubing to extend past the
end of the ferrule. ' S ;

3.0 Insert thetubin g mto the de51gnated connector on Phoenix 8000

| 4. Tighten the niut with your fingers. For metal ferrules (such as to the gas

supply), use a wrench to tighten the nut further. Turning the nut 1/4 turn
©{90°) to 1/2 turn (180°) is usually adequate. However, the amount of force
- youneed to apply canvary, dependmg on the friction between the nut and

: _threads as well as the composmon and thmkness of the tubing or line.

'NOTE: To'check if anut and ferrule hav'e been properfy swaged

loosen the nut and pull on the ferrule. The ferrule should
not easily shde. - : : _

AN __'cAu_non |
: _:To pfevent.d'amagi'né thé metal nuts .a.nd' ferru!és,.
~do not tighten them over 3/4 turn (270°). Once
~swaged onto tubing, you may need to tighten a nut

only slightly to-eliminate a leak. If Ieakmg perszsts, ;
'-look for other causes of the Ieak _

. Phaenix 8000 User Manual -



3.7 Conhecting-" |
- Phoenix 8000 toa

Gas Supply

Phcenix 8000 User Manual

| F_’reparirz'g Reagents and 'Ma'king'Connectiens 3

5 Before connectmg Phoenix 8000toa gas supply, read sectlon 3 6,
o Swagmg a Nut and Ferrule onto T ubmg :

. “Tum the pressure on the two-stage gas regulator to zero psi. (ThlS

prevents a sudden burst of pressure from damagmg parts b}

 Locate the fitting Iabeled “Gas In” on the back of the unit. Using a nut |

and ferrule, connect your tubmg from the gas supply tank to this fitting.
Do not ovemghten the nut.

. -Do not turn on the gas supply at thls tune. Go to the next section to -
- continue makmg connections before operatmg Phoemx 8000 '

| A --*-.:wmmc'

Do not use in a cenf;ned space as mtrogen can -
cause suffocatron if accumulated to high: levels.

Ak  DANGER

To prevent explosron and flre

+ NEVER use hydrogen or, other flammable gas’ wrth .
- Phoenix 8000. -

"+ Follow the manufacturers dll’ECthﬂS for safe hand

. ling of gas and chemicals. Also refer to Material
‘Safety Data Sheets for snformation on specmc o
chemlcals -

| & WARNING

To avo:d mjury to yourself or damage to Phoenax L
8000: R

-+ Do not exceed recommended pressure
' '-settings

+ Observe safety regulatlons when handlmg

~ pressurized gas. For more information, see
- Matheson Gases Data Book (available from

© - the Matheson Company, East Rutherford
New Jersey) S




38 Connecting
.P_h’oénixBODOto -
Water Supply o

-_3 9 Connectmg |
~ Phoenix 8000 to

Acid and
: Persulfate
Supplies

@
>

3 Preparing Reagerits and Making Cennecﬁons |

. Orgamc-free deionized or dlStllled water (50 ppr or 1ower is requned for
 trace analysis) is reeommended for proper operatlon of the Phoemx 8000

: | NOTE: .For best results, change water en a dally bams
_ Locate the bottle labeled DI water a.nd place it to-the nght of the unit.

' Please refer: to the connection: dzagram (Fxgure 3-1) for the locauon of the
o proper tube to place into your water supply Itisthe 118" clear tube in the
- group of ﬁve exiting the back of the unit. - -

“Insert tl_us tubing to the bottom of the water container.

Follow_the steps below to connect acid and persulfate centmners to Phoemx ey
- 8000. :

- _1. If you have not already done 50, refer to section 3. 3 Preparmg Re-

: agents and prepare your reagents
2. Place contamers w1th prepared reagents to the nght of Phoemx 8000.

3. 'The acxd and persulfate contairiers each have a cap wnh holes for inlet
and outlet eormectlens and vent holes -

4 Refemng to Figure 3-1, locate the red 1/8" tube (p/n 14—7108 002)

exiting the back of the unlt Place this tube into the appropriate hole in
the container labeled Aacid insuring that tube is placed near the bottom.

': 5 Refemng to Figure 3. 1, ]ocate the blue 1/8" tube (p/n’ 14—7111 002)

exiting the back of the unit. Place this tube into the appropriate hole in -
the container labeled persulfate msunng that tube is placed near the
bottom : . -

A stream of gas ﬂowmg thxough acxd and’ persulfate. wﬂl ensure the _
solutions' purity. The next two steps explmn how to connect a mtrogen

|~ supply to the solunons

6. iRefemng to Flgure 31, lecate the yellow 1/8" tube (p/n 14'7112-
1002) exiting the back of the unit. S 5

7. _Attach line to 3-way gang valve: (p/n 14~702:> 050)

8. Attach gang valve uotputs to acid persulfate and DI Water bottles

. insuring that tube is placed near the bottom.

Do not turn on the gas supply at tlus tlme. Go to the next sectmn

Phoenix 8000 User Manual -




P_repari'ng Reagents and Making Co’nnectibr_\s 3

/\ WARNING me
 Acid and persulfate will burn eyes and skin.
~"To prevent: injury, WEar‘"safety glasses and
-~ skin protection when-using these chemicals.

Refer to Material Safety Data Sheets for
-'_detaned mformahon ' i

3.10 Filling e Locate the gaéfiiquid sepafator and disconnect the three tubes. Remove the
' separator from the unit. Fill the gas/hqmd separator with ultra pure-water

Gas/ LIQUId_ | - ‘untilthe liquid is even with the bottom of the sidearm. Carefully place back |
Separator | ontotheunit and reconnect the tubing.

NOTE It is recommended that you add 25 mL phosphonc acnd
~to the DI waterin the: gaslhqmd separatur to prevent
contammatnon - : :

3 11 Connectmg L . .'Follow the steps below to connect the dram hne to Phoemx 8000
Phoenix8000t0 -~ | 1. Place waste contalner of your chmce (not supphed) to the nght of the :
o unit. : : . o e

Drain Line s - _
- - 2. Referring to Figure 3 1, locate the 1/ " 'cléar tube and the 1/8" black
7 line (p/n 14-7109-002) tied together exiting the back of the unit. Place
-these tubes into the waste contamer . . . :

~ NOTE:ltis importént'that'thbé’ doé's not have contact with_
: waste water. The tube must remain-in the air above the -
_ waste water :

3 Adjust the pressure to’ these hnes as needed to insure adequate carrier gas -
- flow to the acid persulfate and DI water bottles _ '
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. ' ; o S B e i Conn_e'ct_ing't_he'Aut'o_samp]er4

l ‘41 Overview -~ ~This chapter tells you how to connect the'aﬁtdsmnplér to Phoenix 8000,
_ | . Figure4-1shows apossible configuration of the autosampler.

vertical ~nesdle .

~-arm

horizontal =
“arm
- [ | supporibar
rinse station = S :

Crack =

Tty
Figure 4-1 . Possible- Configuration of Autosampler -
" Figure 4-2 below illustrates the rear panel of 'the'un_it. Please note that the _.

© " iterns with asterisks are -no't_ applicable to operating the autosampler with
- Phoenix 8000. : L o

i

it
T

i

e
I,

oy

St
78

¢Olt

Input/Output (/O) contact ports* - 8. Power switch’
Unit ID selector* (default is 4) 9, Fuse drawer
Baud rate selector -~ o oo S
Serial /O channel port*. -~ - *  These items are not .
‘Keypad port* -~ ... .. applicable to operating the
RS-232 port T e . -autosampler with Phoenix
~Power receptacle e -8000. - - :

Nonsena

 Figure 42 Altosampler Rear Panel

-_PhoehixSGOOUserMan_uai_ Sl SESEE ' e L o -




. 4 Connecting the AUiosanﬂpIer

4.2 ' Tools and . o o Beforeyou begin assembhng the autosampler gatherthe followmg tools and

_ Suppli_e's_Ne'eded' supplies: .
R . : .. St&ndard Scre“driver .

. Phllhps head screwdnver

. Accessory packages shipped w1th unit.

4 3 ]nstalhng Fuses e B Before operatmv the autosampler you must first install fuses. Fi igure 4-3 - '
Ehe 111ustrates the two fuse drawers s}upped with the umt PR

Fuse installation for 220/240 v.oliage'
Figure 43 Two Fuse" Drawers Shipped With'U'nit"

“The followmg steps descnbe how to mstall fuses

1. Locate the accessory package contammg the fuse drawer appropnate for
. your line voltage. : ' : :

| 2 'Locate the accessory package contalmno the 2. 0 amp fuses.

3. Install the fuse(s) into the fuse drawer The fuse drawer for 1007 120 Vo '
5 accepts one fuse. The fuse drawer for 220/240 \'2 accepts two fuses. :

40 Insert the fuse drawer into its receptacle in the back of the unit. See
o Fzgure 4-2 for arear panel diagram. -

4.4 Connectmg : | The RS- 232 port is used to transfer mformation between the autosampler and
RS-232Cable i Phoemx 8000 For the 10cat10n of the RS-232 port, refer to Fzgure 4-2,

Locate the RS-232 cable. Attach the _male end of the cable to the port on the

_rear panel of the autosampler. Tighten the retaining screws. Attach the other
end of the cable to the appropnate port on the rear panei of Phoerux 8000
Agam ncrhten the retmmnv screws. . :
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4.5 SettingBaud Rate._'-' |

4.6 RemovingArm

Phoeriix 8000 User Manda! o

Locking Screw

" Connecting the Autosampler 4

The SW2 selector sets the baud rate for the unit. See Fzgure 4 2 for ]ocatlon of o
“the selector. : -

Asa default the baud rate solector is setto 0 for 1dent1fy1ng a baud rate of '
119200.- - : :

If your computer s baud rate is 9600 complete the followmg steps to change

 the setting for the SW2 selector to FoE3 47

1. Genﬂy inserta small ﬂat blade screwdnver mto the SWZ selector on the
rear panel and tum : :

2. Align the white dot w1th 1‘—’&‘—3’ ‘7’
5‘»‘/ = O .

- .Dm‘mg shlpment ascrew Iocks the honzontal arminto place.

1. Locate and remove the black plastlc plu g located on the nght side panol of

the autosampler

2. Wxth your left hand hold the honzontal arm into place

| 3. ‘Using a Phillips screwdnver, remove the ann locking screw, 1ocated 1n31de

the autosampler.

4  Insert the arm Tocking scréw into its-sto:_é_xge 1ooation _on'-the rear panel.
s, Replace the plastic plug on the side panel. '

- 6. Ensure that the honzontal arm can move by pushmg 1t to the lcft as far as

it w111 g0.

o Before packing the autosamp]er for stupment always secure the honzontal
S armusmg the arm Iockmc screw.’

amlocking: b
: ¢osCrew S S
Soled, et
“horizontal - - : 7 o .l S
~am : oo plastic
s plastic = - plug -
plug - i e :
~armlocking
.o screw
~ Figure 44 Am Locking Screw Location -
43



4 Connecting the Autosampler

l ' 4.7 [nsta]]ing the | : -Bcforc mstalhng or changmg the vemcal arm, check that thc power is tumed
' Vertical Arm _ - off and the power cord i is disconnected from the power socket Alsoensure
S that the arm locking screw has bcen rcmoved and the honzontal arm can
“move. - : S
i To mstali the Vertlcal arm

1. Remove the ¢ cover plate from thc front of thc horzzontal arm by removmg
its thrce screws '

20 Locate the hcxagona] -shaped control rod and honzontal slider by lookmg
down'i mto the honzontal arm. Scc Fa) zgure 45,

30 'Usmg your ﬁnger press on the contro__l_cod whcrc 1t passcs through thc
the horizontal arm. This causes the white plastic plug and control rod to .
‘move forward slightly. When the white plastic plug is no longer flush with B
the front of the horizontal arm, rernovc itand the contro] rod from the :

~horizontal arm.
i
coverplate_ R ) _ .
: r\\]\ Of control rod o needle.
- [LRREE: (ole; S
S ’. plasﬁc plug - _

: ﬂr’ needle holder
P bracket

Figure 45 ins‘ta!lin‘g'.f.h_e -Verﬁcaf Am -
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4. 8 Instalhngthe
Needle

Phoenix 8000 Usef Manua!

: Cbnhebting the Autosampler 4

4. Pull the needle foot ‘toward the front of the: honzontal arm, as fa: as ;t L

will go.

5. .Posmon the vertical arm onto the horizontal slider. When viewed from the _
front of the autosampler, the vemcal arm's needle holder bracket ison the L

nght

) Use the supphed SCTEWS 10 secure the vertical arm to the honzontal shdcr

“The screws insert into the bottom of the mounting holes in the horizontal

slider. You may need to move the vertical arm back and forth slightly
10 ahgn its mounting holes thh those in the honzontal slider. (See

Figure4-6.) - : - : o

7. Re-insert the control rod as far as 1t w111 go. Whﬁe inserting the control
~rod, you may need to rotate it back and forth slightly to get it to pass
'.through the gearing and motor dnve socket in the horizontal shder

- 8. Applying pressure at the vertlcal arm's base push the vemcal armto'the -

back of the honzonta] arm.

9. While shghtly moving the needle holder bracket up and dcwn, push the

controi rod until it clicks into posmon :

' 10 Re—msert the w}ute plastxc plug _
11. Re-attach the cover plate to the front of the honzontal arm.

‘Locate the accesséry packaOés containing the needle and the ﬁeédle holder/
: gu1de kit. When installing the needle, refer to Fi zgure 4- 5 for p}acemem of the
: needle, needleholder, and needle gmde : . .

“needle holder bracket o
' - and screw

" needie holder -]
oA ]

4 .

tubing fiting -

\‘.:

needle 4
“refaining - ]¢

e meEGlE
screw

Figure 46~ Instaling the Needle -
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4 Connecting the AUtosamp_le%

4.9 -Instéxli_ng'the: o
RinseStationand
- SupportBar

‘To mstall the needle guide:

- /'F? LR finsing -+ M

1. Place the metal lock washer onto the needle guxde

20 Screw the needle guide wnh lock washer mto place onthe bottom sxde of

the needle foot

| To install the needle holder, slide it into place on the needle holder bracket and

secure with the supplied screw.

~To znstall thencedle: = .
1. Shde the needle into the tubmg ﬁ‘mng
20 Connect the transfer tubing to the tubmg ﬁttmg

3. Slide the needle assembiy mtothe needle holder on the vertical arrr_1

- _makmg sure that the needle is centcred over the needle guide. -

' 4. Secure the needle by ughtenmg the necdle retaxmng screw.

| The support bar attaches to the front face of the autosampler Its rearcon-
" tains mountmg holes for rinse stanons and its top contams mounmng holes for -
~ transfer ports and filler ports.

1. Attach the rinse station to the support bar, ’I’he default posmon for the

rinse station is the left side of the support bar when the bar is attached to

~the autosampler From left to right, the ports in a rinse station are the

- rinsing well, level- -sensing rinsing well, and drain. See Figuire 4-7. To
attach tubing to the drain, locate the drain tubing. Remove the locking
collar from the drain fitting. Slide the tubing through thelocking collar.
Attach the tubing to the drain fitting. Then screw the collar onto the dram
fitting. Place the oiher end of the tubing in a dram receptacle, located o

lower than the tray. - S

S Attach the support bar to the front of the autosampler usmg the knurled '

SCrews.

level-sensing
: rinsing wall:

finse station

locking collar -
— drain mbin'g --

Figure 47 Instaling the Rinse 'Statfcn_-and Support Bar
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410 Instaling

~ theTray

4.1 Installing

~ theRack -

4.12 Connecting

Phoenix 8000 User Manual

- PowerSupply

. .Co'nn:ecténg the A_utosampler 4

NOTE Dependmg upon your S|ght reqmrements it may be

necessary for you to attach a larger diameter piece of -
-tubmg over the existing drain tubing. To do this, cut
‘existing drain tubing, leaving approxnmately 2- 3" of draln
tubing , then sl:de larger tubmg over lt :

 The tray pOSitiohs the racks and any accessories. that fitonto'the be& of the
" 'autosampler It also contains lxquads spills, such as those caused by overflow-
- ing vessels. The tray is installed in the lower posmon on the autosampler s

bed

: ‘Make sure that the tray fits securely and that the dram outlet is 1ocated atthe .
left rear of the tray. Attach one end of the drain tubing to the drain outlet and
-place the otherina dram receptacle located lower than the tray. :

- To remove the tray, first hft it strzught up and then brmg it back toward you. _

tray

(5 _"/lx"tower:

position :

tray mounting

_ -.front'of Qm‘t : o~ brackets

'_Figure'4-8 “Installing the Tray. B |

" Place each rack intd the tray':so that the rack is per'pendieulaf to the front

".panel of the autosampler Make sure that the rack handles are posmoned to
front of the unit. : SRR

~ Locate the appropnate power cord for your line voltage SO

Use the power cord to connect the sample changer to'an AC power source.
Surge protecnon is recommended : e

a7







‘5.1 Overview

5.2 Sample
lntroductmn

Phoenix 8000 User Manval - -

Understanding Operating Modes 5

" Phoenix 8000 has four operating modes———Tota] Ofganic Carbon (TOC),

Total Carbon (TC), Inorganic Carbon (IC) and Toial Ca:‘oon Mmus

ZInorgamc Carbon (TC—IC)

This chapter discusses sample introduction and presents‘ step-by-step

| instructions and flow diagrams for each of the four operating modes. -

Before mtroducmg a sample Phoemx SOOO automancally nnses the syrmce to
-eliminate any contaminants that may interfere with the testing ; process. This -
- rinsing occurs througha 1oop sequence where the syringe is filled and
‘discarded w1th the'same samp]e you w1ll be testing. -

- Because air bubbles in the s_yrmge can affect fest resu_lts, Phoenix 8000

automatically discards 0.5 ml from the top portion of the sample and 0.5 ml

from the bottom portion of the sample (regardless of your sample size). For
- -examiple, if you are testing a 1 ml sample, aspirate 2 ml into the syringe.
Phoenix 8000 drains the first 0.5 ml to waste, delivers the next 1 ml to the
* reaction chamber, and drains the remaining 0.5 ml to waste. This method of

sample introduction is referred to as “delivering” a sample. Sé’e F igure 5-1.

