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Figure 5-11. External tube routing (front view).

See Figure 5-10 (tubing labels and routing diagram).
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Figure 5-12. External tube routing (bottom view).

See Figure 5-10 (tubing labels routing diagram).
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When finished, be sure the tubing under the optical rail, or exiting the optical cabinet
are positioned so they will not interfere with snapping the optical cabinet back into
place. If they are pinched it will be will cause the system to fail or perform poorly.
Refer to Figures 5-11 and 5-12. Check that the dark Viton® tube, which runs from 9 to
10, is routed above the drain tube (3) as shown in the figures.

Replace the Tygon® drain waste as described in Section 3.16.5.

Sample in and drain lines need to be replaced monthly, and Viton® gas lines need
replacement annually. A tubing kit is available from CETAC with the correct labeled
tubing included, pre-cut to correct length. To replace the tubing follow the instructions
included with the Kit, or in the section above.

Note:

Do not use waste tubing other than that provided by CETAC. The ID and length
(three feet) of the drain tube (See Section 3.16.5) are optimized for maximum
system stability, and should not be altered. Other tubes are similarly optimized and
substitutions/alterations should not be made.

5.12 Retubing the Gas-Liquid Separator

This procedure should be followed about once a month, unless the samples are
excessively "dirty," in which case the procedure should be followed more often, as
needed.

5.12.1 GLS Inlet

Refer to Figures 5-13. Note tubing routing and then remove all tubing, drain sleeve
(), inlet capillary (C) and Silicone® sleeve (D) from the GLS using the same
procedure as for Viton® tubing above.
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LY

Figure 5-13. Assembled gas-liquid separator.

A - Liquid Mix Tube E - Sample Inlet Guide I - Teflon® Drain Tubing
B - Capillary Heat-Shrink F - Hg Vapor Outlet J- Silicone® Drain Sleeve
C - Teflon® Capillary G - Frosted Center Post

D - Silicone® Inlet Sleeve H - Carrier Gas Inlet

Select a new translucent white silicone inlet sleeve (D), and push it down over the
glass sample inlet guide (E) until ~6mm (1/4 inch) of Silicone® tubing protrudes above
the top of the glass inlet guide (E).
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Select a replacement GLS Teflon® inlet capillary assembly, (C). Carefully direct the
capillary end of the insert into the top protruding end of the silicone tube (D), and
GENTLY push "straight" down.

The capillary insert (C) should go down inside the inlet guide (E). Continue pushing
gently downward until the exposed capillary end (C) protrudes below the glass guide
(E). Stop pushing when the bottom edge of the capillary is about 0.5 mm (range of 0.3
- 0.6 mm) above the top of the GLS frosted center post (G). The two parts should
never touch! Finally, select a replacement liquid mix tube (A). Carefully slide the end
of the Viton® liquid inlet tube labeled "2 <-- Lig. Mix <--" onto the protruding upper
end (yellow heat-shrink, B) of the GLS inlet insert assembly. Continuously watch the
lower end of the insert, to be sure that it’s position does not change. Finally, check that
the lower end of the insert is still spaced 0.3 - 0.6 mm above the frosted center post

(G).

Install the assembled GLS into its holder on the front of the optical rail and gently
tighten the GLS screw clamp (Figure 4-4, C) Do not over-tighten, or the GLS may
crack. Connect the drain tube and route the drain and liquid mix tubes in their
appropriate tubing clamps. The above procedure may be done with the GLS in its
holder, if caution is used so the fragile glass ports are not broken.

5.12.2 GLS Drain

Select a new GLS drain tube. Prior to installation, the Teflon® drain tube should be
pushed all the way into the silicone drain tube-sleeve. Do not kink the Teflon® drain
tube. To install, line up the end of the assembly against the glass drain and push.
Refer again to Figure 5-13. The Silicone® tube-sleeve (J) should automatically slide
over the outside of the glass tube, and the Teflon® drain tube (1) should slide inside the
glass drain tube as seen in Figure 5-13. Keep pushing until the Teflon® tube is
approximately flush with the interior wall curvature of the GLS, or about 2mm
withdrawn from this point.

