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ABSTRACT

, This device is an upgraded versibn_of two prevjous units and

-is designed to perform the first stage of -extracting and concen-
V trating, in the fié]d, of organic compounds dissolved in natural
| waters for eventual analysis in the laboratory.

The unit mixes a large volume of water sample with a water
~insoluble organic fluid to remove the contaminants from the water and
perform an initial concentration of about 200:1.

Further 1laboratory prbcessihg jncreases the overall concen-
tration to about 200,000:1 and prepares the sample for analysis.

RESUME

L'appareil décrit est une version améliorée des deux déja
existantes; i1 est congu pour féire la premitdre &tape de 1'extraction
et de la concentration, sur le terrain, des composés organiques
dissous dans les eaux naturelles afin d'en permettre 1'analyse en
laboratoire. .
Cet appareil mélange un grand volume d'&chantillons aqueux
avec un solvant organique non miscible avec 1'eau afin d?eh extraire
les contaminants et de faire une premi®re concentration d'environ
200:1. ' '

‘Ensuite, un traitement en laboratoire augmente la
concentration globale a environ 200 000:1 et prépare 1'&chantillon
‘pour 1'analyse. |
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1.0 INTRODUCTION

- Organic materials in natural waters exist in extremely small.

- quantities and in many forms. Both natural and man made organics are

"dispéfsed throughout almost all natural waters.  Some of these
 materials are_<adSOrbed strongly to clay size particles and may be
- removed and concentracted by centrifuging. The materials can then be
~ stripped from ‘the deposit by chemical means and analyzed. Some

vofganics are not strongly adsorbed and remain in-solution in the water
in very low concentiraction (parts per billion) yet some of these are
very important to identify and quantify (dioxin, etc.).

v The process .of preferentially dissolving these materials
_into a very pure organic ‘solvent having a low miscibility .in water
~gives the possibility of a field usable technique to‘concentfate and
extract the organics in a large volume of water intd a small, easily
| handled, volume of solvent. Two previous Qnits were built to explore

. the.hprincip1e. ’One was of 200 litres capacity and. the other of

| 20 1jtres._.The first 200 £ prototype has been extensive]y modified
‘during its years of service. The second unit was specifically
designed for use‘in:areas where all equipment had»to be hand carried
for some distance and has been serving well with no changes. The
MARK III unit has inC@rporated all -the knowTedgé'gained from the other
tWoguﬁth some improvements. . : '




2.0  DESIGN GRITERIA.
Capacity'of'samp1e - 200 2
Pump’thrOUghput - 45 L/min at 100 kPa
Solvent - methylene chloride (ultra high purity), 4.5 &
Motor -'Tota11y enclosed, fan.coojed, cqntinuous rateq
Switch - Totally enclosed, motor starting
_ Coﬁstruction materials - Brass, stainless steel, Teflon®,
glass, Kalrez®, amorphous carbon, ceramic, aluminum alloy
| qutabi1ity - Unit ‘to be mounted on pneumatic casters, able

"~ to pass through standard doorways and to fit into domestic wvans,
C ~ lightweight, no"n-corrosi,ve construction, minimal amounts of paint.



3.0 DISCUSSION

The MARK'I APLLE has been in use for some three years. It

~ has some minor drawbacks, however, and -some features found to be

unnecessary. The volume of samples needing processing made another
full size unit mandatory in 1983 and it was decjded to make some
design changes to freeze the design for future units.
- In the MARC I unit an all "Teflon"® pump with variable speed
~drive was-used,_but since it was always opekated at full speed to cut
down processing time, a fixed speed pump was chosen. The teflon pump
was deemed unneceésary, and a stainless steel pump with ceramic and
~ carbon bearings, having a sealless magnetic drive was chosen. The
only change required to the pump was the replacement of a "Viton"® 0
ring with one made of "Teflon"® as the methylene chloride causes most
:_elastomers, including “Viton"®, to swell or degrade.' This pump saved
a premiun of some 40% over the original.
A hew,,a11 aluminum frame was designed to be lower and wider