- Note thatthe aforementioned rethod of dehvermg a sample is common to all o
the operatmg modes and is not ﬂmstra‘ced in the ﬂow diagrams.

- Syringe Pump

05mito waste :
deliver 1 rhl sample

- 0.5 ml to waste -

Figure 51 Delivering a Sample -~

51



5 ..Understaﬂ'din'g'Operating Modes

53 Total Organic
- Carbon (ToC) -

52

In the TOC mode, morgamc carbon is removed by acidification and spargmg _
The remaining carbon in the sample is. measured as TOC. The flow for this

mode is as follows

e Sy'n‘n:ge i§ Tinsed with'samp[e .

* Sample Is infroduced into syringe
* - Sample is delivered 10 1C sparger ..~

. Synnge is rinsed with water

:7» Acid Is introduced into syringe

» Acid is delivered to IC sparger

s - Carrier gas is sentto1C sparger io'pixrge .

sample of inorganic carbon to vent

reactor via syringe

+ Syringe is rinsed with water

STeEA

SAMALE

T EPaRSER

B=PORT SYRINGE ©

SAMPLE AND
ACD PURGING

BLPCAT SYRINGE

IC SPARCER

Sample in IC sparger is Used 1o rinse syringe
s - Treated sample is transferred to UV

| s-poRt Gvrmes

IC SPARGER

Uy REACTOR

Phoenix 8000 User Mahual




Understaﬁding Operating Modes 5

o4

* ‘Perstilfate is delivered to UV reactor
+ ‘Dl'wateris delivered to UV reactor to fill w
chamber (if needed) S

"PERSULFATE

LV REACTOR

CB-PORT §YAINST

* - Carrier gas is swept through UV reactor to
carry GO, out of the UV chamber ™~
v 0,08 swept through lhe mmsiure removal
: system S -
* CO,is swept through halogen scrubber e

CONTROL

SAMPLE & BERSULFATE
PURGNG

! \m H-P0R" swwmas

UV REACYCR i

106 B

. 'CO Is swept to NDIR to measure level of
_ carbon
-+ -NDIR signal is linearized and sentto computer
to-analyze _
* |C sparger is emptied to waste
s UV reactor is emptied to waste : _ >
L w |G sparger is rinsed with water. L e et _ ur REACTOR

Phoenix 8000 User Manual -~~~ e i e a1 o 53




5 Understandmg Operatlng Modes

~TOC Analysis -
_ l .- "Ready ] :
V.o

: L ':_Rinse Syringe with Sample ‘! -

Deliver Sample toiC Sparger |~

Y

Rinse Syringe with DI Water

v

Deliver Acid to IC Sparger -

g

Sparge Sample .

v

Rinse Syringe with éampie trom 1C-Sparger

Y

Memorize Baseline; UV Gas Off

B . S
Deliver Sample to UV Reactor - j g

' g _ : o B - Rinse Syringe with DI Water

Sample Injection (Vi) + Persulfate (Vp) < Minimum UY Reactor Volume (vm) |
Pull DI*Water (V) into Syringe; Vw =Vm-Vi: Vp

Y

.Pull Persulfate into Syrfn@e 1
V.
Presparge Wait Time -

. Y
i Deliver Persulfate and D! Water, if ﬁeeded, to _UV Reactor-
UV Gas On; SIa'rt'intggra'tien.'
Y _
Wait for Endpoint
Y

IC Sparger Contents 1o Waste ]

¥

UV Reactor Contents to IC Sparger

¥

IC Sparger Contents to Waste |

.Ready

Phoenix 8000 User Manual




__ _Un'derstanding Operé_ting' Modes 5

5,5 Total Carbon (TC) _TC is the measurement of aI] the catbon in the sample both 1norgamc and -
o R S : orgamc asa smgie parameter The ﬂow for thzs mode is as follows:

-+ Syringe is rinsed with sample " -~
¢ Sample is introduced into syfinge
+ Bample is delivered to UV reactor -

SAMPLE

. LV REACTOR

BLPORT SYAINGE

- Syringe is rinsed with water

" Persulfatefacid mixture is introduced into

* - syringe and delivered to UV reactor ..
* Dl water is delivered to UV reactor fo fi Iluy
' _chamber (lf needed)

PERSULFATE

H-PORT §YAINGE UV REACTOR

BV REACTOR

TO MOISTURE
CONTROL

Sl Nxtrogen is swept ihrough UV reactor to carry Ll
€O, out of UV reactor .
. CO is swept through the moi sture removat

T system :
(O, is swept through ha!ogen scrubber

SAMPLE & PERSULFATE
PURGING

¢ B-PORT SYRINGE .

iC 4

. CO is swept 16 NDIR 10 measure level of : '_
: carbon
-+ :NDIR signal is imearszed and sent to oompu?er
-10 analyze . :
“o .UV reactor is emptied to waste :

{5 _ q0

BLACRT SYRINGE L9 REACTOR

Phoenix8000UsefMaﬁual SR e S 55




5 Understandmg Operating Modes '

TC AnalySIs o

Ready
~Rinse Syringe with Sample ~

 Memorize Baseline; UV Gas Off

 Deliver Sample to UV Reactor i pLe

~Rinse Syringe with DI Water

' -:3,_'4 ors5

Sé!ect'éd =
“Range

Y L
 PUllSmLDIH0

= -lé.ull'Per_sulfate g
N
: _Rrespérge Wait Time
Deliver _P'e_f_su_l_fate and Water, if needed, to UV Reactor
: UV é.a's'.O-n; Sirt.lntegration G

-~ Wait for Endpoint
UV Reactor Contents toWaste

v

Ready

" Phoenix 8000 User Manual =~



5.6 Inorganic

- Carbon (IC)

* Phoenix 8000 User Manual

.' _Undérsta_nding Operating ijdés’ 5

1C ié analyzed in liciuid sam;ﬁles'by acidifying with an inorganic acid to pH 3

Syringe is r%r_l'séd with sample
Sample is introduced into syringe

~Sample is delivered to'IC sparger -

-Syringe'is rinsed with water

-Acid is introduced into syringe

Acid is delivered to IC sparger - :
Dl water is delivered to IC sparger ta il 1C -

chamber (lf needed)

Carrier gas is swapt through IC chamber to el

cany CO, out of IC sparger

€0, is swept through moisture removal -

system
CO is swept lhrough hal ogen scrutber

.Co, is swept to ND!Rto measure level of

carbon

NDIR SJgﬂ&lIIS linearized and sentto compuier

to'analyze
IC sparger is emptied to waste

or lower and sparging with inert gas. The flow for this mode is as follows: -

SAMPLE -

T B-PORT SYRINGE -

IC_SPARGER

- WATER 'AND
Aon

o o1C SPARGER

B-PORT SYRINGE - ©

PURCING CAS .
THROUGH "SAMPLE

WASTE

B-PORT SYRINGE -

1€ SPARGER




5 Understanding Operating Modes =

IC Analysis

Ready

Rinse Syringe with Sample |

Memorize Baseline; IC Gas Off

v E

Deliver Sample to IC Sparger -

v

~ Rinse Syringe with DI Water -

'Seleéted' _

. Range

Y

Pull5 mLDIH,0

Pull P e_rsulf'ate
- Presparge Wait Time

=

Deliver Acid to IC Sparger

Y

~1C Gas On; Start Integration

v

~ Wait for Endpoint

5

~1C Sparger Contents to Waste

o

v

~~Ready

Fhoenix 8000 User Mdnual -



5.7 TotalCarbon

. Minus Inorganic
~ Carbon (TC-IC)

 Phoenix 8000 User Manual

UnderStanding Operating Modes 5

S SThe TC-IC mode is also referred to as TOC measurement by d1fference ‘This

approach requires two ana]yses one to measure TC, and oné to measure IC.

~ (See sections 5.5 and 5.6 for flow diagrams of these modes.) The difference

between these two mcasurements is ngorously TOC.

59






: = Prepa‘rén_g and An'a!yzing-Sample's 6
' 6.1 Overview - Thzs chapter dlscusses mstalhng TOC Talk the Phoenix 8000 software :
- ' EEE A{p/n 14-7186-075), setting flow rates and pressure callbratlon and :

~Tunning’ the analyzer

: 6 2 'lnsta'llin'g thé e - User interface is achieved throiigh TOC Talk The Tekmar»Dohrmann Setup

S |~ program properly installs the software on your computer. The TOC Talk
TOC Talk . program uses roughly 5 MB hard disk space and data files use an ‘average of
E _ Software .20 MB of disk space per month. If you are installing a newer version of TOC

| - Talk over an older version, you will need to manualiy delete the old icon(s)
and program group(s) beforée installing the newer version. You do not need to

its directory along with its subd1rectones to-access these files at a° Iater date.

'.NOTE Refer to your Windows user manual for help with
backmg up your dlrectory to a new locatlon

“The followmg steps descnbe how to install TOC Talk

To Install TOC Ta!k in Wmdows 3x: '

1. Start Vdeows 31or higher. _
2. In Program Manager, choose Run from the File menu.

-3 Place Disk 1 in'a floppy drive. In the Run dialog box, type the letter of
- the drive and setup (for example A \setup) then chck the OK button

4 ‘The first Setup wmciow appears
-5, Follow the instructions on the screen.

After installation, the foﬁowmg icons appear in the TOC Talk program
- group: . .

TOC Tak . - “LatestNotes
Version 1.0 . :

i Fi gu:e 61 T0C Talk Program Group
; To Install TOC Talk in Wmdows 95:

1. Start Wmdows 9:. _

2. Click on Start and choose Run

3. PlaceDisk lina ﬂoppy drive. In‘the Open dlalog box, type the letter
of the drive and setup (for example A \semp) then chck the OK :
button.

The first Setup window . appears '_i "
_ '_5 : _Foliow the mstructlons on the screel.

B 6. When installation is complete the TOC Talk lcon (see above) wzll o
~be piaeed in the Provrams group: '

7. The Latest Notes icon perrmts the user to read current software _
- information. Double click on this icon to read this text document.

Phoernix 8000 User Manual -~ i e o R T b e

delete any old program files. If an older copy exists, you may want to backup -



l 63 SettmgFIow

62

: l 6 Preparing and Analyzing Samples 5

Ratesand

Pressure .

Once the software 18 1nstalled and the system is tumed on, itis cnncal to .

set the proper flow rate before begmnmo analyses. This section describes |

“how to estabhsh proper flow rates through Phoemx 8000.
-Before beglnmng the steps to ad;ust ﬂow rate venfy the followmg

. 1._ The main pressure in the gas supply tank should not be below 500

psi. If you have a ps1 readmg of 500 or lower, ohange the tank. -

WARNING!

‘Pressure to Phoemx shou!d never exceed 35 psz aﬁer
““reguiator.

~2. For optimal performance Phoemx 8000 should have a dedzcated gas.

- supply.

3. The length of 1/8" tubmg from the gas supply tank should beno longer -

-than five feet from the reguiator to Phoemx 8000

NOTE: If you must share agas supply tank with another mstrument or |f you
‘must place Phioenix 800 farther than five feet from the gas supply
tank, place a regulator and gauge next to the umt

You are now ready to set the ﬂow rate:

1. :After you have venﬁed the above furn on the gas supply to Phoemx

8000 and dial i in 30 p51 onthe regulator.

2. TumOnthe power sw1tch Iocated on the back pael of the phoemx

8000 unit..
3, LaunchTOC Talk software

4000t mxtlahzat;on with the Phoerux 8000 is not made select the correct

= communications portfromthe Setup--Commumcatxons menu.If
- proper cormectlon is made; the Phoemx 8000 willre- mmahze

5. ChooseSetupfromthe main screen..

6. From Setup choose Instramenit. The followmg screen appears

: :_ 7. Select the System—-Ready mode
NOTE: Step 7.is necessary to get- read:ng in step 10

Autosampler

" Figure 62 Instrument Setup Screen <

Phoenix :8000 L_Jser' Manual * '



6. 4 Understandmg
Cahbrahon

Phoenix 8000 User Manual

' Prep'aring and Analyzihg SampEe's 6

.8.. Cahbrate flowmeters (See page 6- 22 Dzagnosttcs Fiowmeter g

__Calzbratzon)

9. Under Gas Flow Rates (ce/min), locate the readmg forFrom

Detector.

| 10 The recommended flow rate for Phoemx 8000 is 200 cc/min (+10%)

- Adjust the pressure from the gas supply tank regulator until the “From
detector” reading reaches 200 cc/mm he '

"11. If you purchased the optronal UV ﬂowmeter or IC ﬂowmeter you car_r

. check the flow rates of those componerits on this screen also. They
should have the same readrng as the flow rate for “From deteetor ”

:._If the optional flowmeters are ot mstalled the “To UV reactor” and
“To IC sparger” lines will be grayed out'and you must perform a
manual readrng for flow rates of these components. (See Chapter 1)

12. If you cannot maintain 2200 cc/min readin g, or if you must go above
© 35 psi from the gas regulator to achieve this reading, you must perform
asystem, leak check (See Chapter 7.) -

 WARNING!

Do not set gas pressure above 35p5| Doing so may cause
~damage to your unit. If you find that you need to increase
the pressure above SSpsl you most kaely have a gas leak.

Before analyses Phoemx 8000 must be cahbrated A tesponse factor '
correlates the raw counts of the instrument to aknown amount of carben in

“a sample, or what is referred to as astandard. Standards are made by
*adding carbon to ultrapure water to achieve determined levels of carbon.
- Itis important to use the same source of water for all calibration -

“standards because the carbon in the preparation water is part of t’he

cahbratron curve. -

- Standard analyses have, in general 3 'nrajer sourees of carbon content:
~ measured carbon content added to the’ ultrapure water, carbon from the -
~ preparation water itself, and carbon associated with the reagents used to

perform the relevant analysrs When we calibrate the instrument to a
y=mx+b linear fit, the constant carbon contribution of the prep water and
the reagent are represented by the y—mtercept

y = .mx + b,

b, —b "+b

reagcnt rinse walcr

~The slope of the curve, m, represents the relatronshrp of the measured
“carbon in the standard to the response of the instrument since only this
'.'source of carbon changes between any set of standards

5 NOTE 'Running your preparahoh' water asa “zero" standard can

“be an excellent way to calibrate the low end of the =~
-concentration range for any method. (See Cahbranon -
Standards for more mformanon) ' :



6 Preparing and Analyzing Samples ;

[
R

S 'After cah‘oranon the slope m will be used as our response factor in
- sample analysis. However, the y~mtercept b_, will NOT be used because

i cal’ - .
the carbon associated with a standard’s preparation water, b ismot

1irise water”

- present inthe sample The lmear equation for samples is s:mply

'_ymx+b

reagent

- ‘where b isthe .relevant system blank whmh is measured
separate]y : :

Sometimes the user will want to verify thelr cahbrat]on curve. However if

~ astandard is run as a sample, the final result will be off by the carbon
contribution of the preparation water. In these cases, the user must run the

standard as acalibration verification instead of sample. This typeof

E analysw will apply the correct y—mtercept b ,tothe analy31s

added |
~ carbon
Cwater | | sample
reagei;ts' "reag.en.ts'_. ' reagents |
SystemBlank - ' Standard © Sample

| ' ..}ahkn Reagent = _C(ngén!) i :
. Standard = Congun * Cf“’*‘e’) C‘smé“rd) g
- Sampleﬁ._ = Cmg + C(Sample} _ . .

F gure 63 Reagent Standard and Sample Composmon

" Phoenix 8000 User Manual -~




Prep'an'.ng' and Ana_!yzing Samples 6

- 4calibrationpoints:
25ppm

50 ppm -

s ppmo

100 ppm

Detectefomputz'(iaw data)

o otk i Sty dmremines | i Mmoot bt WKL siirmre sy W sopeinoin o | it b e minbinin i Wt

teagent contribution

|

i

|

i

i

I

i

i

1 e T 25 80 . _'_10_6 -
| Sl e Mass(ugc)
’ & s

i

i

I

i

]

I

i

i

cahbratnonfactor o
calibrationblank

~ Slope
- Intercept’

. u’-il

- Figure 64 :Ca'libratien Slops

NOTE: Proper calibration is essential because the data read is
' - unique to your NDIR detector. Proper calibration setup
-allows the software to accurateiy interpret data, You must.
~-send a prede!erm;ned amount of pgC through the detector

in order to set up the cahbratuon curve for the soﬂware to
analyze : :

 Phoenix 8000 User Manual . Y



6 Preparing and Analyzing Samplés.

65 UsingTOCTalk

This séc’tion oovers the basic opérationsof'Window's software.
_ ; Use your mouse and PC keyboard to fillin parameters and choose optlons :
 Using the Mouse ' o ' i

‘Choose menus, options, and buttons W1th a click of your mouse button.