Inspect the drain area closely. If the liquid pulsates or segments immediately prior to
the Teflon® drain tube end, then try a different position for this tube end. Try it further
inserted (about 1mm into the chamber), or try it with less insertion (several mm
withdrawn from the chamber). Select the position that eliminates or minimizes
segmentation and/or pulsation of the flow at the entry point of the Teflon® insert. A
steady, high-speed stream of tiny bubbles should form within the Teflon® drain tube,
and larger bubble segments should emerge from the remote end, where a longer
Silicone® tube is attached.
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5.13 Replacing the Nafion® Dryer Cartridge

Replace this cartridge if mercury absorbance diminishes to less than 50% of original
value. Refer to Figures 5-14, 5-10, 5-11, and 5-12, which show a replacement Nafion®
cartridge and its installation.

1Pull the instrument forward on the bench and remove the optical front cabinet for
easy access.

2To remove the old Nafion® Dryer cartridge, refer to Figures 5-10, 5-11 and 5-12.
Disconnect the following tubes: “11->Hg Vapor->12” from the GLS arm (11), “-
>Sample Gas->14" from the sample cell (14), and “<-Dryer Supply<-5A”, from
the dryer gas supply port (5A). Unhook “->Sample Gas->14" from the two
tubing clips on the optical rail.

3Carefully unhook the remaining Nafion® dryer tube, “13A<-Dryer Exhaust.”
Detach the Nafion® dryer from the two black clamps (Figure 5-9, KK); pull
cartridge forward, and set aside.

41nstall a new Nafion® dryer cartridge and reattach tubes described above. (When
reconnecting Luer lok fittings, be careful not to kink the tubing, which could
cause gas flow constriction.) Remember to route the tube 13A (“13A<-Dryer
Exhaust”) down (front) / under and then up / behind the optical rail before
exiting through the optical cabinet cover cut out.

Figure 5-14. Nafion® Dryer Cartridge.
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5.14 Recovery from an Unlikely GLS Overflow Accident

Observation of a full or overflowing GLS, absorbance over-range, loss of gas flow or
liquid in the sample cell may indicate a GLS overflow accident. This could happen if
the sample probe is left in the park position for an extended period and rinse siphons
into the GLS. The sample probe, when not in use should not be submerged in the rinse
station. In addition, during operation if the overflow sensor were not functioning
properly an overflow might occur. The latter could occur if the GLS drain outlet-
tubing clogs from non-filtered digested samples during unattended operation. In
addition, it may occur if the waste pump tubes fail, or the clamp tension is too loose
and or not clamped. When any of the above symptoms occur, liquid may have
overflowed the Nafion® dryer cartridge into the optical sample cell, and possibly
beyond.

If an overflow happens, liquid has been introduced into the Nafion® dryer and
possibly, the optical sample cell and beyond. If the overflow is discovered quickly, it
is possible that the Nafion® dryer can be cleaned and dried (See step 11) before the
membrane pores become saturated and enlarged, which may render the dryer useless.

Follow the steps below to correct the problem and bring the instrument performance
back to normal. Also, refer to section 5.7.2.

Shut off the instrument main power and unplug the QuickTrace™ M-7500.

Snap-off the front optical cabinet, open the oven door, and allow system to cool
five minutes. While cooling, inspect the sample cell (in place) and judge whether
any liquid is likely to have passed_through the sample cell to the "'gas exhaust."" If
there is room, push the instrument back from the bench top edge.

Remove the internal plastic drip tray from the optical cabinet and place the tray
on the lab bench in front of the QuickTrace™ M-7500 (or beside it). Remove the
sample cell, GLS, and Nafion® dryer cartridge (with all tubing still attached).
Place all parts in the plastic drip tray.

Dismantle the sample cell completely over the plastic drip tray. See Sections
5.7.2.

5-25



CAUTION

QuickTrace™ M-7500 Mercury Analyzer Operator's Manual
Maintaining the QuickTrace" M-7500

Do NOT remove the cell window blocks over the optical rail if the cell is wet or full of
water. Do this instead outside the instrument to avoid spillage onto the optical
components and the oven heater. Remove the internal plastic drip tray from the optical
cabinet and place this under the cell to contain the water/brine when the sample cell end
caps are removed.

Dump out all water and brine from the sample cell glass tube.

Rinse the sample cell glass tube with deionized water and oven dry.
Alternatively, dry by rinsing with alcohol (recommended spectophotometric
isopropyl alcohol (isopropanol)) and blowing dry with clean air or Nitrogen.

Rinse and dry all remaining cell holder parts, fittings and transfer tubing by steps
similar to five and six. However, do not oven dry; use the alcohol rinse/blow-dry
procedure, instead. Inspect closely to be sure all water, and/or all residual alcohol
is completely eliminated from all fittings, tubes, parts, and gas ports.