“than the original. steel unit. This required no paint, which is advan-
tageous, since methylene chloride is the prime ingredient in paint
removers. o . : ‘\

o Large, pneumatic tired casters were fitted at the corners of
" the frame to increase stability and decrease rolling resistance and
noise. L _ . _ , |
_ The c'entr_ifuga] pump is located. under the st.ainless steel
"drum, which is the main contaiherfof the system, and draws from the
: reér'of‘the'drum'via a tee. The tee is also connected to a drain
valve used to empty the methylene chloride and the processed water at
the end of the'cycle.v The mixed fluids flow through the pump forwards
and upwards .to a spray bar located inside ‘the top of the drum. The
~holes in the spray bar are deburred by glass bead blasting inside and
out. On this bar (12.7 mm dia. tube) are located 4 rows of 1.6 mm
diameter holes, spaced at 25 mm intervals, which when the fluid is



-4 -

_ uforced through them cause sufficient turbulence to 1nt1mate1y m1x the
o ’water and methy]ene chloride in a very short t1me.
B A glass tube sight gauge is mounted on the front cover
| beh1nd a protect1ve cage for judging ‘the volume of the contents.

A 25.4 mm filler 45 located at top near the front and can be |
f1tted with a stainless steel funnel (for filling) or a sealed cap
 (when in operation or in storage). '
] A drain 1ihe’and valve are teed off at the exit of the pump
and run back to the main drain. They are used to remove the last
 traces of solvent from inside the pump cavity and the spray bar supply
"11ne, after the main drain has been used.

- ~ The main drain valve is sta1n1ess steel and teflon construc-
tion 1nterna1]y with a brass body. '

. _Atop the unit are a pair of relief valves set to about
30 kPa cracking pressure to vent any excess1ve “internal pressure
‘These valves must be modified by rep]ac1ng the "O" rings with ones of

. '“Ka1rez"® as no other elastomer will withstand “the effects of

methy]ene chlor1de ‘ ,
_ The gaskets provided with the drum closures must a]so be
V-rep]aced with units of “Teflon®.
: ' Nherever poss1b1e joints are made by welding or by
“Swage1ok"® tube fittings..
A11. portions of . the. unit must ‘be cleaned extremely

. thorough]y before the unit is put into service. Initially all valves,

fittings, the drum, and tubes are -dissassembled and solvent washed
- with ultra-high purity methylene chloride, fol]owed by rinsing 1in

! similar pur1ty 1sopropano1 A1l parts are then ‘reassembled us1nq

graph1te lubricant in 1sporopano] on external threads and “Tef]on“®
tape .cleaned with UHP isopropanol on pipe threads. Aluminum foil
'protectors are fitted to all openings to keep the possibility of

| contamination to a minimum_ in the interval between cleéning and
[ _reassemb]y ‘
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After assembly is complete 4.5 % of UHP methylene chloride
are L1rculated throuqh the system for 30 minutes and removed. This
sample §s then processed and checked in' the normal way to assure that
it is blank, that no contaminants remain in the system. The unit is
 then sealed and is ready for field use.

In the field the normal water samp]e ijs 200 2 taken from the
,'out1et of a centrifuge, particulates removed, to d1scr1m1nate between
- adsorbed and dissolved contaminants. - Once 200 & have been taken,
4.5 & of UHP methylene chloride are added, the unit sealed by removing
the fUnnel and screwing down the cap, and the pump is started. The
water and solvent mixture are circulated for about an hour and the
~pump is stopped. After at least 30 minutes undisturbed the solvent
Wil normally have separated and sunk to the bottom of the system
~ ‘where it can be drained off into a sample bottle using the main and
auxiliary drain valves. The water sample is then discarded either by
“-draining through_the main valve or by removing a cap on a tee at the
- front ofwthe'machine and pumping the system out. Post sample c]eanihg
normally consists of pumping a few litres of solvent through the
‘system and discarding it. - In some natural waters with high organic
. contents, foaming, and the formation of a sem1 -stable emulsion may
w__occur. Foaming can be minimized by filling the unit to above the
spray bar and thereby minimizing the air available for entrainment.
If a semi- -stable emulsion occurs it will generally dissipate by
1eav1nq the unit overn1qht and draining it the following morning.