Menus are at the top of the screens: They contam more optlons forusing

" TOC Talk.

Optlons are denoted by racho buttons and check boxes. When you choose
an option by clicking one of the radio buttons, a black dot appears in the
middle of the button. When you choose an optzon by clicking one¢ of the

- check boxes, a check mark appears in the middle of the box.

~‘Buttons have different functions dependmg on the name of the button
‘Click the button to choose 1t :

' . Usingthe Keyboard
: Keep the foﬂowmg keys in rnmd for use thh TOC Talk

Tab o movestothe next optlon button entry.

- "Shift + Tab .moves to the prev1ous opuon button entry

Shift - - chooses the upper characterona kcy

- _Ctri : - and/or Altused with another key, allows you to use the

keyboard as a shortcut to choosing items and optlons
_ -rathcr than usmg the mouse [

Enter = accepts the screen s parameters
Delete . erasesan ennre entry
: Usmg the Menus

| ‘Press Alt and the underlmed lettor to pull down the menu OR move the
mouse until the arrow 1s on the menu name Chck once to pull down the
: menu = : ’

Example

Press Alt + S to pull down the Fle menu of click on lt once

- with the mouse. To choose a menu item, press the Sl
. underlined letter {1, D, C, L, A) or click on the ftem with the -~

mouse. If you have not already opened the menu, you may

choose one of the keyboard shortcuts listed next to the

menu item. -

Figuréb-S  Example of Using Ke‘ybo'ard Shoncuts .

Press the shortcut key or key com‘omatlons to choose the menu optmn

These shortcuts work only if you have already pulled down the menu down.
- 'Aftcr the menu is opened only press the underlined letteror move the

mouse until the arrow is over the opﬂon Chck once to choose the menu

'-opnon '

| Phoenix 8000 User Manual
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' ‘Setup Menu -w-—m
~Run Menu-————m
- Results Menu—~

Prepanng and Analyzang Sampkes 6

'thn you double click on the TOC Talk program 1con the TOC Talk
: Control screen appears.

Figure 6’-_6' TOC Talk COntrbl Screen

_The Control screen contains menus W1th keyboard shortcuts setup

options, the run option, results, and a status bar that depicts event list items

“inreal time along with mode status and current NDIR mV output

&7



6 Preparing and Analyzing Samp'e§_: i

6.6 I'nstrumen_tSEtup. |

System .

68

Gas Flow Rates (.celmin).'

Figure 67 Instrument Setup Screen

/ :Ready

Ready Mode turns 6n the UV Lamp, Main Gas Inlet Valve Gas T 0 UV
Chamber, and routes carrier gas from the IC Sparger to vent and from the
.UV Reactor to the NDIR User must be in Ready Mode to execute an-
anaiysrs '

: Standby

Standby Mode shuts all components off with the exceptron of the NDIR
Shutting off the NDIR will incur a minimum two hour stabilization delay

_upon startup. Tekmar-Dohrmann recommends that the Phoenrx 8000 bein
- Standby Mode when not in-use.

Drs plays flow rates for the relevant selectlon SeeF lowmeter Cal zbratzon to
'cahbrate ﬂowmeters e

From Detector (Standard Flowmeter)

| . -Detects flow after the NDIR Thrs ﬂowmeter canbe oalrbrated manually

from the gas outlet port at the rear of the i mstrument

TolV Reactor (Optional Flowmeter) S
Detects flow entenng the UV Reactor. This ﬂow canbe cahbrated

) manually from the carrier gas line (1/8” blue stnped) entenng the fritted .

sparger at the top of the UV Reactor.

TolC Spa:rger (Op_tional Fiowmetér)

Detects flow 'entering the IC Sparger. This flow can be calibrated manually
from the carrier gas line (1/8” red stnped) enter:m g the frrtted sparger at '
. top of the IC Sparger

Pﬁoe_nix 8000 User Manual



Preparing and Ana_!yzing Samples 6 :

~ Preferences | S ';;Turn offSystem afterAutosamplerls Done

- Selecting this feature will allew the umt to automancaliy go to Standby
‘Mode after an Autosampler run.-

: Sample Introductmn
: Conﬁgures system for elther Automat1c Synnge (manual operanon) or
Autosampler operation usmg the puﬂ down menu.

-~ WARNING! . ' e

Do not change Sampie Introductlon type in the mlddle ot
an analysis. Doing so can lead to erroneous data and
damage to the mstrument :

Max Integratlon Tlme (mm )

Time allotted for the react:on portzon of-an analys1s to take place. Defaultis
‘setto4 mmutes. S

Stabmze Basehne Tume (sec. )

Some Analysas Modes such as TC IC, TC-IC may requlre added walt _
between analyses to allow proper return of the baseline toa stable value.
This is not usually necessary for TOC mode.

6,7. Diagnosticsu C ._ : Vahl':onhol
Valves

Figure 66 Diagnostic - Valves Screen-

'_-WARNING!
‘Altering this screen: during an anal ysis can cause
‘erroneous data and damage to the instrument.

| GasOnIOﬂ" S Main
' .anary carrier gas regulator ThlS valve must bc on in order for camer

- gas to flow to all other parts of the instrument with the exceptmn of the
ND]R purge gas (20 cc/mm) ' :

-Phoe‘nixSOOOUserMénual_' | . | = = - R -




6.8 Diagnostics-

Gas Output

UV Lamp

Syringe

6 Preparing and Analyzing Sarﬁpiés' |

WARNING!

6-10

UV Reactor _ _ .
Carrier gas valve for the UV Reactor.
IC Sparger |

-.'Carner gas valvc for the IC Sparger

Uy Gas To"

Vaive sw1tch for sample gas from the UV Reactor to the NDIR or Vent.

1C Gas To

:Valve switch for sample gas from the IC Sparger to the NDIR or Vent

Accessory To Detector (Optlonal)

_'Va]ve swztch for sample gas. from an accessory to the NDIR or Vent

ICOII't_I{_)lS powéf to the U‘V-L'émp.'

8 Post Yalve Control

F_igure 6-9 Diagnos{ibs - Syringe Sci’eén '

Altering th|§ screen durmg an analysss can cause
-erroneous data and damage to the mstrument. _

* Phoenix 8000 User Mantial



~ Valve Position
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Syringe Volume
 Position (pL)

i Prepa'fing_énd Anélyz_iné Samples 6

.Th1s sectlon of the synnge dlagnosuc deals with the operanon of the 8-

port valve on the syrmge pumper

Current Posut;on e

E Dlsplays current position of the outer port of the 8-port valve ‘The
- .common port is always connected to the synnge

‘Move To Posmon

User can choose the outer port position here by chckmg on the pull down

. wmdow or the display box and then chckmg on the Move button :

:'_'_-Hdm'e'B'ut'ton g

f Automatically. swuches the outer port of the 8-p0r{ valve to posmon

-Ac1d

ThlS section of the synnge diagnostlc deals thh the posmon of the syrmge

-oon the synnge pump

Current Pbsitibn'

~ Displays current position of the syringe in microliters. -

Move To Volume

- User can move the syringe by dlalm g in the absolute posmon of the synnge
- in‘microliters and chckm gthe Move button:

' Example' If the user want to pull 10()00 pL froma syringe already

" located at 2000 L then the user wou]d dxal in 12000pL
and click the Move button

: Home Button

Automatxcally moves the syrmge to 0 uL

611



‘Rack Style

6 Pieparihg and Analyzihg Samples

- 6. 9 Dnagnosilcs- :
AutoSampler

612

Figure 6-10 Autosampler Diéghqslic Screen

WARNING!

Altering this screen during an analysis’

can cause

‘erroneous data and damage to the instrument,

Home

Cﬁck this button ic_a home the autosampler

Move To Vlal

. Select the rack style you are usmg by cl1ck1ng the pull down menu or the
_ display box. -

Click this button to move the autosampler needle to the position selected in
the dlsplay box to the nght of the button. The position nimber can be

changed by clickin g the arrow bar or the dlsplay box.

NOTE Spec1a| Posmon Numbers _
“1001 thru 1014 - support bar ports
1015 Rinse Statmn

Needle Down

Moves autosampler needle down

 Needle Up

Moves autosampler needle up

: Phoenix 8000 User Manual



Current Positions (mm)

6.10 '_Diagnostibs- |
Communications

Phoenix 8000 User Manual :

': Preparing and An'alyzing'SampIes 6

This section displays the current pdsition' 'in millimeters, of the

-autosampler in the X, Y, and Z planes when the Update button i is.
actwated

o Th]s section allows the user to sw1tch the commumcatxons port or re—
: estabhsh commumcatlons when necessary '

t Communications

Figure 6-11 .Di'agncs_ﬁcs-'Corhmuhication_s Sereen

o Comm Port

© Select the Commumcatlon port from the PC to the Phoemx 8000 here by
- chckmg the pull menu or the display box '

~ OKButton

: :_ Clicking this buitton accepts the commumcatmns port selectmn and re-
- 1mt1ahzes the Phoenix 8000. '

: -WA_RN!NG‘

Chckmg the OK buttun wm comprlmlse the date of ‘current
“run.

' _Can’ce! Button
Clicking this button exits the commumcatlons wmdow w:thout re-a531 gnmg
the port and thhout re~1mt1ahzmg the Phoenix 8000.

6-13




6. 11 Dxagnostscs-

6 Prepanng and Anaiyzmg Samp!es

Flowmeter
Calibration

Flowmeter Calibrati

 Figure 5—_12 ‘Flowmeter Calibration Screen

Caiibfaﬁng aFlowmeter

“To cahbrate a ﬂowmeter the nser must ﬁrst measure the relevant fiow w1th
an mdependent flowmeter.

WARNING
: ~Make sure the UV Lamp is. otf when cahbratmg 1he
nptlonal UV Reactar or IC Sparger flowmeters

The best 'piace oh the instrument to measure this flow is:

| From Detector

_ 'ThlS flowmeter can be cahbrated manually from the gas outlet portat the
- rear of the instrument. Make sure that only sample gas from the UV
Reactor is going to the detector. (See section 6.8, "Diagnostic-Valves")

To UV Reactor (Optional)

" This flow can be calibrated manually frorn the carrier gas line (1/8” blue
stnped) entenng the fritted sparger at the top of the UV Reactor. Make

614 o . e s i Pho’enixBOOOUserManua!



Pr’ébaring' and Ana'Iyzing SampEes 6

sure both the Mam and UV Reactor gas valves are ON (See sectlon 6.8,
"Dxagnostlc-VaIves") i

_To IC Sparger (Opttonai)

This flow can be cahbrated manually from the carrier gas line (1/8” red
. stnped) entering the fritted sparger at top of the IC Sparger. Make sure

~ both the Main and IC Sparger gas valves are ON (See sectlon 6.8,
_ "Dlagnostic-Valves“)

Once the actual flow fora spemﬁc ﬂnwmeter is known enter 1t in units of
" cc/min, in the Actual display box. Reconnect the gas lines, if necessary,

R o | andif the flowmeter reading is stable, press the Calibrate buttori. The ratio

6.12 Calibration- of Actual flow to raw flow will be dlsplayed in the Cal. Factor dlsplay

Standards | %

'f-figuré'b‘«?b"_ Standard Calibra_tion'Setup Screen

Shortcut Key

- User can get more Tows by pressmg the down arrow on: the PC keyboard

i Cal Curve ED

User defined 1dent1ﬁc ation fora spemfic cahbratzon curve; upon saving, -
- may contam up to 32 characters :

' Phoenix 8000 User Manual Sl e e L 515




6 .Preparing and Analyzing Samples

Standard lD

- User can define the zdennﬁcatmn for spemﬁc standards to be used in the
cahbratlon curve may contain up to 32 characters '

' Concentration (ppm C)

User must enter the concentratlon of the standard in parts per mﬂhon
: carbon here - : :

~ Nofe: Software will not accept 0 as a concentratton When
' ~_running preparation water as a standard,’ user may enter

an ms:gmf;cant decimal (such as 0. 00001) to: apprommate

- Method ID j

' User must choose the method that the standard wﬂl reference when itis |
bemg anaiyzed

' WARN!NG' ' S S
DO NOT run dlfferent methods for the same calibratmn i
~_curve. ‘Doing so will cause the amount of ¢arbon in the
“preparation water and reagents to vary and adversely

. affect the slope of the curve or calibration tactor (See 6-4
: 'Understandmg Cahbratwn) . _ .-

WARNING! . - .
-DO NOT choose methods whlch are. not meant for sample
__ analyszs such as the sample b!anks or cleanmg procedure. -

-NOTE: Tekmar Dohrmann recommends caitbratmg on 0.1- 20 _

. ppm method for sample runs between 2 ppb - 100 ppb, 0.1
~ ppm - 20 ppm methods for sample runs between 0.1 ppm -

... 720 ppm, and 20 pPpm - 200 ppm methods for sample runs’

. 'between 20 ppm --10000 ppm. 200 ppm - 1000 ppm and
1000 ppm - 10000 ppm methods are automatic dilution
~methods that introduce the same range of micrograms of

carbon in the same fashion into the relevant analysis
chamber as the 20 ppm 200 ppm methods.

T pg Carbon

- Inthis column the: amount of carbon being analyzed wﬂ] be automatlcally.
calculated fora glven concentratmn and Method ID.

WARNING! ' 5 e '

: If pg Carbon value is htghe: than 100pg then the specnftc
‘standard contains too much carbon for the NDIR to i
analyze. Please modify either the concentratmn or the - e

: 'Method ID for the standard. : e

et '_: [ S e e '_PhoehbkaodO'UserManu'al




6.13 Calibratio’nf |
SetActive -

Phoenix 8000 User Mantal

Pképari’ng énd'Anaiyzing Samples- 6

~Comments

Specific _C6rnrfients for th'e'.stanc.lard_.to be run may be entered here.

' Savmg the Callbratzon Table

To save a calibration table, click on Save in the Fxle Menu or click OK. :

User wz_ll be asked if the_cahbrauon table should be saved:

OKButton

le} prompt user to'save any unsaved changes before exmng screen.:

Cancel Button -

~ Will exit screen without saving any changes.

* Inthe folloWing TC,IC, TOC .C'ur've.choi.ce' user will be selecting which
calibration curve will be used for a given mode and range by chckmg to the
" relevant pull down menu or display box When finished, user must click the

OK or Cancel button as appmpnate

 Figure '_6-.14 Calibration - Set Active Screen

: NOTE Torun standards fora spemfnc cat:bratton curve, the user

must select that curve as active in at least one range of
one mode.. Later in Run Setup; the user will goto that
range and mode for standard selechon

617



6.14 Cal.Verification

6 Preparing and Analﬁ_ing Samples

618

In this screen the user wﬂl set up all p0351ble cahbrauon venﬁcatlons

needed for their apphcanon

And Melhnd ’lulﬁt:allon Standa

 Figure 6-15 Calibration and Method Verification Screen

Shortcut Key :
User can gct more Tows by pressmg the down arrow on the PC keyboard.

NOTE: Running 'siandard_s _asicalibration v_er’if_ication is more -
accurate than running standards as samples since this
type of measurement accounts for the carbon in the
-preparation water used. (See 6 -4 "Understandmg
Cahbrahon‘) :

Venflcatton ID
_Identlficatlon for the standard venﬁcauon may contain up to 32

characters. -

. Concentratlon ppm [ . -
_ Concentranon of the standard in parts per mllhon carbon.

Acceptable Min. ppm o

Minimum acceptable concentration reported in anaIysxs If standard is

" ‘reported below thlS value “Out of Range” will be dxsplayed in the results

message box.:

-Acceptab!e Max. ppm c

Maximum acceptable concentratmn reported in analysxs If standard is

e reported above this value, “Out of Range” will be dtsplayed inthe results

message box.

Phoenix 8000 User Manual



6.15 About...

6.16 Run Screéri_

Choices

& ‘Phoenix 8000

Prep_ar'_inQ and Analyzing Samples 6

Comments.

User defined comments for speci_ﬁc' samples can be entered here.

'DiSplays general information about éqftw_aie'ihcluding Version Number.

Figure 6-16 About TOC Talk Screen

1000’ 04 _
nI00. u— PR : :
D?OO 0-, PR - , L
_,soo od
S Ts00.04 _
Bangod oo :
Cageled L R L
T 1 DR
100,04 - -
Cadeeas

Phoenix 8000 User _Mahual |

Figure 6:17-Run Screen

NOTE: Although you may increase screen resolution beyond
640x480, the Run screen may appear disoriented. If this
occurs, s;mp!y move each of the three screens to the
Iocahon you desnre. :

6-19



' 6 Preparing and Analyzing Samples

' . RunWindow

- The run wmdow has three separate screens Sample Analysm Stnp
Chan and Analy51s Results.