Clean the sapphire window first with water and then as described in Section 5.7.2.

Reassemble the window and cell end caps. Handle the window with clean forceps
or hold by the edge with fingertips while wearing cloves (verify cleanliness by
inspection with low-angle room light reflection).

10Install the glass tube into the cell end caps, and seat firmly to fully engage both O-

rings.

11For Nafion® dryer cartridges that have gotten wet, if not already disconnected,

disconnect the cartridge “sample gas” from sample cell. Attach a 10mL Luer lock
syringe filled with DI water to tube 14 and gently push the water through the
Nafion® dryer cartridge. The water will exit through the cartridge at tube 11
(Figure 5-4, tube numbered 11). Hold tube 11 so it is positioned over an empty
beaker (do not pull on tube 11 it may disconnect from the cartridge and render it
useless). Reconnect tube 11 to the GLS. Turn on the QuickTrace" M-7500 and
initiate the software. Next, initiate 40mL/min-gas flow and allow GLS and
cartridge to blow dry for one hour with flowing gas. Be sure the peristaltic pump
clamps engage all peristaltic pump tubes before initiating gas flow (otherwise the
gases will leak out the pump tubing and bypass the Nafion® dryer cartridge).

12Turn off gas! Reattach cartridge sample outlet tube to the sample cell and reinstall

the sample cell into the QuickTrace™ M-7500, close oven door, and reattach all
tubes except for the final tube end labeled “16€GAS EXHAUST €.”
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Note:

More than likely, water saturation of the Nafion® dryer will destroy it, making
replacement necessary. However, if the overflow accident is quickly caught,
cleaning and drying the Nafion® membrane immediately (per above procedures)
may save it.

13Determine whether any rinse solution (acidic stannous chloride dissolved in water)
got past the sample cell (during the original accident), and into any portion of the
remaining gas exhaust lines and KMnO, trap. Determine this by dismantling all
fittings "en route"™ and inspecting for the presence of any liquid or salt
encrustation in any of the fittings or tube ends. Especially check the dark purple
potassium permanganate powder to see if it is wet and/or no longer "free
flowing™ in any part of the trap tube.

If no undesirable condition is found in the above plumbing inspection, reconnect
all the system plumbing and check the gas flow, following the procedure in the
QuickTrace™ M-7500 Mercury Analyzer Software Manual. Be sure all peristaltic
pump tubes are engaged by their clamps before checking gas flow (otherwise the
gases will leak out the pump tubing and bypass the flowmeter).

If ANY undesirable condition was found during the above plumbing inspection
proceed to step 14. Otherwise, skip to step 25.

14Remove the potassium permanganate Mercury trap from the rear of the
instrument. If it is completely dry and simply set it aside. If the vapor trap is
wet, empty the KMnO, and dismantle the trap. Remove the glass wool plugs;
rinse all parts, fittings and tubes with deionized water and then Hydroxylamine
Hydrochloride. The Hydroxylamine Hydrochloride will clean any remaining
purple color from the vapor trap. Dry by means of rinsing with alcohol and
blowing dry with clean air or Nitrogen. Reinstall loose glass wool plugs into the
endcaps, install one cap, and refill tube body with potassium permanganate
powder (crystals). Install the remaining end cap and set the trap aside. Do not
reinstall the permanganate trap on the QuickTrace™ M-7500 Instrument at this
time.

15Follow procedures in steps 15 — 24 to rinse residual acidic stannous chloride brine
out of remaining internal gas exhaust tubing. Pump deionized water through the
Gas-Liquid Separator (GLS) until only deionized water remains in the tubing. Do
this with the ASX sample probe in a 50mL test tube filled with DI water and the
reagent capillary placed in a beaker of DI water. Refer to the QuickTrace™ M-
7500 Mercury Analyzer Software Manual for use of the QuickTrace™ M-7500
Instrument controls to place the autosampler sample probe in 50mL tubes of
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deionized water located in standard positions. Stop all pump flow and disconnect
tube end labeled ""16€Gas Exhaust<.”

16Next, disconnect the "low" end of the liquid waste tubing from the large waste

bottle; by means of the Luer disconnect fitting.

17With the front optical cabinet removed, pull the instrument forward to the edge of

the lab bench, so that the optical rail hangs out past the bench.

18Refer to Figure 5-10 and 5-12. Locate the ""gas exhaust™ fitting (16) on the

electrical cabinet front panel.

19Connect the liquid waste tube (From step 16) to the "'gas exhaust™ fitting.