‘ In the laboratory a second separation of water from solvent
is done, the solvent is placed in a rotaryvVacuun evaporator and its
- volume is gfeat1y reduced. The contaminants .generally have a very.
jmuch h1gher boiling point than the solvent and stay in the reswdue
Near the end of the evaporation a few mL of 1sopropano] are
introduced: This has a slightly higher boiling point and allows the
complete removal df the chlorinated solvent and the concentration of:
virtually all the contaminants into about 1 mL of carrier.



o ,‘Th?' overall concentration ratio thus becomes about
ﬁ j200,000£1,.a1]owing a Gas Chromatograph/Mass Spectrometer to detect
»vandfanalyze‘éontaminants originé]ly present in the parts per billion
' range. | - ‘ _ .
' : Methy]ene chloride has a very 1ow‘flamability but it should
be handled carefully as it‘is very aggressive to paint, lubricants,
irubber, and human skin.

_ In constructing this unit “all welds were made by the
- tunsten, inert gas process, all tube fittings were pre-swaged, the

5»  drum was held to the frame by stainless steel bands and stainTess

steel fasteners were used throughout. Due to the aggressive nature of
the solvent the thread lubricants applied to the tube fittings at the
‘féctory are removed by the cleaning process. These threads must be
relubricated before assembly using molybdenum disulphide, graphite, or
jtef]on‘ powders, or metal to metal gé]ling' will occur, lruining the
fitting and causing leaks. |
' A slightly modified version, MARK IIIB, has been designed to
'better suit the needs of some of the sc1ent1sts and drawings of this
version are included in the append1x



4.0 CONCLUSIONS

This appara‘tus-‘ has. proved its worth and is now in great
- demand. The design seems to have matured and should now be frozen in
~the main, though small modifications are of course possible at any
time such as extra fill ports for continuous sampling over long time
periods using a metering pump. "



Fig1. APLLE. READY TO LOAD



Fig.2. APLLE. READY TO RUN




APPENDIX 1

DRAWING LIST

Drawing Number

Description »

ME-5184-1
ME-5184-2
ME-5184-3
 ME-5184-4 .
ME -5184-5
- ME-5184-6
ME-5184-7
ME-5184-8

Frame Design
Filling Port
Plumbing Schematic
Sight Glass

Spray Bar

"~ Cap and Washers

Funnel Extension
Plumbing Front View




Q3L114. 41 KNBG WOKT SONY INITIOH -3AON3Y

S30¥1d OML W1 _L1ONVE, 'SS i HIA WOHO  38ND3S

ASSY.NOLINS 0L S3T0H INILNNON dRNd ONY ¥31SYD IO °

. 9NIGTZM 3¥0438 S3IANL VIV 0 SLNIOd MOT LY S3T0W LN3IA THH0 °

- WOWY_91 199 3IATONILIN| 8
z | 1,2€ X3 WY SL-1909 94X (3 L]
WY -91- FE X9
I ANV _91-1909 ZEXB XY 9
7.,00 X 291-1909 B x i X ¥
6L X 1-1909..1 r
:el WY _91-1 A) £
X WY _9i- I (3
X - ! []
WSO oM i
- ASIN SaNVe

[eeil




7 FAES . 5 5 pes_ 2202| O
T T7 X xsgalss <ok m A0 R 7] 7
7| s O3am e IBed_i ¥ Wren:-ss)
110 12




———— " T8 Ve | TILON STIFTIAN 5SS I FoAL
G P - o
o envm - IV @, 00
. AL
manosw |  awoposo Gl H e e . - Yod h
T OV = R Ve D D—— -2 * wod
O5r2-968 v dow o ma—— w——

WYWIIA YLV WINIS DN/ RN
(RPN TN TTTIY v

'
- , '

o KIM0 V. OO MO |
- '
H

€- 1 ‘ddy

v ¥k $ECH =SS

U T T T T T T .
! :
vy . ; R ) !
: WOILISOS TVIILNIAOL, . N
] £/ /= O 1+, g /0L HAXD . . - - SAIGHISOV MAIM FSAVITH
! Q\.\MNM.\QP 3 MM\MN\MM qu.\n;ﬂ mu(vkwn 3 : PR Awﬁwwqmsq.hqﬁw. o Vi 2o-104~-SS r.agoy wow\.nww«m V. aow yos
| 8. TON Yot ‘K1N0 Y, DON 507 | . o V # 8 y-00% -5S -
t v ¥T-010-5§ towon
F/-1-018-§F .
| F2-C00c-n St .
_ ’
Y Mb-QIZ/-S8. - N TI-P¥-97-5§ |