'Sample Analys|s

This screen displays relevant mformataon about either the current sample -

-~ being run or the last sample ﬁmshed if instrument is 1dle Dzsplay boxes in

thzs screen are read only:

.Sam_ple D

- Displays user _de'ﬁne'd i'dent'iﬁc'a'tion of relev_ant semple. :

Mode

Displays analysis mede of sample.

~ Repeat# _ o
. stpiays current rephcate of sample bemg run or last sample runif -
mstrument isidle. - '

] V:al # _ i _ |
Displays current vial Autosarnpler is analyzmg or last v1a] analyzed if -

- instrument is idle. Tms feature is grayed outin Automanc Syrmge
Mode RS

: Hack D

Displays current rack conﬁguranon 1dent1ﬁcat10n or Iast rack _
- configuration run if i instrument is 1dle ThlS feature is grayed out in
o Automaﬂc Synnge Mode o

Sample Setup Buﬁon

: Chckmg this button w111 brin; g up theAutosampler Setupin o
E Autosampler Mode orAnalysxs Setup mAutematxc Syrmge Mode.

Start/Stop Button

Once’ setup is compiete, user w111 click the Start button to start the
~ run. After clicking Start, button will become the Stop button. If,
. during a run, the user needs to stop the analysis for any reason chck
the Stop button. This will brmg upa screen g1vmg the user the
- following chomes ' : -

Phoenix 8000 User Manual -



Preparing and.AnaIyzing Samples 6

Figure 6-18 St_arl/Stop Options _Scre_en :
Stop Run Now g | |

o Stops run immediately. Instrument will automatlcally runa reset
procedure to empty 25 ml from the UV Reactor and the IC Sparger

| "'Stop After This Rep

_ Stop Run After Current Analy51s or Rephcate Instrument wﬂl
: automatlcaliy Tun areset procedure to empty 25 ml from the UV
‘Reactor and the IC Sparger.. - -

Stop Aﬁer A i Reps

Stops Run After all rephcates of current sample On]y relevant in
. Autosampler Mode. Instrument will automatically run a reset
: procedure to empty 25 ml from the UV Reactor and the IC Sparger -

OK Button
Ex1ts the Run Wmdow and clcses all three screens.

Strip ( Chart Screen

The Strip Chart d1sp1ays inreal tlme response from the NDIR as Tnne

_ verses Millivolts and is refreshed at the beginning of a sample run. Some
analyses may require the Strip Chart to be re- -scaled to be seen properly.
To change the scale of the X and Y axis, double click on the appropriate -

_axis. However, these modifications are only valid for the current screen.
Once the Exit button is chcked the stnp chart reverts to default

: condmons '

Vertlcal AX!S Screen

. Displays voltage output from the NDIR in rmlhvolts The foilowmg is
‘a-description of 1mportant features on this screen:

"« From  Starting point on vertical axis in millivolts *
. To Endmg point on vertical axis in rmlhvolts
. Tlcks-Step Number of mﬂhvolts between vertical axis numenc
headmgs : : :

I Phoenix8000UserManual 62



6 Preparing and A'n_alyzing Sampies_ :

i Honzontal Ax|s Screen

: 'Dlsplays Time in mmutes The followmg isa descnptmn of 1mportant
- features on tlus screen: s '

. Range Endmg point of the t1me scale in mmutes
- Ticks- Step Number of mmutes between numencal time headmgs

NOTE: There are other user defmed features in the Strip Chart
Since they are not overly relevant to analysis, they are
not descnbed m thIS techmcal manual. : -

-Analysis Results

_“This screen keeps a contmuous dlsplay of analyses in process allowmg
the user to quickly and easily monitor instrument performance this
dlsplays holds a max1mum of 30 rows of data

_Samp!e'ID_'.-' | : _
'Identiﬁcation'of sample.

_-.Rep#

Rephcate number of sample

ppmC

Cohceﬁtration in parts per million carbon of sample.

‘Mean |
Dlsplays the average of the rephcates where relevant analyzed in

. parts per million carbon for samples and Calibration Verifications
~and in Area Counts for System Bianks and Standards :

~ StdDev.

*- Displays the standard deviation of the rephcates where relevant
analyzed in parts per million carbon for samples and Cahbrat_lo_n _
Verifications and in Area Counts for System Blanks and Standards. .

‘Raw Data e _ i
Area Counts from NDIR detector signal integration in mV~seconds.

Message |

~Relevant messages about the sample stch as “Endpomt Tlmeout”
e -“No Sample Detected”, and “Out of Range” - :

g2 e L : R R PhoenixBOOO.UéérManUai '



. Préparing and Analyzing Samples 6

Other Ftun Window Features

The bottom bar of the Run Wmdow contams the addmonal features from
1eft to nght

_Event §.|st Dlsplay

‘The bottom left comer will contmuously dlSplay steps in the analysas
~currently bemg run and]or d1splay the last non-run menu screen the user
ﬁentered -

Mode Display __ _
s D1sp1ays current mode of the mstrument (Runmng, Standby, and Ready). 3

 NDIR Slgnal Dlsplay
Dlsplays a contmuously updated NDIR sagna] in rmlhvolts.

NOTE i this s:gnat tans 1o update the instrument has tost
~ communication with the PC. Thls IS an easy way to detect
this failure.

WARNING!
No error message wnll be d:splayed in the event of a loss of
autosampler communication with the Phoenix 8000. 1f you -
~ suspect such a failure, {i.e., running event display onrun '
. screen stops-al an autosampler command) please check all
STS 8000 power and RS 232 connectmns '

A'utOSampIerSétﬁp' e : In- th}s screen the user wﬂl program autosampler racks for anaiysm

' o Tuns in Autosampler Mode when the Sample Setup button in clicked
~ onfrom the Run Window. T]ns screen wdl not appear in Automatic
_Syrmge Mode. ' s

S AutoSampler Setup -

20 mL test tube

¥ {Cleaning Pmceglu_te
' Range 1000 - 10000 ppm (%

_ﬁguré £-19 AutoSampler Setup
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6 Prepanng and AnaFyzmg Samples

Sample Type

6-24

_ Shorlcut Key

User can get more rows by pressmg the down' arrow on the PC
keyboard. Rows generated in this fashion will copy the mformatzon
- of the row precedmg it. The: ﬁrst number in a Sample ID will -
- increase by an increment of 1 each tmle arow is addcd

Examples TOC1 becomes TOC2
I()ppm bccomcs 11 ppm

#1 109pm becomes #2 10ppm
Shortcut Key

User can delete rows by sunply prcssmg the Dclcte key

: i-:nack D

‘Displays user defmed conﬂguratmn 1dent1ﬁcat10n for a spcmﬁc rack 5
setup, may contam up to8 characters : :

- Rack Style _
'stplays types of racks to be programmcd Chck on pull down menu_ :
or dlSpiay box to select a dlfferent Rack Stylc ;

Pos

~ Position on the Autosampler where the sample vialis located.

"Sampie D

Identlﬁcatzon of the sample may contam up 1032 characters

One of_'thc fcllowin_g-s'amplc types to'bc'a_nalyced. '

- Sample-

Use for sari_xplc"aﬁalyses in _aﬁy mode.

- T0C, TC, IC Standard .
Instrument w111 prcmpt user for Range and spcmﬁc standard tobe

run.- Once a standard is chosen, the Sample ID and Method D are’
automatlcally entered in the Autosampler Setup '

~ Phoenix 8000 User Manual
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Prép'arin'g and Analyzing Sampleé 6

'WARNINGI

DO NOT change the Sample ID or Method ID cells fora’
‘specific standard after it has been chosen. These changes
must be made in the Calibration Setup Screen. If you
accldentatly change these cells, choose the standard again .
: to reset the cells to the correct conflguratlon. e

Cal. Verification
Instrument will prompt the user for the spec1ﬂc Cahbratlon Venficatmn

- required from theC_ah_bratm.n VerificationSetupScreen. -

= Calibration And Method Verification Standards -

Figure 6-20 Calibration Verification Screen

WARNING' R are ' - -
DO NOT change the Sample ID. cell for a specmc -
~calibration verification after it-has been chosen. These
~changes must be made in the Callbranon Veritication:
Setup Screen. If you acmdentally change this cell,

choose the Calibration Verification agam 10 reset the cell
to the correct configuration. - ;

WARNING' :
' ~All blank sample types must be palred with thelr :

correspondmg meihods.

T Blank Range 1
“To analyze the blank for TOC TC, TC in TC IC TC—IC in Range 2
ppb - 100 ppb : .

'TC Blank Range 2

“To analyze the blank for TOC TC TC in TC—IC TCIC in Range 0.1
: ppm - 20 ppm.

1c Biank Range 345

" To analyze the blank for TOC TC and TCin TC ICi in Ranges 2()
- ppm - 100009pm :

B8-25



6 Preparing and Analyzing Sémp!es_ :

Ic Blank Range 1

- To analyze the biank for IC and TC in TC-IC in Range 2 ppb 100 :
ppb. . _ :

Ic Blank Range 2

. Toanalyze the b]ank for IC TC in TC-IC and TC-IC in Range O 1
: ppm 20 ppm ' S '

~ IC Blank Range 3,4,5

To analyze the blank for IC, TC in TC~IC and 'I‘C-IC in Range 20
ppm - lOOOO ppm.

NOTE:" ; ' ' '
Default methads tor range 3 4 & 5 have the same blank
g iype ' :

' NUTE ; : :
Blank Ranges 1 and 2 use DI Water tc represent the sample
volume in analysis. As a result, the first replicate for these
~‘ranges is inaccurate by the carbon contribution in the DI
-‘Water. Replicates after the first analysis, recycle the
: re!atively “carbon free” DI Water from the previous . e
~replicate for an-accurate measurement. ‘Also, since system
~ blanks in any range are often smnmcantly less
“concentrated than previous runs of other sample types,
‘Tekmar-Dohrmann recommends that the user perform 5 or
“more (maxumum 10) replicates for bianks: The last 3
results are automatlcally stored for later use in Sample .
Analys:s computation in the System Blanks Results Screen. e

NOTE e '

- Keep in mind that Blank Methods do not need sample but -

~~do need an Autosampler position for the needle to move to.
Tekmar Dohrmann recommends using 1001,

: Method D

e Dtsplays method used for spccxﬁc sample Double click ¢ on th]s cell to
view the Methnd Semp Screen. o

WARNING!

‘Make sure if a blank method |s chosen that the same blank -
sample type |s chosen i _

: Cleamng Procedure’

-~ “Match this choice with the “Sample” Sample Type to Rmse IcC
- Sparger and UV Reactor with DI Water on the first replicate and
- carbon purged DI Water on further rephcates Tekmar~Dohrmann
o recommends 5 rephcates for this procedure

626 L B S . : "Phdehix.BOOOUserManual



647 Analysis Setup

" Phoenix 8000 User Manuai

' _'-"Prep'a.ring -a__zjd Analyzing Samples 6

NOTE: Please remember that the Cleaning Method does not need

. sample but does need an Autosampler position for the :
‘needle to move to Use posztlon 1001 - :

_._Reps

' Number of Rephcates to be performed from & partzcuiar vial. Blanks

~ require 5 or more reps for accurate results. When running samples,
~standards, or calibration verifications remember the amount of -

sample in the v1a1 when choosmg number or rephcates '
-_Status

The Autosamipler wﬂl only perform analyses on vials wrth a “Ready”
status skipping all other status’s. Other terms found in this box are:
* Skip. - User selectable, autosampler will not perform

: - analyses on vial with Skip status.

Empty " User selectable , autosampler will not perform
St ~analyses on vial with Empty status‘

s Ru’nnin.g _ When viewing the Autosampler setup screen durmg
o an analysis one vial will display Runrung status.

"+ Done "When v1al is ﬁmshed running it drsplays a Done.
S status.

. Canceled = When the analysrs on & vial is stopped prematurely it
SR : wrll drsplay a Canceled status.

Comments _
Cell for user definéd comments.
- In'this screen the user can setup the sample to run. This screen will not

appear in Autosampler Mode. To access this screen, double- click the
Sampie Setup button in the Run--SampIe Analysis wmdow.

0C Range 20 - 200 ppm C

Figure 6-21 Analysis Setup Screen
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6 Preparing 'and Analyzing Samples

Samp!e ID

- Idenuﬁcatlon of the sample may contam up to 32 characters

Sample Type _ e
| 'One of the followmg sample types to be analyzed

TOC TC, iC Standard

Instrument will prompt user for Range and spec1f' ic standard tobe
- run. Once a standard is chosen, the Sample ID and Method ID are
‘automatically entereéd in theAutosampler Setup.

'_-WARNING' C i _
DO NOT change the Sample D or Method ID: cells for a
specific standard atter it has been chosen. These

changes must be made in the Calibration Setup- Screen. If
you accldentally change these cells, choose the standard
~ again to reset the cells to the correct conflgurahon

- Cal. Venflcation |

Co Instrument will prempt the user for the specific Cahbratmn
: Verlﬁcatwnrequlred from theCahbratlon Venﬁcatlon Setup Screen.

; 'WARN!NG' ' ;

: DO NOT change the Sample ID cell for a speclfnc e
“calibration verification after it has been chosen. These
‘changes must be made in the Calibration Verification .

Setup Screen. If you accidentally change this cell, .-
choose the Calibration Verlflcatlon agam to reset the cell '
‘o the correct conflguratmn : SO : '

- TC Blank Hange 1 _ : .
e To analyze the blank for TOC TC TC-IC in Range 2 ppb 100 ppb

TC Bfank Range 2
~To analyze the blank for TOC, ’I‘C TC—IC in Range 0 1 ppm 20 ppm -

TC Blank Range 3,4, 5

To analyze the blank for TOC TC TC-IC in Ranges 20 ppm -
.}OOOOppm : _ :

| 1C Biank Range 1. .
~To analyze the blank for IC TC-IC in Range 2 ppb IGD ppb
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" Preparing and Analyzing Samples 6

B Blank Range 2
To analyze the blank for IC TC-IC in Range 0.1 ppm 20 ppm :

e Blank Range 3, 4 5 _ _
- : '_To analyze the blank for IC TC-IC in Range 20 ppm 100()0 ppm

: NOTE _ ’
~ Default methods fnr range 3, 4 & 5 have the same blank
type. : :

 NOTE: : :

' Blank Ranges 1 and 2 use DI Water to represent the
~sample in analysis. A_s a result, the first replicate for

- these ranges is inaccurate by the carbon contributionin
the DI Water. Replicates after the first, reuse the _
relatively “carbon free” DI Water from the 1 replicate for )
an accurate measurement. Also, since system blanks in"
any range are often'signlfica'ntiy less-concentrated than
previous runs of other sample types, Tekmar-Dohrmann _

- recommends that the user perform 5 or more replicates for

~ blanks. The last 3 results are automatically stored for
iater computatron :n ihe System Blanks Resuits Screen

T Number of Repeats

 Number of Rephcates to be performed for an analysm Blanks reqmre 5 or. :
more reps for accurate results. When running samples, standards, or '
calibration verifications, remember the arnount of sample when choosm g

i number of rephcates = :

~ MethodD
E Displays method used for specrﬁc sample Double chck on thlS cell to view
theMethod Setup Screen. e : :

_ NOTE Make sure rf a blank methoﬁ is chosen that the same blank :
sample type is chosen.- -
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6 Préparing and Analyzing Samples

."5-.18.M9th0d33tUP7 o5 PrOTECTED METHOD]
Description of
Terms

Figure 6-22 Method Setup Screen
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 Method Name

Mode

Range (ppm C)

Injection Volume (ml)

Phoenix 8000 User Manual _

| WARNING'

_Pre'pari_ng and Analyzing Samples 6.

_ Semng' up New Methods should only be created by
~advanced users of the Phoemx 8000 Erroneous method
setups may damage your unlt

: Idenuﬁcanon for method setup when the user chooses Method ID in the .
~ Automatic Synnge or Autosampier Analysm Setup screens. .

Type of Analysxs belng performed Mode plus Range de51gnates the B
Event LlSt to be run.

' '.NOTE Every analysns needs an Event List and a Method Setup hst

of parameters to be executed. The Event List is a list of
commands that the software uses to run an. analys:s The
“instrument has only 5 Event Lists, based on concentration
for every Anaiysls Mode. Where relevant, the Event List
‘will reference the set of variables displayed in the Method
Setup Screen. The user can define as many Method Setup -
“sets of variables as necessary. This format aliows for
‘overall consistency: in analysis while giving the user
~complete control over the crmcal chem;stry aspects of the
S '_analysus :

~ Concentration Range. “The flexability of the syﬁnge i)ump enables the user
- to overcome the limits of the NDIR by simply selecting different methods -
to cover different concentratlon ranges Mode p]us Range demgnates the -

Event LlSt to be TUIL.