20Place a waste receptacle (>100 mL) immediately under the other *gas exhaust™

21

22

23

24

25

26

27

fitting on the rear of the instrument. Alternatively, use the appropriate Luer
fittings and hook another transfer tube from the rear gas exhaust fitting to the
drain bottle on the floor.

Pump 100mL of deionized water through the GLS, until it all passes through to
the waste collection receptacle. Refer to the QuickTrace™ M-7500 Mercury
Analyzer Software Manual for use of the QuickTrace™ M-7500 Instrument
controls to place the autosampler sample probe in 50mL tubes of deionized water
located in standard positions. This will wash all residual perchlorate salt
encrustation and/or acidic stannous chloride brine out of the internal gas exhaust
lines and fittings.

Using QuickTrace™ M-7500 Instrument controls, lift the autosampler sipper tube
out of the deionized water tube and allow the peristaltic pump to push air
through the system, until no more water enters the waste receptacle.

Unhook the waste tube end from fitting 16 (Figure 5-12) and restore it to its
normal drain bottle fitting.

Reconnect the tube end labeled "16€Gas Exhaust€&" to the ""gas exhaust' port
on the lower left side (under the optical rail) of the electrical cabinet front panel.

Reinstall all covers, close all doors.
Initiate a reasonable gas flow using QuickTrace” M-7500 Software, pump rinse
solution through the GLS continuously, and let the system ""purge,” "dry' and

thermally stabilize for a period of 90 minutes.

Reinstall the permanganate trap onto the back of the instrument.
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28 Operate instrument normally.

5.15 Replacing the Hg Lamp Bulb

The effect of lamp current on data quality (absorbance and noise) is minimal over the
range 6-13 mA. When a lamp is new, the normal operating lamp current is 6.5 — 8.5
mA. As the lamp ages, the lamp current will automatically adjust to maintain constant
emission intensity reaching the EOFM filter/detector. See Figure 5-9, HH.

Use the QuickTrace™ M-7500 Software to check the lamp current. Wait until the lamp
current reaches 15 mA to order a new lamp. At this point, use a dentist mirror and
flashlight to check that the EOFM filter (HH) is not "smudged" (Refer to Figure 5-9).
If it's clean, order a replacement lamp. If the EOFM filter, (HH) is dirty, clean in place
using the cell cleaning procedure. After cleaning, recheck the lamp current. Install the
new lamp when the current of the old lamp reaches 15 mA, or if you need greater
absorbance sensitivity than the old “high current” lamp can provide.

To maintain the best possible detection limits (e.g. for critical work in the range <0.2 -
100 ppt). Order a replacement lamp when the lamp current reaches 10 mA (check first
that the EOFM filter is not "smudged"), and install it when the current reaches 13 mA.

To change the bulb, turn off the main power, unplug the QuickTrace™ M-7500
completely. Disconnect all power and communication cables and cords to the ASX-
520. Remove the ASX-520 from atop the QuickTrace™ M-7500 and set the ASX-520
to one of the sides. Remove the nine cabinet screws from the electrical cabinet cover
of the QuickTrace™ M-7500 and remove the cover. Allow the instrument to cool five
minutes. Locate the "heavy" yellow/orange colored lamp cord, on the left-hand side of
the cabinet interior. Trace the cord backward and unplug it from the lamp controller
board. On the top surface of the lamp block, push the edge of the gray foam toward the
front of the instrument. Under the edge of this foam is a small "Allen" set screw.
Insert a 0.050 inch Allen wrench into the setscrew head and loosen the screw.

Grab the old bulb where it attaches to its yellow cord and pull straight back (toward the
rear of the instrument). The bulb will slide out easily. Clean the new bulb by wiping
clean with a Kimwipe® or optical tissue moistened with high purity
(spectrophotometric grade) isopropanol, and allow to air dry (or blow dry with clean
gas). Don't touch the bulb face, once it is clean.

Holding it by the base, carefully insert the bulb into the lamp block until it stops.
Rotate the bulb base until the scratch mark scribed on the lamp body faces upward and
lines up exactly with a matching scratch mark on the lamp block housing. This scratch
mark may be an arrow or a date on the yellow power cord. Hold this position carefully
while tightening the Allen set screw. Check that the two scratch marks match up after
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the setscrew has been tightened. Plug the yellow lamp cord into the lamp controller
board. This plug only inserts one way into the socket. Re-install the cabinet cover and
screws, and reposition the ASX-520.