! . IRAL TS GIE er- -0l 2/-S8
KL MIA- T, 5L /

|
! v BCIA-E m
‘ - =

\
hY
1 B H
S L T o
DNIATIM NISAV.AbS WOV HONOYHL 111 ¥a
¥ Ml 21~ 1-0124-55
. &L ‘
“ e e ACEEEXDD . . e
a . a * mEONDD] - e
o . . mZhe.xvm . o R
PR : N | .
7 s s 7 . | \N -
P R - o . \ .
] ZoeisSvI® XRWaw O 008.] . -
TiTm FITATFS TORTNTY
/ 27 1 WOYd Ivd SnFS|' S
SR INTTYVI w53 | COWTESH 6T s-08-53 ;
¥ -
1| 2arep 1vg FY Lanunl nh\!mn . ~ R
! ¥ . s . IBALSTIN M TCO I TE, . .
-t weaizworwn K vorgsums), TR ] - .
d Q.HWSQ‘.Q\
: AR IO VT STV r-AI8-LPTKI8-L
71 Y A 7 .| Ve . 2
. sSove, A . R
- 3 VoA .
t 2ATA IV Y daiinm| £ OO g
v SL2.] . ¥
R e 2 752 . -
PRI o
’ >INGIY Y04 Yy yoves 53] . R
’ 907 T 0 9 -
’ 235 aeimn 3 - YV
" 7 rel !
| meersmomn bt x| YES: .
’ 224 newn 8 woravvas| 22 £, . . 20nL X YKL UV, 008
V
£WEE = . 9:3.‘0. a«.«b:\ Q.Nzu
A o eaems ! - . WANE NSNCYEL TN,
a3 MY -1-VL-§- S5 1
Ve aTIN 30 04 IR L B )“!v-..a«u : .
o2y amamavs awes yos M| B2 . 7. 915 wInowNi
. e . CELITA ot -7 B Y
wSa9 owio000 % 04,1 * * |au-rrws|, EXZ AT : ’

231909 M -

Broaen 3418 LIH AL Worv

2]
2
7
’
7
€
/ moFr? :.:\.kx..&. -
/ pesramnes srvie Hgx Y0
2
2
2
4
.
]
Ed
’

2004 ¥RIUE M TEOX'TO_005-

Iy . % oS- 0185
| pwria suovsaorans By - v9-0/8-5¢
SRR 0 wewn Y~ [clomeis N . . ]
MORIR w0tan ¥ 1 |6-0r8. R ” Ao R - . _u. ),
3 wotwn avaun1ng s |iem-is . QNIAIIMN YLV WwN¥a F— " . B . H Q
LAl HONOWNL Q90K TND. . 282 WAND NS ONET = =
7v2 % Jeanse : M Bl-0LF ST === A )} ity e T . . ] i/
#04334803 TVh XX N+ | /- peheg] .. ,@»BRA: A L A \ :
=/ . ; ~— SN/IATIIM ¥IidY y ! __ﬁ /
S J-a18- 85 == - A A Wi OV o AL .
. 1 MAU91-1-0197- 58 = . 6-0/8-2¢
- _— S-Sk . WS . =" O
V'|9esice a23m 04 3, o 5. -—' T-0/9/-88 ..
Pt WYEQN 1S757 02 LIS (] ,5 ; s
/ »d, - SN1N.0 ZTY TV 600 7= ' [H) /
HLIM ONTY 0, NoLIN 600 o] (==
2| 077 S8.%;, ‘No17Svms TIVILIY E-$VSI$-TT -~ / [ G .

i1 IV AOwHDS : N\ 3 )
5 s - . o e
#- s . . . -
1801 Suave - . - .