NOTE: 0ust6m methods with different method setup variables can
affect the validity of the range displayed here. o

: -_Example

If a custom method choosmg a TOC Mode and a Range of 2ppb IOGppb

<changes the Injection Volume from 20ml to 10ml, then the concentration
_tange increases by a factor of 2. Itis always important to recognize that’
- the NDIR is not limited by purely carbon concentration but by pg of

carbon analyzed. Hg of carbon analyzed is dependent on the

'.c_oncent_ranon of the sample times the Injection Volume,

- +T0C, T_C - the amount of 'sax.np.lé déliiréred to t.he'UV Reactor
«1C . -'the amount of sample delivered to the IC Sparger

e TCIC - the amount of sample delivered to UV Reactor durmg
' TC analysis and the amount of sample dehvered to the
IC Sparger durmg IC analysw :

Bal
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e NOTE The Cleaning: Procedure does not use sample Howev'e'r',

- to display a rough ppm C result of the Rinsing Water
analyzed, the volume of the Rinsing Water used is entered

here. Changing this value in a custom method WILL NOT o

‘change the amount of Rmsmg Water used only the
equation by which the ppm C is derived. Because thisis a
- -specific application, this method does not have the same
- modification ﬂexnblhty as other sample ana;yses

: Increas;ngIn;ectlonVolume

- Increasing Injecuon Volume increases the amount of pg of carbon to the
detector and, in general, increases precision of the measurement. This may

also be useful if you are trying to build a method with a range between 2

*default methods. However, be careful not to exceed 100 pg carbon when

making an anaiysxs Doing so risks the NDIR seeing CO, concentrations-
above its linear response range cf 0- 1000 mV. The equanon forug of .

: carbon to the detectoris:

yg of Carbon to NDIR = In]ectzon Volume (ml) * Carbon |
Concentration pme )

'OihéfFactors: '
Al Modes

Do not increase Injection Volume above 20 m] S ynn ge will not be
able to accommodate ingher volumes ' :

AllModes o

Make sure you have enough sample to meet the increase of the
. injection voiume : :

TOC (0 1ppm-20ppm) Mode

Make sure to mcrement Sparger Voiume by the i mcrease in
In]ecnon Volume ' -

- TOC (20ppm-200ppm, 2oopp'm-1ooep‘pm, 1000ppm-10000ppm)

~Can increase injection Volume from 0.5ml to2ml wuhout chan ging
Sparger Volume if you run 3 or less rephcates - :

' -DecreasmglnjectionVoiume
' Decreasmg Injection Volume w1]1 allow the use of less sample peranalysis

at the expense of a shghtly less precise result. May be useful if tryingto -

“design a method whose range is in between 2 default methods. Tekmar-
: Dohrmann does not recommend Injection Volumcs below O 5ml.

_ Phoenix 8000 User Manual -~




 Sparger Volume (ml)
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: _'OtherFactors
*TOC (2ppb- 100ppb 0. 1ppm-20ppm)

~To realize sample volume savings, you rust changc Sparger Volume by
“the decrease inInjection Volume : :

| '.TOC (20ppm-200ppm) i

To realize sample volume savings, user must change Sparger Valume by -

. the decrease in Inj ection Volume times the number of rcphcates

The amount of sample delivéred_.to the IC .sparger for sample prépar'_ation.

. TOC (2ppb 100ppb 0.1ppm 20ppm)

: Sparger Volume is the amount of sample needed in the IC Sparger to.

perform Lreplicate. The formula is the following:

Sparger Volume (ml) Injectzon Volume (ml ) + 4ml
(ForRmszng) : o :

| ! -TOC (20ppm-200ppm) . _
o Sparger Voiume is the sample requlred to perform up to 4 rephcates

TOC (200p|5m-1000ppm, 100_()pp_mf-’i OOOOppRj), TC -(2‘00ppm-1'ooo'ppm,' -
. 1000ppm- 10000ppm), TC-IC (200ppm-1000ppm, 1000ppm-10000ppm):

Sparger Volume is the amount of sample diluted by the dﬁunon volume

1o analyze hlgh]y concentrated sarnples

TC (2ppb 100ppb 0. 1ppm-20ppm, 20ppm-200ppm), IC

Sparger Volume is not used.

: !ncreasmg Sparger Volume

By increasing Sparger Volume you will be able to successfuliy increase

‘Injection Volume for low concentration TOC analysis. Increasmg Sparger
- "Yolume for high concentratior TOC TC analysm w111 allow you'to -
: changc the ratio of your dllunon SRR :

e



 DilutionVolume (ml)
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: OtherFactors‘
| TOC (200ppm 1000ppm, 1000ppm-10090ppm), 1C (200ppm 1ODDppm
; 1000ppm~10000ppm), TC-IC (200ppm 1000ppm, 1000ppm-10000ppm)

: -~ Make sure that your dilution allows no more than 100ug of carbon to be :
o anaiyzed inthe UV Reactor : :

Decreas;ng Sparger Volume

Decreasmg Sparger Volume wﬂl aﬂow you to reahze the sample savmgs of '

-adecrease in Injection Volume forlower TOC concentrations. For higher
"TOC, TC concentrations decreasmg Sparger Volume will allow the user to
- change the d1lut1on ratio. S '

OtherFactor(s) _ o :
TOC (200ppm-1000ppm, 1 000ppm—10000ppm), TC (200ppm-1000ppm

|~ 1000ppm-10000ppm), TC-IC (200ppm-1000ppm, 1000ppm-10000ppm)

 Dilutions will only be accurate if the amount of carbon in the dilution Water .
. isnegligible compared to the sample carbon content. Make sute to only .
- decrease the Sparger Volume in cases where it is needed to allow the

amount of carbon inthe UV Reactor tobe less than IOOpg

TOC (200ppm 1000ppm 1000ppm-1000ﬂppm), TC (200ppm-1 OOOppm,

1000ppm-10000ppm), Ic (200ppm-1000ppm 1000ppm wﬂoeppm), TC c

(200ppm-1000ppm, 1000ppm-1 0000ppm) .
Dﬂutmn Volume is the’ amount of DI water used to dxlute the sample

1 NCTE: Al -other méthods‘ do zibz-"use”nifut'ion Volume as a variable.

' _ |ncreasmg or Decreasmg i}nlutlon Volume _

-Changmg the Dilution Volume changes the dﬂution ratio. Make sure that
_ you do not increase the Dilution so much that the carbon content of the S
Tinsing water becomes significant in analysis. Make sure not to decrease the e

~ Dilution Volume to'the pomt that you exceed 100 pg carbon gomg to the
NDIR ' ' -

Dilution Factor=  Sparger Volume -
~ " Dilution Volume + Sparger Volume

. ‘Phoenix 8000 User Manual
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-The amount of DI water added to the reactor or sparger to prov1de a .
- rmmmum level of reaction flmd for the analyses :

' 'T oC (20ppm-200ppm, 200ppm—1000ppm, 1000ppm-‘!0000ppm), TC
{20ppm-200ppm, 200ppm-1BDDppm, 1000ppm-10000ppm), IC (20ppm-

200ppm,*200ppm-1000ppm, 1000ppm-10000ppm), TC-IC (20ppm- .
200ppm, 200ppm 1000ppm, }Oonppm 10000ppm) .

In cases where the Injection Volume is less than 4ml, it may become

- necessary to add relatwely carbon-free rinsing water to provide enough
total volume in the relevant analyms chamber for an accurate carbon
~ content reading. In the default methods that have a 0.5 ml sample injection’
~ volume, Tekmar-Dohrmann recommends the addition of 5 ml of rinsing
~ water to allow the sample to reach the UV coils in the UV Reactor for’

TOC, TC analys1s orto reach the fritted sparger inthe IC Sparger for IC

g .analy51s o

. TC Ic Blank Ranges 182

The amount of rinsin g water needed to mlrmc the sarnple injection for

these methods

NOTE At these low concentratzon ranges, it |s rmportant to

analyze the system under conditions as close to the real
~~analysis as possible. For this reason, use rinsing water to
. take the place of the sample in these analyses.
- ‘Experienced users will recognize that this adds a source _
- of carbon to the analysis that is not present in the actual
~sample run. To eliminate this factor from the system
“blank result the method recycles the ultra-clean water
generated from the first replicate of the blank analysis for
following replicates adding only new reagents. This is
one reason why Tekmar-Dohrmann recommends a minimum
of 5 (maximum of 10) replicates for this analysis since the .
~software will only. record the results of the last 3
replicates, :

~ NOTE: All other modes'dbznot_ use Wat”er_ Volume.

Changmg Water Voiume i .
Change Water Volurie to mamtam at least a total of 5 ml of sample plus

: reagent ph}s nnsmg water in’ the relevant analysis chamber

.- 835
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I " Reagent Volume (n&_l) |

Acid Volu'me.(mi.) v

: TOC TC, TC IC

6-35

The amount of sodmm persulfate used in the uv Reactor dunng a.nalys1s

- The default semng is'1 mi

-'_N.'OT-E:' Not used in Ic 'A'nalysis._

Changzng Reagent Volume

| : -Changmg Reagent Volume changes the potency of the persulfate in -

breaking down carbon into CO,. If you change the volume of persulfate,

* make sure to also change the amount of persulfate in the relevant TC

blankmg method and rerun your blanks. Otherwise, the carbon content of o
the reagent will be mcorrcctly accounted for :

TOC IC TC-IC

"The ariount of acid used in the Ic Chamber to break down Inorgamc

Carbon The default settmg is 0. S ml '

NOTE Not used in TC Anaiysm

Changmg Ac:dVqume

~TOC _ | .
'DO N OT 51gn1ﬁcantly increase the amount of amd in this mode Domg 50"

can dliute your sample causmg arnﬁcmliy lower results i

“Ic, TCC

' Changmg Acid Volume chan ges the potency of the acidin breakmg down
carbon into CO,. If you change the volume of acid, make sure toalso -

change the amount of acid in the relevant IC blankmg method and rerun
your blanks. Otherwnse the carbon content of the acid will be incorrectly -

L accounted for.
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UV Reactor Pre Sparge
Tlme (sec) :

~IC Pre-Sparge Time (sec)

: Phoenix 8000 User Man:ual_'
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The delay‘_tirﬁe after the reagent is delivered to the_UV'feactor. S

- 70C,TC,TCIC

Sometimes the UV Lamp is'so powerful in breakmg down carbon into Co,

_that the NDIR will sée a significant reaction before the persulfate even

enters the UV Reactor if the carrier gas remains on. The result can be a
“double peak™. Though the area of this peak is rigorously correct; it is

~ preferable to send all of the CO2 generated to the NDIR at the same time

with a single peak result. To accomplish this, the mstrument stops. carrier
gas flow briefly after the begmmn g baselme is measured

' .N'OTE:' Net'.use.d' ‘in ic Analysis."

' Changmg uv Reactor Pre-Sparge sze

DO NOT si gmﬁcantly lengthen the UV Reactor Pre«»Sparge Tlme Long

periods of stopped flow can cause the NDIR baseline to fluctuate. If the
particular type of sample being run does not need the default 10 seconds

wait time, Tekmar-Dohrmann recommends that you decrease thls value

E NOTE TOC (2ppb 100ppb 0. 1ppm- 20ppm) ‘has a UV Pre- Sparge

of 0 seconds. In these two ranges, emptying the IC
Sparger after the introduction of persulfate, but before _
~starting the carrier gas, compensates for the UV-Reactor
pre sparge tzme : -

“The .d_elay time after the reagén"; is d_eﬁ’ve_r’ed to the UV:feaetor. 4

e, TC!C '

Sometimes there is a 51gmﬁcant quannty of CO dxssolved in sohmon that

would be liberated before the acid even enters the IC Sparger if the carrier _
~ gasremains on, The result can be a “double peak”. Though the area of this
~ peak is rigorously correct, it is preferable to send all of the CO ,generated
~ to the NDIR at the same time with a single peak result. To accomphsh

this, the instrument stops carrier gas ﬂow bneﬂy after the begmmng

: basehne is measured

NOTE Not used in TOC, 'fc ana!ysws

: Changmg ic Pre-Sparge Tlme _
DO NOT significantly len gthen the IC Sparger Pre~Sparge Tlme Long

periods of stopped flow can cause the NDIR baseline to fluctuate. If the

- particular type of sample being run does not need the default 10 seconds

wait time, Tekmar-Dohrmann recommends you decrease this value.

a7



- 'Mixing.'!"ime (sec)

= Threshold(mV)_ :

6 Preparing and Analyzing Samples.

TOC

Mlxmg time represents the spargmg time needed to remove all the :

: Inorgamc Carbon from the sample in the IC Sparger

TC (200ppm-1000ppm, 1000ppm 10000ppm), IC (200ppm-1000ppm, :
- 1000ppm-10000ppm)

- Represents the time needed to mix the sample with the dllutmn waterin =

these modes. Not needed in TOC analysis since sample is ah*eady mixing
with dllutmn water durm g IC removal : :

_ NOIT.E:'th__ used 'in_'othe'_r_ anatyses_. '

. Cha'ngin'g.Mi).(ing"‘!"ime i
Toc

. The time requuement for IC removal 1s dependent on IC present in
~ samples being run. The default setting is 120 seconds. The usercan

ehan ge this value as deemed appropnate

The measure of how close the NDIR szgna! has to be to the begmmng

|~ baseline toend the analysw

- Exmnple ~Ifthe begmmng basehne is 2 mv and the threshold is 1 mv,

~ then'the ana1y51s will end when the ND]R 51gnal goes .
: beiowSmV e

‘This va}ue is also used in the- software to determme 1f sample is present in
- therelevant analysm chamber. A “Sample Not Detected” 'message willbe

di splayed if the peak height of the reaction does not exceed tw1ce the

' .threshoid value W1th1n two minutes.

o SettmgtheThreshold

; Tekmar-Dohnnann recommends settmg the thresho]d to roughly 1% of the
- user average peak height result. Hi gher threshold settmgs will cut analysis
- times. However, Tekmar-Dohrmann does niot recommend settmg the -

threshold at more than 5% of peak hei ght. For the most accurate results,

“make sure the threshold settmg is the. same for your cahbratlon and your
_ sample runs.. - -
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6.19 Results

Single Analysis
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The Smgle Analyszs scréen dmplays the results for Automatic Synnge
Mode. This screen can be v1ewed from Multlple Analysis Screen for
Autosamp]er Mode

File View

[oowr_]

Figure 6-23 Single Analysis Report Screen -

'WARNING*

DO NOT try to view autosampler runs in th:s screen;
Software will try to force the data from several vials into a
one-vial-format. Please use the Mulhple Analys;s Screen to
v:ew autosampler results.

"Sample D

'Identzﬁcatxon of the sample

WARNING!
User must.enter’ |deniff|catwn here Otherwise, all columns
~will shift to the left in the Muftnple and Slng!e Ana!ysus
Results screens._ e

- F;ie Name

File name the analysxs is stored under ‘This i 15 roughly based on the tzme

of analysm

. Eate and Tlme

Full date and tlme the analy51s was performed

6-39
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Operator :

Operator Who performed the analysm,. e

‘Mode

Displays Analyszs Mode

B Method

Method D of the analyszs

__Cal. Curve :

Calibration curve used in the analysis.

- Sample Type o
‘Type of sample being anaiy?ed. o

 Rep# _ |

" The specific replicate of sample run. -

ppm C

Part per million carbon concentration of the sample.

HgC

~ Micrograms _of carbon in thé séxh‘p_le.: o

: Haw Data -

Area Counts of sample analyms

e Begmmng Baselme _ : _
_]3 asehne readmg, in mﬂhvolts at the begmmng of the sample analysxs '

_ "En’ding Baseline

_ .Basehne readmg, in mxlhvolts at the end of the sample analys1s =

_':NOTE The difference between the begmmng and endmg baselme

reading should approximately be the threshold value, in -

~millivolts, set for the method run. If the baseline does not
come back within this value, then !he system reached its
endpoint tlmeout L
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Integratmn Time

8 Tune m seconds for the actual sample analysrs

_NOTE Endpoint Tlmeout - If the analys:s does not return to the

- beginning baseline within the threshold value after the
Max. Integration Time then the instrument will report an _
Endpoint Timeout Message. In most cases, the result of the
analysis is still accurate. In these cases, the user should - -
view the data and the sample curve generated to demde on
the valldlty of the result. : :

‘Mean | | | |
S Drsplays the average of the rephcates where relevant, analyzed in parts

~ per million carbon for samples and Cahbratmn Verifications and in Area '
' Counts for System Blanks and Standards :

Std. Dev _

- Drsplays the standard deviation of the rephcates where relevant
~analyzed in parts per million carbon for samples and Calibration
~ Verifications and in Area Counts for System Blanks and Standards.

| RsD | |
- Displays the relatwe standard devrauon, in percent, for the analysm
: __Defined as: RSD = Std. Dev / Mean * 100 Ll

1Vaewmg An AnalySIs Curve

To view the actual strip chart- recordmg ofa specrﬁc analysrs dquble—

click on the relevant row of that analys:s The Stnp Chart will
automaucally seale the X and Y axis. -

' Printing on the Single Analyéis‘sereén | _
_To send the data from the Smgle Ana1y51s Screen toa prmter choose the -
: pnnt optlon in the File pull down menu..

641




Multiple Analysis -

642

6 Preparing and Analyzing Samples

Choose this screen to view autosampler analysis runs or to prepare
reports of different runs in Automatlc Synnge or Autosampler Mode.

Figure 6-24 Multiple Analysis Screen

' Sample ID

Identification of the sample. |

Result
‘Displays the average of the rephcates analyzed in parts per nulhon :
‘carbon for samples and Calibration Verifications and in Area Counts for

System Blanks and Standards

 Std. Dev.