Turn on the unit; allow a 90 to a 180-minute warm-up. Check the lamp current on the
QuickTrace™ M-7500 instrument controls menu. If the current is not in the range 6 —
8.5 mA, call CETAC Service. If the lamp current is in the range of 6 — 8.5 mA,
operate the instrument normally.

5.16 Optional ADX-500 Autodilutor Maintenance

See ADX-500 Autodilutor Accessory Operator’s Manual.
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6 Troubleshooting the QuickTrace M-7500

WARNING

6.1 Fuses and Power

Disconnect the input power cord before attempting any fuse servicing.

There are two mains fuses located in the small fuse drawer at the top of the input
power module on the QuickTrace™ M-7500 (Figure 6-1, BH). Remove the fuse
drawer by raising the latch tab with a fingernail or non-metallic tool until it
releases.

Please note that on the QuickTrace™ M-7500 there are four additional screwdriver
accessible fuses (Figure 6-1, BJ).

Contact CETAC Customer service and support regarding suspected difficulty with
these four fuses.

For 220-240V Operation of the QuickTrace™ M-7500:

e Mains: Use GMC - 5 x 20-mm, 1.5 A, 250-v, time-delay.
o FI1: 1.5 A Slo-Blo.

o F2: 0.75 A Slo-Blo.

o F3: 2.5 A Slo-Blo.

o F4: 1.25 A Slo-Blo.

For 100-120V Operation of the QuickTrace™ M-7500:
e Mains: Use GMC - 5- x 20-mm, 2.5 A, 250-v, time-delay.

e FI: 1.5 A Slo-Blo.
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e F2: 0.75 A Slo-Blo.
e F3: 2.5 A Slo-Blo.
o F4: 1.25 A Slo-Blo.

The ASX-520 Autosampler, peristaltic pump and optional ADX-500 Autodilutor
also employ fuses. The fuses are located in the sealed 24\VVDC power supplies, and
are not user serviceable.

WARNING

Replacement with higher-rated fuses is not recommended. Violation voids the
warranty and will be solely at the user's risk. Blown fuses indicate an
abnormal condition, and replacement should be uncommon. Call CETAC
Customer Service and Support if repeated fuse blowing occurs.
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" >
Py 2

Figure 6-1. Locations of fuses in the QuickTrace™ M-7500.
BH - QuickTrace™ M-7500 Mains Fuse
BJ - Fuses F1, F2, F3 and F4
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6.2 Cannot Zero Instrument (Log 100 Error)
Perform the following steps:
1Check that the Hg lamp is on in the software and that the main power switch on
the back of the instrument is in the on position (up). Verify the yellow light
on the front panel (Figure 5-11, A) is on.
2Be sure instrument is fully warmed up (See “warm-up times” in Section 4.7).
3Check that both cells (sample & reference) and cell end caps are clean and
"dry" (no liquid or dried stannous chloride obstructing the gas flow or the

optical beam. If so, see Section 5.7).

4Check that both cell windows are clean (See Section 5.6.2).

6.3 Drifting Baseline

The system might not be thermally stable because of insufficient warm up time.
Wait longer.

e Check that gas pressures are stable and correct. Variable gas flow can cause
the baseline to drift. Check that no stannous chloride encrustation exists in gas
lines/fittings after a GLS overflow accident in the unlikely event of an
overflow protection failure. See Section 5.6.2.

e Check that the gas hoses are not pinched between the front cover and the main
electrical cabinet.

e Check the cleanliness of the cell windows and cells.
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e Check that the lamp block heater works. The lamp block should be hot (50°C)
to touch. Turn the lamp power off. Remove lamp housing cover and touch the
lamp block momentarily to verify that it is hot.

e With the Hg lamp off, check that the EOFM filter is not dirty (inspect it with a
dentist’s mirror and low angle flashlight).

e Check that the lamp current is not too high using the QuickTrace” M-7500
Instrument controls. High current indicates a worn-out lamp, if all the
windows and optics are clean.

e Replace the Nafion® dryer cartridge.