I 0 13ms|és-r0 ,\m&o. . .MK.\Niuw aiLon svY NOISIAZS
k \v % \ .“. N t - - . SNOHVYIHIDIS TYIBILYW o o - .
ey . . 773 &.\.. . 'SNI ONJIW' VY WsING Dovdans |04 [ nmea NOwdIa>s3a 3tva [oN
ON ONIMVEa A8 QINADIHD A8 NMVY3Q 8 . “ = -
- . mw .M_” SNIOVY BINSOD TWNEIINI
I - §i FHWVHD BINSOD TVNEIIXE
A8 QIAO¥ddY A9:Q3INIIHD A8 OINOISIQ = T SIYONY NO IDNVEROL
—= - I E SNOISNIWIO 3DVId OML NO IINVENIOL
£/ .\W)vmnwl,.b. € ..N..Q oW ) ES SNOISNIWIO 1DVId 338HL NO 3ONVEIIOL
g9le- n " A aou . QIS ISIMBIHIO SSTINN
SeVr78 LAHE/IS

VAP M Gow IT M I774Y nm)|

$2iN0LIdJU} XNOJ SIP
usipPuUD) aNua)

SI9|OM puDju) 04
81ue) DpoUD)

- 1 -ddy

opoun)
JUBIBUUOIIALZ

ppRUDY
JUBWIUOIIAUZ

#1 |

G, (S N3 IN0 209 '6-0/8~5S .

T =t

i ,tox_ . NOILJINDSIQ

| on 1ave

1S11 s1uvd

. 9% aFyee’[-2/8 ~ST
. R Y/ 2V

YT NN

AI7VNIQNLISHOT Q NA
HONOYH 4 709 €-0(8-8F

" ok078-5C




GIAON 3 v

0 s &6/ /0 mmom TSULM Sy NOISIA3Y
- /76 - ‘Y - v NOILdI4IS3a 31va lon
5-48 %. ow_xﬁo A8 OIADIHD T 2>\>w\8 e onw v snave seely D Qody | g ,
A8 QIAOUdY seamono | & Ondmia i .n_m . N O somevaTion _
£/356C-9¢: W aow T nonwma Tovie 3ee N0 swenol
& 9/2-9¢: V. dow S . QIHIDIES ISIMBINIO SSTING :
. xve AVISLS
ARV aqow T Ww F77S (\3.»:
5:5_.2:_, xnp3 sop LILTLYY 1{0_:_ FL.YY _ G- 1 .n_n_<
usipoun) 814ua) ajuen opoun)
. _opouo) npouny : _
judwiauuosiaugl H——-OE:O.:>-._W * m
FISIVUS $:SHLD, Ol LYVI Y ,$4 'SMO¥ S S TT0H T TG\
. v \
\
% -
.U.. O/8 -3¢ FINL B8 Q1€ FL L M 50X .QU&,QQ.M../ .,.u.”_
. \ .,
/ N o
‘ Y M
- - —
° ® ° ° ° ® w MO ° ° o .2 uf ¢ ° ~ &
. , AL i ;
. - x\.hQ >,
) - I”}Pn. -, O |vu_ )
< . ,02¢€ Lo >

A10 NOILdI¥3S30 | on 1ava

1S17 S1¥vd




s

O IBSlele)tdyyg [ TN 4o

“ON ONIMVIG

| WY 8

/|°  avopomo| a

I XA T1dV
U404 SHIHSYM ONV dvO,,.

NOLLIIIDSQ o 34V0: [ON

YYELE!

seinesiu) XADY SIP GO PUDIU] 20§

uspoun) espue) 2jue) DpouD).
9- [ °ddy

gt
28z -
: . |— 2o
o IR : dvd 40
_ INOYI30VIONI 9] ON

NOT43L $290: T1VIW

viG 43NN G2
viQ "3LNO G2iE°|

ViQ 43NN 051
ViQ ¥31N0 O¢

1 SN
- L_l.J_\ . \ \.\ = // /
“rln " . , vid 0S5
b .“l S = e ¥IQ S4€1
(- | // I\\ :

L

r‘—.