Dlsplays the standard dewatzon of the rephcates where relevant, -
analyzed in parts per million carbon for samples and Calibration

. Venficatxons and in Area Counts for System Blanks and Standards

RSD

stplays the relative standard devxatlon in percent for the analysn;

" Defined as: RSD Std. Dev. /Mean *100

Mbde

Displays Analysis Mode

Method ID

 Method ID of the analysis.
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Reaching the Single
_A_nalysis’ Screen '

-Prmt:ng from the Mu!tlple '

Analysis Screen

 Phoenix 8000 User Manual
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Sample Type

i Type of sample anaiyzed

- NOTE To get the fo Icwmg columns use the scroll bar. at the -

~bottom of ihe screen Z

_Vlal #

: ;Dzsplays the position on the autosamp1er the sample v1a1 was located

: :_ Date and Time -

' Full date and time the analysis was performed

Message :
Dlsplays any messages such as “Endpomt T1meout” “Out of Range and

© *No Sample Detected” 1f relevant.

© Sometimes the user w1ii :need to view the Smgle Analy51s data for a
- particular vial. Double-click on the spec1ﬁc v1a1’s row to pull up a Smgle _

Analysxs Screen of that sample

“The user has two prmtmg epuons in the Flle pull down menu for the 8
1 Muluple Analys1s Screen : : : '

Print Summary Repcrt

To prmt only the mformatlen on the Multlple Anaiysm Report seieet tlus R
option. _ _

5 Prlnt Detalked Reperi :

To pnnt the set of Smg]e Ana]ysm reperts for the samples hsted select
: thlS 0pt10n
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Calibration .

There isa two—part Cahbratlon Results Screen that dlsplays the data from _ .
- the standards analyzed and the graph of the current cahbrauon curve :

Calihratinn -_Cu"rv'e: TEST1

| Flle Edit -

-Graphs - Options -

r-s0r=""0,95998

T

_Figure 6-25 Calibration Cuirve Screen -

| Callhratlon Curve Screen

DlspIays ina graph the re]atlonship between rmcrograms of carbon on

the X axis and NDIR response in Area Counts on the Y axis. The -

calibration curve is the best linear fit of the standard data point selected.

The 1 factor for the curve is displayed toward the top center of the graph.

'I‘ekmarDohnnann recommends at? value of 0 999 or greater dependmg -

~on ana1y51s reqmrements

Prmtmg Cahbratxon Curve Screen

To prmt this graph, choose the prmtmg optwn frorn the File pull down :
menu,

: Cahbratlon Setup Screen

Standard results can be revmwed and used to denve cahbratwn curves for
the instrument. :

Cahbratlon Curve lD

o Identlﬁcanon for the cahbranon curve generated
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Created

'Full date and time cahbratlon curve was generated

NOTE This is NOT when the standafds for the calibration curve

"~ were run, only when the standard-data was used to make -
~ the calibration curve. The dates for standard runs are

shown for each standard separater in the column furthest =~

' nght on thls screen :

| -Calib"ration Factor (m)

.'The response factor of mlcrograms of carbon versus Area Counts cf

NDIR output

Y al'ntercept (b) P

- The y value when *zero” measured carbon is analyzed. Represents -

constant sources of carbon in a_ll feacti_ons such as standard _p'reparatidn’
water and reagents. See the description of calibration for more details.

- Use _
" Place where the user can choose Whether or not to mclude a pamcular '
: standard in-a calibration curve

| : Standard D

.' Identification of the standard

Y Raw Data S e |
|~ Area Counts generated from the NDIR for the standard.

X, Expected mg Carbon

~ Expected amount of carbon expected in the s_tandar&. -

'_ Measured g Carben

- For a given cahbranon curve the amount of carbon measured for the -
: standard : L

5 Message g

Dlsp!ays any messages such as “Endpomt Tlmeout” “Out of Range” and
“No Sample Detected” if relevant:
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Date and Tlme

Full date and time the standard was analyzed

Hecalc button

Chckm g this button recalculates the cahbratlon curve for the standards

_ currently selected

Defaults button

| ‘Clicking this button resets the Response Factor (m) and the Y Intercept B

to their default values '

1 Print bution b ' : : .
Cl1ckmg this button pnnts the Cahbratzon Setup Screen ONLY

'.OK button

' Ciickihg this butt_on écc'e'pts_ the current calibration as correct. -

_ Cancei button

- Clicking this button ex1ts the screen wathout savmg the current o
_cahbratlon curve. :
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In this screen the user can view system blank data for the instrument.

Figure 6-26 System Blank He_vieW Screen

Data collection for blanks

: 'The data from the }ast three blank analyses in any range will be d1sp1ayed
-on this screen. The average of this data is used i in the relevant sample

ana}yses Th:s average is also d;splayed on thxs screen.

' Defaults

Chckmg thas button clears the ]ughhghted row on the system blanks

: table

Print
Chckmg thlS button pnnts the System Bianks Rev1ew Screen

oK _ | | o
Clicking this button accepts the data di_s‘pl'ayecj_ilon the screen.

~Cancel
- Clicking this button does not save the data displayed on the screen
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- Files Us:ng _
Mtcrosoft Excel

'TOC Talk creates pm files of your runs. These files are desngned to work
- hand in hand with Mlcrosoft Excel 5 x and higher. To open a.pm file:

1. Start the Excel program, :
; .From the File menu, select Open. _

. In Flles of type, select [* prn‘ * txt; *.csv]

2

3

4, H1ghhght the .prn ﬁie you w1sh to open.
5

; Chck Open.

01140923pin . EEYTY

01140953 7 CUUPRNFIe T
01341004 pm - - . SOUPRANFIS U ANART L
01141048 pm - - 7 SRR COPRNFie L AN4ST
0114105apm o KB PRNFS 1714437

: PRN Fils AN
D1141448.0m . ' R PRN Fils: -7 2 1714/97 .,
01150850.pt7 : : i PRN Fie 1715097,
vitB0s42n - ' UV PRN e L AMB/97
01151025.0m TUER SPRNFilg -7 115097

Figuire 6-27 Open Excel .pr File

6. The Text Imp.o.rt Window will a{ppear_:

7 Imprt d tp 1 f )

WWindows JANS!)

'Figure_ 6-28 Excel Text Impo’ﬁ W_izard_-:St_ep'.‘I of3
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7 Select the Delnmted radio button m Ongmal Data Type. _
8 Make sure that Wmdows (ANSI) is selected as the File: Orlgm.
9 Chck Next. The next step will appear

ext lmport Wiz rd Ste 2 of

017141997

' 'Figur_e' £-29 "Excet'Te)'d Imﬁort Wizard -__Stép 20f3

-10 In Delmuters only the Comma optlon should be checked '

11. Chck Next. The next step wﬂl appear.

L
01141997

Figure 6-30° Excel Text Import Wizard - Step 3 of 3
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650

12 Seiect the General radno button in Column Data Format

13 Click Finish.

‘14. Your Excel .prm ‘file will now appear. You may resize the ﬂelds to fit
your 1nd1v1dua1 spec1ﬁcat10ns

JHT487 1138

Mike

TC-JC RaTESTY

1714757 11:41

Mike

IC-ICRaTESTY

TIAAGT 1143

Mike

TC-IC RaTESTL:

CANAKT 1148

Mike

T Re TEST]

114797 11:51

ke

L JCAICRaTESTY .

11847 1155

Mike -

TC - 1C Ra TESTY

TNBAT 1157
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Figure 6-31 Opened Excel .pm File
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. 2 Da;ly Mamtenance

' i Checks

I

I

'  7.3_ week.l'y" -
’ ‘Maintenance

. g Che’cks‘

l' 7.4 Monthly
: ‘Maintenance
. Checks

1

1
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Méi_m.enahce_and Troubleshooting 7

~This chapter descnbes Phoenlx BOOO mamtenance and troubleshootmg
- procedures -

The folIowxng components should be checked on a da.ﬂy basu:,
e Camer gas 500+ ps1 from tank fo run scheduled load*

. Ample persulfate supply for Ioad* '

. Ample acid supply fcr load* _

. Replaced and ample. DI water supply for Toad*

S Check chlorme to ensure ample hfe for load*

. Carner gas ﬂow rate (200 cc/min + 10%)

. Gas/quuld Separator water ]evel ﬁlled to waste outlet
e Empty Mist Trap _
e Ma.ke sure 8-port valve thumbscrews are hand-tightened

*Load = estamated amount of daﬁy analys1s

_The"-following compornents 'sho_ul_d be_'ma_.intenanced.on a weekly 'b_asis:'

. Daﬂy checks plus: £

Lo Clean UV Reactor and’ IC Sparger w1th soap and water if needed

. Change reaoents if needed

; T he followmo components should be malntenanced on a monthly baszs

. Dauly and- weekiy checks, plus: -

. Change Chlorine Scrubber (p/n 14~70l4~()24)

. Inspect Permeation Dryer for damaae water accumulatmn (p/n 090-
825) '

_ NOTE The Consumables Klt mciudes most rtems needed ior :

preventatwe maantenance



' 7 Maintenance and Troubleshooting

"D,W,M__ ACTION _  DATE DATE DATE DATE DATE _ DATE DATE DATE -DATE. DATE
_ Carrier Gas, 500+ psi” - f - 1o T R e rr ERI _ —
Daily | from tank to run
-‘scheduled load

Ample persuffate' :
supply for load ..

‘Ampleacid
supply for load -

Replaced and -
ample DI Water - -
supply for foad

Check chlorine -
‘scrubber to ensure
ample life for load

Carrier _Gas
Flow R_ate
- {200cc/min +10%) -

.Gas/Liquid Separator
water level _f'ilied to-
waste outlet: :

: Empty Mist Trap .

Make sure 8-port- - -
- valve thumbscrews
are hand-tightened

_ Clean UV Reactor
Weekly | andiC Sparger
with soap'and -

waler as reeded

Change Reagents, -
if needed

Changs
Chlorine

Monthiy
1~ Scrubber

- Inspect Permeation
| Dryer fordamage, .~ -
water accumulation * -

: 'Eingrg 71 Preventatve _Mainténancé Check List

o
SRy

- Phoenix 8000 User Manual



75 ExteriorLeak

Checkingofthe
Phoenix8000

Phoenix 8000 User Manual

: Mainte‘%i_ance and'Tmuble'shOOting'? '

A leak check from the outsxdc of Phoemx 8000 is performed by measuring the

flow throu gh three parts-of the unltm—the 1c sparger the uv rcactor and the

_moisture control system

' _Leak Checkmg the IC Sparger

1. Verify that the gas supply to the IC sparger is on. Frcm Setup, choose
- Diagnostics and Valves. Make certain that Gas to ic Sparger is turned
“on and Gas to UV Reactor is turncd off

' -;-'Figb:re 72 Diagnostic Scr'een :

- 2. Locate the 1C sparger. Chcck all mbbcr sealsto vcnfy thcy are mtact and -
‘securely in place. Remove the Teﬂon tubc with a red line entering the top -
and measure the flow throu 1gh this tube with a hand~held ﬂowmeter. If you
. ‘obtain a reading of +10%, connnne to step 3.

If youobtaina rcadmg of less than 180 cc/min, see section 7. 6 “Intenor
Leak Checking of the Phoenix 8000 " It is likely that the IC sparger flow
restrictor, IC gas valve, or main valve is leakmg Additionally, if the flow .
rate is off by more than 25% you may need to perform a leak check

3. In'the Dxagnostlcs screen, set the IC Gas to NDIR and set the UV Gas to

vent.

4. Locate the gas/liquid 'scpara'tbr. Check all _rﬁbber seals to Vcrify’ thcy are

- intact and securely in place. Remove the green inlet tube at the top of the
- unit and measure the flow with a hand-held flowmeter. Agam, you ‘should
. _obtam the same reading as in step 2.

If you obtain @ reading of less than 98% of step 2 remove the glass fnt in
the IC sparger. Soak the frit in basu: solunon of 1M NaOH and reinsert in
sparger. S _
RemeaSure the flow entering thc gas/liquid separator. If cleaning the IC
sparger frit did not correct the problem, see sectlon 7 6, “Intenor Leak
‘Checking of the' Phoenix 8000.”

If you obtain a reading within 98% of step 2 entering the gas/hqmd
5 separator contmue to “Leal( Chccklng the UV Reactor.”




\t.
A

7 Maintenance and Troub!eshootirig- -

Leak Checkmg the UV Reactor

1.

Venfy that the gas supply to the UV reactor is on. From Setup, choose
Diagnostics and Valves. Make certain that Gas to UV Reactor is turned
onand Gas toIC Reactor is tumed off.

Locate the UV reactor Check alI rubber seals to verify they are intact - :
and securely in place. Remove the blue tube entering the top and measure

* theflow through this tube with a hand- held ﬂowmeter iIf you obtam a
: 'readzng of 200 cc/min; continte to step 3

_ If you obtain a readxng of 180-200 cclrnm adjust your teank pressure to .

achieve 200 ce/min. If you do not achieve 200 cc/min, see section 7.6,

_ S “Interior Leak Checking of the Phoenix 8000.” It is likely that the UV
- -reactor ﬂow restnctor gas valve or main valve is leaking. -

NOTE Do not set pressure regulator above 35 psi. If your flow

3.

rate deviates 5 cclm:n from the readmg obtained in step -

. '2,see section 7. 6, "intenor i.eak Checkmg of the Phoemx

.. 8000".

In the DlBgIlGSthS screen set the IC gas to vent and set the uv gas to "

~NDIR.

. Locate the gas/liquid separator' Check aH rubber seals to verify they are
- intact and securely in place. Remove the green inlet tube at the top of the

unit and measure the flow with a hand-held flowmeter. If you obtain a-

- readmg of 200 ce/mm contmue to “Leak Checkmg the Mmstnre Control
S 'System S . .

~ Ifyou obtain a readmg of less than 190 cc/mm see sectton 7 6, “Leak

:.Checkm g Inside Phoemx 8000 "

Leak Checkmg the Moxsture Ccmtrol System

1

Locate the mist trap Check all rubber seals to venfy they are intact and

“securely in place. Remove the top green tubé and measure the flow. Ifyou
obtain a reading of 200 cc/min; continue to step 2.0

o Ifyou obtam a readmg of less than 200 cc/min, check the DI water level

inthe gas/hquad separator. The water level should be even with the

- sidearm. Also check rubber. seal

Locate the chlorme scrubber Check all rubber seals to venfy they are |
intact. Remove the green tube entering the side of the scrubber with

copper granules and measure the ﬂow

" continued

 Phoenix '8000 User Manual



Maintenance and Troubleshooting 7 -

- If you obtain a reading of less than 200 cc/min, check the rubber seal on -
 the mist trap outlet'and the plig in the bottom of the mist trap. If you still -
‘obtain a reading of less than 200 cc/min; the problem may be aleak in the
- permeation tube connectlons See secnon 7.6, “Intenor Leak Checkm g of
the Phoenix 800. '

If you obtain a readzng of more than 200 cc/mm at the scmbber mlet the”
- problem s definitely a break inside t.he permeatlon tube, thch should be

replaced
' :7.6 Intenor Leak i | I k:ak checkmg outsxde the unit presents a flow problem that can not be
ChECka of the I resolved outside Phoenix 8000, ‘you must perform a leak check inside the unit.
Phoenix 8000 | Leak checking inside Phoenix 8000 consists of measuring flows through a

series of valves, tees, flow restrictors, and flowmeters located in the right bay
of the umt These components may be exposed by removmg the nght bay
cover.

NOTE: Theleft bay contalns electmnlc components and should not be removed
unless tnstructed by Tekmar-Dohrmann todo so ' -

To remove the nght bay cover, ﬁrst move reagents DI water and waste
«containers away from the umt Remcve the two screws on the top of the cover
and lift the panel off the umt :

Referto Fxgure 7-3 for the locanon of valves tees, flow restnctors, and
'flowmeters : -

.ICGés .: S 'UVG'as. - -'MaiaVaIve

_ NDIR Flowmeter -
(p/n 14-7195-000)

UVANDIR.

Figure 73 Inside View of Right Bay

Phoenix 8000 User Marual e iy
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o Whe'n a le‘ak is deteCt'ed outside the unit before the IC sparger: :

Locate the: IC ﬂowmeter if installed. If you do not have the IC flowmeter,
locate the IC flow restrictor. Remove the inlet tube from the flowmeter (or -

“outlet tube from flow restrictor) and measure the flow. If you obtaina readmg '

of 200 cc/min before the flowmeter (or from a flow restrictor), but you are not’

. -receiving 200 cc/min before the IC sparger outside the unit, check the

connections at the flowmster. Replace if necassary

_' If > you do not obtam a readmg of 200 cc/mm at the flowmeter (or flow
restrictor outlet) inlet, turn the IC valve off. This is done thron gh the softwa:e ;

under the Dzagnostlcs screen. Remeasure the ﬂowmeter (or flow restrictor) -
inlet. If you do riot obtain a ‘reading of zero, there is a problem with the IC
valve. Tighten the fittings on the valve and remeasure. If you still do not

_ obtam areading of zero, replace the IC valve

.' When a Ieak is detected outsmethe umt after the iC sparger and before the gasl _

liquid separator:

_ | Locate the IC valve and remove the line attched to the common openmg
~Measure the flow. If you do not obtam areading of 200 cc/mln check the

seal and fritin the IC sparger.-

If you obtain & rcadmg of 200 cofmin at the common, remove the blue line to-
the tee and measure. If you obtain a reading of 200 cc/min, the problemisin. -
the tee: Tighten all tee con_necnons and remeasure If this does not alleviate the

i problem replace the tee.

. If you do not obtaln areading of 200 cclrmn before the tee cennectlon the
: 'problem is'in the IC valve, Locate the IC valve and tighten the fittings. -
‘| 'Remeasure the line before the tee connection. If you stxll do not obtam a
- reading of 200 cc/mm replace the IC valve '

- NOTE: Flow rates for IC must be within 2% of the initial reading.

| Whenaleakis detected 'ou'tside the unit before the UV reactor:
‘Locate the UV flowmeter, if mstalled If you do not have the UV ﬂowmeter .
- locate the UV flow restrictor. Remove the mlet tube from the flowmeter (or

‘the outlet from the flow restrictor) and measure. If you obtain a reading of
+-200 cc/min before the flowmeter (or flow restrictor outlet), but- you arenot -

receiving 200 cc/min before the UV reactor outmde the umt check

o connectlons and replace ﬂowmeter if necessary.

= If you do not obtain'a readmg of 200 cc/min at the ﬂowzneter (or flow

restrictor outlet) inlet, turn the UV valve off. This is done through the -

- ‘software under the Dxagnostlcs screen. Remeasure the flowmeter (or flow :
- restrictor) inlet. If you donot obtain a readmg of zero, there is a problem with

the UV valve. Tighten the fittings on the valve and remeasure If you stifl do
not obtam a readmg of zero, replace the UV va}ve

Phaenix 6000 User Manual



Mai’nténaneé ahd.Troubleshooﬁng 7

_' When aleakis detected outs:de the umt aﬂer the UV reactor and before the gas/ |
liquid separator. : _ _

- Locate the UVINDIR valve and remove the common. Measure the ﬂow If
~you do not obtain a reading of 200 cc/mm the problem is thh the sea] or frit:
~dn the UV reactor.

~Ifyou obtaina readmg of 200 cc/mm at the common, remove the blue hne to
~thetee and measure. If you ‘obtain a reading of 200 c¢/miin, the problem is in
~“thetee. Tighten all tee connections and remeasure. If tlus does not allev1ate
the problem replace the tee.

If you do not obtain a reading of 200 ce/mm before the tee connectmn the
problemis in the UV valve. Locate the UV valve and tighten the fittings. -
Remeasure the line before the tee connection. If you stﬁl donot obtaina

: readm g of 200 cc/mm, replace the uv valve :

'ang alv Heactor Gas Leak

- If the carrier gas leak is traced to the uv Reactor, then follow these steps re-
_ checkmg the flow after each step:. ' :

1. Make sure Teflon Plug is makmg a good seal with the glass reactor
body. - Tighten if necessary : :

2. Make sure septa are in place at the sparger tube and- sampie inlets. -

3. Make sure- sample gas out]et fittmg 15 properiy secured in UV Reactor'
assembly . :

4, - Make sure screws (2) used to attach metal cap'to Teﬂon plug are
'provzdmg a good seal for UV. Lanip. and Sparger tubes. Tighten screws as -

. necessary makmg sure one screw is not overtightened in relationship to -

- the other. It is important that the metal has a umform press ﬁt w1th the =
' Teflon plug. : : - o

* Whena Iéak i's'detecte'd out‘side the unit befdre the chlofine‘scrﬂbber- |

- Locate the permeatlon tube. Rémove the green miet tube and measure the -
flow with a hand-held ﬂowmeter If you obtain a readmg of 200 cc/min, the
problem s in the permeation tube. Txghten all fittings on the permeatxon tube

- and remeasure. If you still do not obtain a readmg of 200 cc/min, replace the
permeatlon tube (p/n 090-825) -

“If you obtain a readmg of less than 200 cc/mm at the permeatlon tube inlet,
‘the problem is in the mist trap. Check all rubber seals for cracks and make
sure they are replaced secu:ely in the mist trap S

".PhoenixﬂoobUsefManual SRR ' S . _"7-7




' 7 Maintenance and Troubleshooting _'

| & _m B

o
-

When yoususpecta Ieak inthe NDiR detector' -

Locate the NDIR access panel in the rear of the unit. Remove the four screws. |

Using Figure 7-3 as a reference, locate the sample gas inlet. Measure this line
with a hand-held flowmeter. You should obtam a readmg of 200 cc/min. If -

“not, replace the ch]orme scrubber

If you obtam areading of 200 cc/mm at the NDIR mlet locate the NDIR
flowmeter and measure the inlet. If you do not obtain a readmg of 200 ¢c/min

- ‘at the NDIR flowmeter m}et the NDIR should be serviced. If you obtain a
‘reading of 200 cc/min at the NDIR flowmeter inlet, locate the loose tube -

~ exiting the NDIR flowmeter and measure, If you do not obtam areading of .

200 cc/min here, replace the NDIR flowmeter. If you receive a reading of 200" -

- cc/mm here you have successfuliy completed the leak checkmg process. .

-1, Sample Gas Inlet
*2.-Sample Gas Oullet .
3. Purge Gas Inlet
4. . Terminal Block for Extemal
Wmng :

[}

: ngré 74 __ND!IR' Reaf Panel

Phoenix 8000 User Manual




7.7 TroubleshOotihg ; -
~ the Phoenix 8000

_ : Phoenix 8000 User Manual

o -_Maénténance and Troubleshooting 7

When the Phoemx 8000 unexpectedly stops in the mlddle m‘ an analyszs

| User must: reboot the system empty the IC Sparger, UV Reactor; and
Syrmgc af necess_ary) and home the STS 8000 Atztos_ampler

: When the autosampler loses commumcat;on with the Phoemx 8000

' User will not receive an error message if such a: failure occurs. Ifa

commumcanon fallure is suspected (i.e:, running event display on run screen -

stops at an autosampler comniand), check all STS 8000 Autosampler power
and RS-232 connecnons : - :
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7 Main’teh‘ance and Troubleshooting

. 7 8 Ca]lmg : S i If you nieed assistance solvmg aproblem follow these steps

TEkmar'DOhrmann e erte down the model name, model nurnber, and senal number of the

Servnce o 1 'mstrument

2. Note the type of probiern youare havmg write down the conditions under :
“which the problem occurred, and the dlsplay, actlvxty, or result that
: mdlcated the emstence ofa problem

3. Place the manual near- the telephone T he service representauve may ask
' youto look ata dlagram

4, _Ca]l Tekmar—Dohrmann Servxce atone e of the followmg numbers |

. +(800) 874-2004 toll-free in the US and Canada
.  =(513) 247-7000 outsidc the US and Canada

719 Retuming the Do not return the Phoenix SOGO unless a Tekmar—Dohrmann representatwe
Pho ehix 8000 | authorizes you to do so. A service representative may be able to helpyou
S T i solve the problem over the telephone. Also, if the instriment must be returned,
- the representative can tell you how to prevent damage during shipmerit. The
“representativemust give you areturn authorization numb er, Wnte this
number on the return Iabel :

70 e . Phoenix8000 User Manual -




 GLASSWAREand =

ASSEMBLIES in

~ CHEMISTRY AREA

TUBING, FITTING, SEPTA.
‘and MISCELLANEOUS in

CHEMISTRY AREA

: Phoé_ar_zix 8000 User Manual

7.10 Spare Parts List

SYRINGE, VALVEand |
| ASSEMBLES

PART# =

' 14-7011-052_
14-7012-050 -

147127052
| 14-7040-050 -

14-7201-009 -

14-7015-024 -
- 14-7017-024
14-7020-024
14:7021-024
~ 14-7183-000

' 885.379

14-7022-080

| 147033-043
14-7034-043
©14-7029-024
050-114

885-143

- 14-7014- 024' :
888448 .
511-738
'511-876
511-895

14-7113-002
©14-7114-002

©152-106 -
14-7108-002
©14-7109-002
0 14-7110-002
14-7111-002
14-7112-002
. 154-424

517-799 (ea)

517815

517-813

070-651 (ea) -

-~ Maintenance and Troubleshooting 7

PART DESCR!PTION

Synnger drive assembly w1th 8 port valve and syrmger
Syringe, 8 port valve :

SYRINGE, 25ML W/PLUNGER

SYRINGE DRIVE for Phoenix 8000

Washer 8 port valve each

Reaction vessel, IC, for Phoemx 8000

- Fritted sparge tubes, IC or UV, for Phoenix 8000
~Reaction vessel, UV, for Phoenix 8000 ST

- 'TEE cap, UV reaction vessel, for Phoenix 8000
“UV-Lamp w/ Pins, Amp Connector and O- ngs for
‘Phoenix-8000 -+ ;

Cap, sparger TEF :

Metal cap, UV reaction vessel, for Phoemx 8000

O-Ring, sparge, in UV reaction vessal for Phoenix 8000
O-Ring, silicone;, uv Larnp, inUv reactlon vessel for
Phoenix 8000 S

‘Gas/Liquid Separafor for Phoemx 8000 g

Plug Con 6 CKT Amp 1480704-0°
Mist Trap for Phoenix and DC-180

- Scrubber assembly, chlonde for Phoemx 8000

Tube, scrubber U shape
Pyrex wool 1 .gram-1g°

* Tin, Granular, 20 mesh~'1.5 oz.
'_Copper granular 20 mesh - 1.5 oz '

'Tube TFE 1/ 16" ‘Red Stnpe (pnce per mch)

Tube, TFE 1/16" Blue stripe (price per inch)
Tube, TFE, 1/8" No stripe (price per inch)’

~ Tube, TFE, 1/8" Red Stripe (price per inch)

Tube, TFE, 1/8" Black stripe (price per 1_nch)

.Tube, TFE, 178" Green stripe price per inch)

Tube, TFE, 1/8" Yellow stripe (price per mch)
Tube, TFE, 1/8" Blue stripe (price per inch) °

‘Tubing, Tygon | 1/ 70D (523-359) (price per mch)
“Septa connector, silicone, for 1/16” tubing red/white, ea

{formerly p/n 517-798, 10 per pack) -

-+ Septa-connector, 1/32” hole, gray, ea (formerly p/n 517-_
807,10 per pack)

Septa- connector for 1/8” tubmg, red ea (formerly p/n

©517-814, 10 per pack)

Septa solid, smcone ‘red/white,ea i _
e : - continued .
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7 Maintenance and Troubi_eshoo.ti'hg g

~ PLUMBING

- DETECTOR

3 ELECTRONICS

g '14n7o37-016__'
+14-7038-016
14-7035-016

'14-7036-016

14:7013-094

080-905

- 081-032
090-093
090-097 .
-090-099

14-7025-050

.:090-825
050-490

-14-4261-016

010905
©010-909
 010-962

S 073-022.

073-023
: 14 6860—000

114-7009-090
14-7008-000
14-7040-050

S| 14-4383.028°

| -~ 14-7007-000

: FITTING FLNGLESS NATURAL 1/8"

EXIST BUSHING 1/8 TEFZEL, SHORT -
FITTING, FLNGLESS, NATURAL 1/16"
BUSHING, 1/16" TEFZEL '
Drip tray for Phoenix: 8000

- . CONN10-32 (M) to 1/8 tube
080907
080974

TEE 1/8 UNION POLY

~ REDUCING UNION POLY 1/4T 1/8T
20 MICRON, 1/8 SWGLK BRS
* FLO-RSTCTR 20CC 1/8 UNION YEL

FLO-RSTCTR 100CC 1/8 UNION RED

| ~ FLO-RSTCIR 200 CC 1/8 UNION BLU
©14-7026-050 '

VALVE, AIR, 24VDC

o ’Valve 2-way air, 24 VDC for Phoemx 8000 -
- 14-7037-016
-14-7038-016

FITTING, FLNGLESS, NATURAL 1/8"

FITTING, FLNGLESS, NATURAL 1/8"

PERMEATION DRYER

o :DIGITAL FLOWMETER 0-1 L/M 1—5 FDC OUT
CROSS, 1/8" UNION, BRASS '

IR, FUTI 33;06 NON-LINEAR, 115V/60HZ

IR, FUJI 330 Non-Linear 220V/50HZ

Cell liner for Fug1 NDIR detector 125 mm |

Fuji Cell Window .. :
~O-Ring, Fuji Cell Wmdow :
. Chopper motor 1 hght source Fuji NDIR

Main CPU board for Phoemx 8000

UV Power Supply

. Syringe and Valve drive
Power Module

“Power Supply

Phoenix 8000 User Manual =



STS 8000 AUTOSAMPLER | 147252000

14-7255-000
14-7256-000

14-7257-000
14-7258-000

+14-7261-000
- 14-7263-000

14-7264-000
14-7265-000

14-7269-000

14-7273-000

© 14-7279-000
© 14-7280-000
 14-7281-000

- 14-7284-000

14-7287-000

- Phoenix 8000 User Manual

14-7253-000
14-7254-000.

| 14-7259-000
' 14-7280-000

14-7282-000

. 14-7266-000
- 147267000
14-7268-000 - -

147270000
147271000
*14-7272-000

14-7274-000
©14-7275-000
14-7276-000
14-7777-000
14-7278-000

14-7282-000
14-7283-000 -

147285000
14-7286-000

. Maintenance and Troub!eshb_o_tihg 1

“STS 8000 Rear Panel.

STS 8000 Bracket Bar Fﬂier Loop -

STS 8000 Side Cover, left
- STS 8000 Side Cover, right

STS 8000 Encoder Disk - 28 Tooth *

'STS 8000 X Encoder Board Assy

STS 8000 X Encoder and LED Cable Assy

STS 8000 X/Y Board Cable Assy
STS 8000 X Motor Assy

STS 8000 Main Board Assy
STS 8000 A/C Power Cable Assy
STS 8000 D/C Power Cable Assy

“STS 8000 Probe Guide Foot

STS 8000 .156 Hex Y Drive i

STS 8000 Y End Cap
STS 8000 Y&Z Board Assy -

STS 8000 Y &Z Motor Assy

'STS 8000 Black Tray

STS 8000 Z Drive 183mm
STS 8000 Z Drive 123mm

“STS 8000 Z Drive 56mm-

STS 8000 Tray Spacer Pkg. - .
STS 8000 Diverting Valve Assy =

'STS 8000 Valve & Connector Assy
. STS 8000 Liquid Level Detector Cable -

STS 8000 Tubing/Support Rod Assy
STS 8000 Support Bar Assy :
STS 8000 Rack Holder, 301D Series Back

~ STS 8000 Rack Holder; 0,7,8,9 Rack

STS 8000 Sh.lppmg Carton .
STS 8000 Insert, Shipping Carton
STS 8000 Dual 15/12V AC/DC Pwr Supply

~'STS 8000 Dual 5/15V AC/DC Pwr Supply

- STS 8000 Terminal Block Conn., 8-pin
STS 8000 ’I‘errmnal Clock Conn., 10-pin -
STS 8000 Fuse, 2 amp (250V) T-type

743






HOLOMIS I MO 109840
;. T [~
L R T ]
[ 1992 Ry
S w.....w@.a.;.a@; Cy
”mﬂhuhmhmmm MO T ZCku.zm 534 M0
. w0 ui/ 1w 00z
ANIA ; L
HOLYHY IS B s
ANDI/ SV FILINAO 14 UIIANOTS *
N WNOHGO. | oLt TVNDLED,
HILINMO TS s .
Ree diind !
IONIJAS
¥0i33130
d L
411 UION i R
dvHL
1S
| o !o. RS S | :
R T R v
B fre—-20d "1Y08| S TS B YOLOVIY AN H3IDYVS. O .
= Ul S sl e
. . R e Er L b : : : .fk .mr.:.ém‘.”
HIGENM0S - . — e SLNIOIH | . .
LNIO. dovminsy :
.mZEOJIU ny B R S3mene M ’ 3 1||..¥m<; :
| /T w0
| : :
M M.E.E)xo
ihn m v
: i
. LA
JonL - . w_@ :
NOWYINId " |- : A







Termsand

_ Phoenix 8000 User Manval ~

' Under’sta"ndin'g

Abbreviations - o

GEossary '

This secuon contams deﬁmuons for words and abbrevmtwns used
-inthis manual :

ACld e . chemical sub_stanceu_se_dto oxidize inorganic species

~Carbon . anaturally abundant nonmetallic element thatis in

many inorganic and in all organic compounds (C)

~ Carbon

“Dioxide ~ acolorless, odorless noncombustible gas (Co,) ;
boc - - dissolved organic 'car'bon' ' orgariic carbon remaining
~ - inasample after the sample has been ﬁltered

(usually th a 0. 4 micron ﬁtter 31ze)
Inorganic : Lo Sl
- Carbon ~ carbonate, bicarbonate and dissolved carbon
' dioxide; a matenal denved from nonliving, artlﬁmal
‘sources - Sl :
Method g’uidelines for analyses .
| Mode  typeof analy51s (TC TOC Ic, TC—IC)
' .NDI_R:. i -nondlsperswe mfrared derector a measunng _
- - instrument that prqv1_des an electrical signal thatis
proportional to the concentration of carbon dioxide -
“NPOC - noﬁpurgeabie brgénic carboﬁ "organ.ic carbon that
© 7 remains in a sample after the sample has been purged
- with gas; commonly referred to as TOC
Organic - : s
~Carbon ~~ a matenal that is demved from decaymg vegetatmn
B " bacterial growth, metabolic activities of hvmg
: orgamsms or chemlcal waste S
_Oxi_d'at'i'on' ~ areactionin which an elemient’s capablhty to umte :

‘with other substances is increased due to the
: element S loss of electrons (subatormc parucles)

- Parameter a spe_ciﬁcation or guideiine, such as time or

. ‘temperature’

© Persulfate (SZOBZ") and oxidation agent used to conyert -

~..inorganic carbon into carbon dioxide -



Glossary L - - - |
S poc . purgeable organzc carbon orgamc carbon that has s
g “been sparged or removed from a sample : %

| PUrge o to sparge to allow gasto ﬂcw through a samplf: to-
: . remove volatﬂe elements in the sample

_Fieaction__

" Time - timein Whlch the sample (w1thout the aid of
' mtrogen ﬂow) reacts with reagent
1 Reagent .- substance used in a chenucal reacnon to mteract and
Sl ' 'produce ' :
soC S suspended orgamc carbon also called parttculate
' organic carbon; the organic carbon in partlcles that
are too large to pass through a ﬁlter :

 Sparge seepu'rg'e i

“Standard  a sample that contains a known amount of carbon;
e - analyzed for calibration to mamtam precision and
'accuracy ' :

. TC o Crotal carbon all the ca:bon inthe sample 1nclud1ng |
[ L both'i morgamc ‘and orgamc carbon :
TIc ~ total inorganic carbon; also see in’orgc_m’ic carbon -

- TOC  total organic carbon; see also organic carbon

- ~Phoenix 8000 User Manual |



Symbols

' (iC) 22

(POC) 2:2
.prn files 6-48

g Carbon ©6-16

A.