via 6




0 aes| 98 91 g(c TN g5
L-#BIGAN NIV g —_— - K.I_ NOULAI%30
“ON - ONIMVEG AS ODOIHD ADNMVEQ § P8 ONw W WY Dvgens | OV
eyomye po - T IO TWM GAL MO TNVEIOL
I YN F1dVv 404 oo i T 0 el
NOISNILX3 TINNNS
| soanoposuy xnog sop e pusp) 04
USPOUD) S4UG) a3ue) opoun)y
vm GCO ONIBNL SS 01 LJWHS NOISN31X3
N SS 0€0 HIIH £ ¥YTI0D NOISNILX3
: I3NNNAONILSIXE OL 03a13M  J1ON
L- T °ddy
oser ,. 00T -
N
:
. 0672 L
T T |
S
3Sve Ly . W\
GN3H30 1D 310N
. A0 | NOLSUIEI0 -] "on:iwve
----------- ’




ORI W - PORAR
[ —————— arw e ened =
- - overn wean ammon
- - m—"0 m
T e —— = e v v
. L IRIRr—
- - 3o " v W D D
MIZA _INOHS. ONTENMd
: 9 GON M i JWdv. . HOTIVMS 608155
| wemeieon o mp  wngian puspy 2oy
vopm— S e opowe)
apae) pone
MO130VMS  6-08-SS
8359~ 58 LILHM
- Lo
8~ I “ddy
M013OYMS B-2-0ra-S55
o NOIBM H3L gy
65 N0 FENOBL  TRID
M ZHHOIZI-SE HOTIVMS:
N
4
: i
i
L
1
6-013-S5  NOI39VMS
ADIIOVNS' 6-0B-S5
ONGIIM 3L VIOLBLSAMA HONOWL  TING
DR SIIWH I SIVH NI LD DOH-3-S5 LdN,GUCt
. - OMATIIM HILIV. 96T WOMA HONGHHL TN¥g e
o I NOLSIRIO O 1ve ~ FIVH NE LD 9OH-91-55 LdN 01—
ERYERTS J




APPENDIX 11

PARTS LIST
" Iteém | Part No. |Qty. Description - Supplier
~No. | : .
1 1 | 55 U.S. gal. stainless | U.S. Steel of Canada
' steel drum, tight-head 7 King St. East
16 gauge, 3/4" & 2" Toronto, Ont.
openings, crevice weld, | M5C 1A8
no robar
2 | k-7083-25 | 1 | A1l stainless steel Cole-Palmer Inst. Co.
» magnetic drive, 1/3 hp 7425 N. 0Oak Park Ave.
TEFC electric motor Chicago, I11 .60648
3 MS-STR-8 1 Swagelok teflon tape Niagara Valve &
- ' Fittings Ltd.
174 Parkdale Ave.N.
Hamilton, Ont.
L8M 5X2
(Swagelok, Cajon,
Nupro, Witey fittings
4 SS-16-RB- | 1 | Reducing bush
: 12
5 | B-45512 1 | Ball valve (for MKIIIB
‘ : Replace with SS4558)
6 | SS-1210- | 1 | Weld connector
: - 1-12
7 | s5-1610- | 1 | Weld connector
| 1-1emew
8 $S-1210- 1 Male connector elbow
1-12 '
9 $S-810- 1 Female connector
C7-12
10 SS-4-BT 1 | Branch tee
11 | ss-810-9 | 4 | Elbow (Qty. 5 for
| , . MK 1118)
12 | $5-1210-9 | 1 | Elbow
13 | $5-1210-3 | 1 | Tee (For MKIIIB replace
with SS-1210-9 Elbow)
14 SS-1610-P | 1 Plug




APPENDIX II

PARTS LIST (continued)

type 316 S.S. tube

4?3 Green Road

Item | Part No. [Qty. Description Supplier
No. | :
15 | SS-810-3 | 3 Tee
16 $5-810-P | 2 Plug
17 S$S-810-C | 1 Cap
18 $S-400- 2 Adapter (for MKIIIB
- R-8 eliminated)
19 SS-8-TA- | 2 Adapter .
: 1-8MPW
20 $S-810- 1 Adapter
1-8MPW
21 | s5-6-TSW-| 1 | Connector
7-4
22 SS-YCl-l -2 Check valve -
- 23 S$S-4354 1 Ball valve (for MKIIIB
. eliminated)
24 T-813-1 | 2 Front ferrule
25 | T-814-1 | 2 | Rear ferrule
26 3ft| 1/2"0.D. borosilicate any laboratory supply
o - glass tube. house '
27 -009 2 Kalrey 0 rings (check | Crane Packing Co. Ltd.
: valves)
Stoney Creek, Ont.
P.0. Box 3248,
Postal Station C
Hamilton, Ont. L8A 7L3
29 3ft| - 1/4" 0.D. x .035" w, Atlas Alloys Ltd.
~ type 316 S.S. tube 161 The West Mall
‘ — o -Etobicoke, Ont.
- 30 7ft| 1/2" 0.D. x .035" w, ‘ : '
: ~ type 316 S.S. tube
31 3ft| 3/4" 0.D. x .049" w



APPENDIX II
PARTS LIST (continued)

16

" Ttem | Part No. f[Qty. Description ~ Supplier
Mo, ‘ 4 - _
32 20ft} 3" x 1-1/2% x 1/4"
: 6063-T6 Alum. Channel
33 |20Ft] 1" shed 40, 6063-T6
o Alum. Pipe
34 25ft| 16 ga. 3 wire cabtire Rondar Services
. ' 333 Centennial Pkwy N.
Hamilton, Ont. L8E 2X6
35 1 15 am. U ground plug |
36 1 1/3 Hp Motor starting
_ switch -
37 3 Waterproof Feedthroughs
' C/W metal seals
1/2* NPT
'38 1 Watertight box for
starter above
40 MD-~8350- | 2 Pneumatic swivel . Canadian Sting & Cable
PN casters C/w brakes 1040 Martingrove Rd
: Unit 21 '
Rexdale, Ont. MIW 4W4
41 H2R-8250-| 2 pneumatic fixed
PN-B casters c/w brakes
42 1/8 6061-T6 Alum. sheet| Atlas Alloys
43 8 1/2"N.C x 2-1/2" R.E. Glover Ltd.
' S.S. bolts
44 8 | 1/2" N.C. x 1
S.S. bolts
45 32 1/2" flat S.S. washers
46 16 1/2" S.S. lock ‘washers
47 1/2" N.C. S.S. nuts




APPENDIX 11

PARTS LIST (continued)

- Ttem

- Part No.

Taw]

~ Description

welding wire

o Supplier
- No.-
a8 15*| 3/4" S.S. Band-it S.B. Simpson
' ‘strapping 3210 Mainway
: Burlington, Ont.
49 2 | 3/4" s.S. Band-it
buckles _
50 16 gé. S.S. éheet Atlas Alloys
51 1/8" 5056 welding wire | Industrial Welding
' 520 Beach Road
Hamilton, Ont.
52 1/16" 304 E.L.C.



~ APPENDIX III

C]eaning Instructions for AaP.L,L.E.vSamplgr

Disassemble the unit completely, including the valves and the wet

end - of the pump. Discard the Viton® "0" ring in the pump and

replace with a Teflon® unit. Discard the Viton® "0" rings in the
safety valves and replace with the Kalrez® ones.

. Wash all parts thoroughly in hot soapy water, rinse in hot distilled

water and allow to dry;

Using clean, disposable, gloves, wash g]] parts in acetonitrile,
distilled in gTass, followed by an acetone wash, and finally a wash
in hexane. ,

P]ug all ends of tubes and fittings and lubricate all external
threads with Teflon® spray having an isopropanol carrier and
nitrogeh.presSuriiation and allow to air dry.

Reassemble using gloves and washed tools. Use acetonitrile washed
Teflon® pipe tape on all tapered pipe threads, startingvone thread
from the end, and applying two turns of tape. '

Pressurize to 35 kPa (5 psi) with filtered compressed air or
nitrogen and using Snoop® check for leaks at all joints. Tighten as
necessary if required. Increase pressure to 105 kPa (15.5 psi) and
set the safety vales..

Depressurize, and add 5 1 of UHP methylene chloride. Circulate for

one hour and drain. Concentrate sample as per normal lab procedure

’in_rotary evaporator and check that the chromatograph gives a blank.

Cap all openings, to keep out dust and insects, and wrap the funnel
and other items, which may come in contact with sample, in degreased

“aluminum foil.

Use extreme care not to contaminate the interna1s of the system and

run blanks of dichloromethane at. regular intervals. |
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