' About 6 19

Acceptable Max. ppm C 6 18

“Acceptable Min. ppm C 6-18 .-~ .
" Accessory To Detector (Optional): 6-10
‘Acid Volume (ml) 6-36 <.

Actual flow 6-15°
air bubbles .5-1

‘Analog Display of Peaks 1 2

Analysis

Mode 6-31
~+Results’ 6-22 _
. -Setup 6-20, 6-27 .
Arnalyzing TOC it

' Area Counts 6-22

Automatic Syringe Mode 6-20
Autosampler 1-2 '
arm locking screw 1ocanon 4- 3
configuration 4-1
Connecting Power Supply 4- 7
. "Conneécting RS-232 Cable 4-2
¢onnection to the Phoenix 8000 4-1
Installing Fuses 4-2 .
Installing the Needle :4-5 -
- Installing the Rack 4-7

Installing the Tray 4-7 -
* Installing the Vemcai Arm 44
tear panel 4-1 _

' baud rate selector 4-1 -
fuse drawer 41"
input/output contact poits 4-1

- keypad port 4-1 :

- power receptacle 4-1
power switch 4-1
RS-232'port 4-1
serial /O channel port 4-1-
unit ID selector 4-1

‘Setting Baud Rate 4-3° :
Tools and Supplies Needed 4—2
unpacking 4-3-
Autosampler :
Diagnostic Screen 6-12 -
Mode 6-20 "
- Setup 620, 6-23

- Phoenix 8000 User Manul '.

. Instdlling the Rinse Stano_ri and Support Bar 4 6 o

Removmg ArmLockmg Screw 4- 3

.
‘baseline 6-38

baud rate 4-3
Beginning Baseline 640

* Blank Ranges 629
~ blank type 6-26 -
- Blanks 6-27

'.C
- Cal. CurveID 6 15

Cal. Verification 6- 18, 6—25 6«28

Calibrating

Flowmeter 6- 14
Calibration. 6-44 .
Calibration - Set Active 6- 1'7 '

~ Calibration - Set Active Screen 6-17 . '

- Calibration - Standards 6-15

Calibration and Method Verification Screen 6 18

calibration blank 6-5
*- ‘calibration.curve 6-15 .~
Calibration Curve ID 6-44 -~
- 'Calibration Curve Screen 6-44
7 Calibration Factor (m) 6-45 _
"Calibration Results Screen 6:44
* Calibration Setup Screen 6-44 -
‘Calibration Slope 6-5 T
Calibration Verification '6-25, 6—28
Multi-point Calibration 1-2

‘carbon analysis 2+6
-~ carbon dioxide 2-5, 2-6 .

“detection 1-1 -

~carbon oxidation 1-1 "

Carrier gas 2-4

—cell window 2-6-

Changing :

ic Pre Sparge Tlme 6 37
" Acid Volame 6-36:
" Mixing Timé 6:38

Reagent Volume 6- 36
UV Reactor Pre-Sparge Time 6- 37
‘Water Volume 6-35° -

Chlonne Scrubber :1-1,.2-3,7-7 -

: ._chopper blade 2-6

Cleaning Method 6-27 -

" Cleaning Procedure 6 26, 632

CO, 2-4
Comm, Port 6-13

“Commients 6-17.

communications 6-13 _
Concentration {ppm C) 6-18
connect drdin lines . 3-1 =

" Connecting Phoenix 8000

toaGasSupply 3-5
10 Acid and Persulfate Sup 3-6 -

Index .




10 Drain Lite 37 o red Gy :

to Water Supply 3—6
contamiination. v ol : = LR Gas Flow Rates (cc/mm) 6 8
preventlon 3.2 T : S S . Gas OI!/Off 6-9
“Continuous Scrolling of Results 1-2° .-~ - GasOutput 6-10
copper and tin granules 23 o - gas permeation tube 2-5
~Created 6-45 ' ' Lo ;U Gas, Water -3:3 ;
Current Position (mm) 6-10, 6- 11 6-12 ' Gas/qumd Sezrarator 11, 2-4 37
_ Custom methods 631 o A : :
Daily Maintenance Checks 7-1 0 halide v
“Data collection for blanks 6 47 s -~ halogen 2-3 _
" Decreasing R R i . :cm(')va] ]-1 : .
Injection Volume 6- 32 L SR .. Home Button 6-11,6-12
Sparger Volume 6-34 - ST i Horizontal A_xis'Screén' 6-22:
- dedicated gas supply 6-2 e - horizorital slider 4-5-
Default methods 6-26, 6- 29 S 1 '
Defaults 6-47 ' S : :
" Defaults button 6-46 - Sl RUE S (o
~ Delivering a Sample 5-1 .+ - . Blank Range1 6:26, 6-28
Description of the Phoemx 8000 R _ . Blank Range 2 626, 6-29
- detector vii o oo o0 Blank Range 3,415 626, 6-29
DI Water 3-6, 6-29 : o S, o flowmeter 63, 7-60
‘Diagriostic Sereefy 7-3- 0 _ g L GasTo 610 _3' ' -
- Diagnostics 1-2 T " Pre-Sparge Time (sec) 637 .
AutoSampler 6-12 Lol Sparger 242, 6410, 6-15
Syringe 6-10° © oo eparper Ff
Valves 6-9 - B e - Sparger Flowmeter 1-2
Communications -6-13 T ) L valve 746 ' :
Flowmeter Calibration 6-14 e '1mpermeab1e shell 2-5 :
Dilution Volume (ml) 6-34 ** i .. Increasing Injection Volume 6-32
E- EEET) Increasing or Decreasmg Dilution Volume 6—34
ol o i _ _ Incrcasmg SpargerVolume 6-33
electrical conniections 3-1 s o0 i ~- - infrared energy 2-6 -
electromagnetic radiation 2-6 o : g : Injection Volume (ml) 6- 31 635 :
“Ending Baseline 6-40 SRR ' inorganic analysis and sample preparation for TOC 1 1
Endpoint Timeout 6-40, 6-41, 6-43 - 7+ Inomganic Carbon IC) , 2:2,5-7
“EPA Methods 1-2 - . InsideViewof Right Bay 7-5-
Event List 6-31° _ i : " Installing the TOC Talk Software 6-1
- Display 623 . S ; S . Instrument Setup 6-2, 6- -8
- Excel 648 o _ . _ Integration Time 6-41
R e S S _InterceptGS :
F RS EENT Py : ' S Imroductmn toTOC Ana1y31s v
Filling Gas/Liquid Separator 3-7 .~ . K
Flow Restrictors 2-7,7-6 S e : ' S T o
flowmeters 6-3; 7-4, 7-6 S L S Keyboard Shortcuts 6-6 i
" From Detector 6-14 . . S known 630 :
From Detector (Standard Flowmeter) 68 _ _ : L i
- front detector cell 2-6 : Lol : : L e
 fuses 4 2 O S '_"1eak check 3-4 7.7
S ' ' : Lo : ~1C sparger 7-3

“moisture control system 7-3 o
UV reactor 7-3

ndex o Phoeni 8000 User Manual
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' Leak Checking 7-4, 75

Inside Phoenix 8000 7-5
Outside’ Phoemx 8000 7-3

leaks 34 |
M

'_ Main 6-9 :
Making Electrical Connections 3 1 :

power requirements -3-1
mass flow sensor 2-6 -~
Matheson Gases Data Book 3-5 7

Mean 6-22, 6-41 .

~Meadsured pg Carbon 6-45 |
- Message 6-22, 6-45
- method 1-2°

Method ID :6-16, 6-26, 6 29 6-31
Method Name 631

_ Method Setup

.~ Description of Terms 630
" list of parameters 6-31
Screen 6-30 -

Mist Trap 1-1, 2-4,2-5

Mixing Time (sec) 6-38

Mode 6-20,76-31

Mode Display 6-23

Moisture Control System' 2-4, 7- 4
moisture removal 1-1 3
Monthly Maintenance Checks 7- 1
motor for chepper b]ade 26
Mouse 6-6 :
Move To-

“Position 6-11 .

Vial 6-12-

Volume 6-11

Multi-Point Calibration 1-2
Multiple Analysis 6-42

N

detector vii, 1-1,2-6,3-1,7-8 -
flowmeter 7-8

flowmeter inlet 7-8

inlet 7-8 o

Rear Panel 7-8 :

Signal Display 6-23

No Sample Detected 6-43 .
nonpurgeable organic carbon v.
NPOC v .

-~ Number of Repeats 629 =

Phoenix 8000 User Manual

Max. Integration Time (min.) 6-9,6-41 -

. Multiple Analysis Screen 6-39, 6-42
~ Multiple Method Storage 1-2

0 _ : SR
' . Qpemng TOC Talk Fﬂes Usmg chrosoft Excel 6- 39

6:48

-~ Optional Autosamplcr 2-7
Optional Flowmeters 2-7
" Organic-free demmzed or d;stﬂled water 3 6

Out of Range " 6-43

‘Oxidation vii -
P

_'PC keyboard 6—6
" Permeation Tube 11, 2-4, 2- 5 7- 7
-persulfate 3-6° :

oxidation Vii - -
~reagent 2-3

Phoenix-8000 -

connections
. gas 31
reagent supphes 31
water-3-1.
~front view 2-1. .
“internal and extemal parts 2- 1
rear view 2.1
Phoenix 8000 software 1= 1 1-2, 61

Plotted Calibration Curve and Stansncs 125

POC v
Pos 624

ppm G 6220
. Preferences 6-9
- .Prepanng Reagents 3- 1

- supples™ .

bottles 3-2. _
phosphoricacid 3-2 -
sodium persulfate” 3~ 2 :
ultra pure water 3-2

Print buitton 6-46 -

Detailed Report 6- 43 '
resilts '1-2 :
Summary Report 6 43

. -Pﬁnter 1-2
. _Prmtmg

Calibration ¢ Curve Screen 6-44
- Multiple Analysis Screen 6-43 .
-~ Single Analysis Screén 6-41

. purgeable organic carbon v, 2—2

Pyrex wool 2- 3

._Rack

ID 6-20, 6-24
Style 6-12, 6:24
Range (ppm C) 6:31 -

'Raw Data 6-22; 6-40 =

“Index



S raw ﬂow 6-15 . : ' : - _ AﬂerThzs Rep 6 21

RCRA (Resource Conservation and Recovery Act) v Now 6-21

-Reaching the Single Analysis Screen 6-43 e ~ Strip Chart Screen 6~ 21

<" reaction chamber 5-1 e o - SW2 selector 4-3

" Ready 6-8 e G - - Swaging a Nut and Ferrule onto Tubmg 3-1, 3-4

. reagent contribution 6-5 L ' - - Syringe 1-1 : _

" Reagent, Standard, and Sample Composmon 64 oo 'Syringe Pump':zn-z.
Reagent Volume (ml) 6-36 . S contents 2920 :
rear detectorcell 2-6 - ' o Syringe Volume Posmon (pL) 611
Rear Panel: Gas, Water, and Reagem Cormecuon D1a 3 3 - System 6-8 '
Recale button 6-46- e R e o Ready
Rep# 622 I T Standby 6-8 :
Repeat # 6-20 L : : Sl System Blarnks Revnew Séreen 6-4’]
répeat an analysis with great accuracy 1»2 _ REEa .
Replicates 627,635 e Y

: re:solutlonf 6{196 . - e TC v _ .
TESPONSEMRTOr O o | Blank Range 1 6-25, 6-28
Resplf 6-29, 6-39,.6-42 : R " Blank Range 2 6-25, 6-28
retaining screws 3-1-7 . i " Blank Range 34,5 625, 628

Rinse Station 6-12 "

. Technical Specificati 4
'RS-232 cable 3-1 echnical Specifications 1-4

Teflon-backed septum caps. 2-7

~RSD 6-41, 6-42. o Threshold (mv) 6-38 .
Run1-2- R S .. ‘threshold value 640
Screen 6-19 e o throughput 12 ¢
Screen Chomcs 619 - _ . Ticks-Step 6-21
-/ Window 6-20 .. _ i o tin and copper granules 23
_ e T : ’ (o Sparger (Optmnal Flowmeter) 6-8
Sample 6-24 : _ Ly - o IC Sparger (Optional) 6-15 - S
Analysis 6-20 - : S . UV Reactor (Optional Flowmeter) 6-8
“and reagent mtroducnon 11 - ... UV Reactor (Optional) 6-14 '
cell 26 - S TOC N, 59
1D 6-20, 6-22, 6-24, 628 B : R analysis v,2’-2__-_
" Introduction 5-1, 69 oo " < analyzer w,1=177
Setup Button 6-20 - ey S Measurement Vi
Type 6-24, 6-28 = D . TOC Talk 6-1, 66
'~ Saving the Calibration Table 6- 17 : < < Control Screen 6-7
setup 1.2 000 Ll : . ProgramGroup 61
-Setting Flow Rates and Pressure 6-2 S : TOC TC, IC Standard 6-24, 6-28-
Setting the Threshold 6-38 - = -~ - ‘Toolsand Supplies Needed for Connectmns 3- 3
Single Analysis 6-39 = o . 11/8" openend wrench 3-3'. '
Report Screen 6-39 . - S . 1/2" openend wrench 33 -
Slope 63,65 . . e - 7/16" open end wrench 3-3
"-Sparger 2-2,2-7 L e 7 large bottle, beaker 3:3
‘Sparger Volume (ml) 6-33 ~ o o - nitrogen 33 . o -
-Stabilize Baseline Time (sec.) 6-9 - LR " nuts and ferrules (supphed) 3«3 g
standard ‘6-3 ' L - Total Catbon (TC) v, 5-5
- Staridard ID 6- 15, 6-45 : SEE " Total Carbon Minus Inorganic Carbon (TC- IC) 59
Start/Stop - : R e ~ “Total Organic Carbon (TOC) v, 52~ .
Button 6-20 SISt ' . Tum off System after Autosamp!er is Done 6- 9
" Options Screen 6-21 o :
- Status 6-27
Std. Dev. 6-22, 6-41 6-42
‘Stop After
All Reps 6-21
Index - Rt A : L = SR - Phoenix 8000 User Manual



U .
Understandmg Safcty Warmngs 1
' Understan(hng Gas, Water, and Reagent Connections 3.3
Use 6-45 : .
User interface 6-1 ;
Using the Menus 6-6
Using TOC Talk 6-6
Cell 141
- flowmeter 6-3
Gas To 6-10
irradiation vii
Lamp 6-10
lamp lead 2-3
Reactor 2-3, 2-4,2-7.. 6-9 6-14,7- 6
‘Reactor Flowmeter 1-2 -
Reactor Pre-Spargc Tame (sec) 6-37
valve 7 7

v
Valve Posmon 6-10
~Verification ID 6-18
“vertical arm 4-4

“Vertical Axis Screen 6-21
Vial # 6-20, 6-43

- Viewing An Analysis Curv_e 6~41

voltage output 6-21-
w

Water -
contribution 6-5 -
“vapor 2-4 ;
‘Volume (ml) 6-35 -
Weekly Maintenance Checks 7 1

" “Windows

311261
95'1-2, 6-1

Working Safely ii

X, Expected mg Carbon 6- 45
- XYZ robot 2-7

Y

Y- Intercép; (b) 6-45
Y Raw Data 6-45
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