6.4 Low Absorbance or No Mercury Response
Check that the Hg lamp is on.

Check all liquid uptake rates and gas flow. If there is no liquid or gas flow, see
Section 6.5 below.

e Ensure the reagent tube is in the reagent bottle.

e Check that SnCl, is active, not empty, not oxidized or precipitated.
e Ensure the standards have the correct Hg concentrations in them.
e  Check the liquid lines for kinks or clogs.

e  Ensure the standards have 7% HCI in them.

e Check the gas flow at the GLS outlet.

e Check the gas flow at the sample cell outlet.
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e (Check that the gas flow at the KMnO, trap outlet; does not drop in pressure or
flow, this indicates an upstream block or a leak.

e Check all plumbing connections for correct location and proper seal.
e Replace the Nafion® dryer cartridge.

e  Mechanically block the sample beam optical path (e.g. with a business card)
and see if absorbance goes full scale (> 1,050,000 pabs).

e Reboot the system: shut down the software, and power down the
QuickTrace™ M-7500 and ASX-520. Restart, and check the signal.

6.5 No Liquid or Gas Flow

6.5.1 If No Sample or Rinse Flow
e Increase the tension on the sample pump tubing to start flow.

e Be sure the sample, SnCl,, and “Lig. Mix” tubes are not pinched off anywhere
and restricting flow.

e Check especially that neither tube is pinched behind the “snap-on” optical
cabinet or under the autosampler foot.

e Check that the rinse station is filled with 1% HCI/HNO; v/v.

e Ensure all pump tubing is centered in clamps.

e Check for clogs in sample tubing.

e Check for kinks in the ASX-520 sample probe and sipper tube.

e Check for excessive pump tubing wear. Replace if needed.
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6.5.

6.5.

6.5.

2 If No SnCl;, Flow
Increase tension on the reagent pump tubing to start flow.

Check to see that no precipitate has formed and clogged the reagent sipper
and/or pump tubing.

Check for excessive pump tubing wear. Replace if needed.

3 If No Drain Flow
Increase tension on the drain pump tubing to start flow.

Check that there is no clogging of the drain outlet tubing of the Gas-Liquid
Separator. If clogged, clean or replace the drain outlet tubing.

Be sure the drain tube is not pinched off and restricting flow. Check especially
that it is not pinched behind the “snhap-on” optical cabinet or under the
autosampler foot.

Ensure the vent port on the waste bottle is open, and that the bottle is not
overflowing.

4 No Gas Flow or Low Gas Flow

Check that the in-line gas filter is not clogged. Remove the threaded
connection downstream from the filter and check for gas flow at the filter
outlet.

Ensure all gas supply lines are connected correctly.
Check that no gas tube is kinked or pinched.

Be sure that the KMnO, trap is not packed too tightly (with either the glass
wool plugs or the reagent crystals) and restricting flow. Repack if too tight.
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e Check for leaks/clogs throughout the gas system, especially after a GLS
overflow accident. Check flow after each fitting/component to isolate the bad
section.

6.6 Double Peak With Low Absorbance

This may indicate a problem with not enough (or none at all) reagent (stannous
chloride) uptake. Check the following items:

e The reagent sipper tube is in the reagent bottle (rather than sitting in a
deionized water container or loose in air).

e Thereis liquid in the reagent bottle.
e The sipper tube is submerged below the liquid level.
e The liquid is 10% stannous chloride solution in 7% HCI.

e The reagent is not "old,” precipitated, yellowed or otherwise oxidized (for
example, by leaving the bottle open overnight).

e There is no clog, kink, pinch, or other obstruction in the reagent tubing
pathway.

e The reagent liquid uptake rate is at least 1.5 mL/min at 50% pump speed.

e The ASX-520 sipper tube is the right size, no longer than 3.5 feet and no
smaller than 1.0mm i.d.

e The sample uptake is at least 4 mL/min at 50% pump speed.

e The ASX-520 probe, reagent sipper tube, QuickTrace™ M-7500 mixing tee
and GLS liquid/mix capillary inlet is not under pressure from a partial clog.
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6.7 Poor Reproducibility

e  Always be sure to matrix match standards and samples as closely as possible
(excluding the 7% HCI in the standards), and rinse solution should also be 1%
HCI/HNO:s.

e Inspect the liquid flow into and out of the Gas-Liquid Separator. If either the
sample in or waste out is pulsing, adjust the clamp tension on the
corresponding tubing in the peristaltic pump to smooth out flows. If unable to
stop the pulsing, check to see if the pump tubing is worn out. If so, replace the
pump tubing. Be sure to check all the pump tubes.

e Check that the center post is fully “wet.” If partially dry anywhere on post
surface, wet the post see section 4.8.

e Check to see if the reagent tube is in the reagent bottle.

e  Ensure that the stannous chloride has not been emptied or oxidized. Old SnCl,
can lead to poor results. Replace if yellow, precipitated, or just too old.

e Ensure that the ASX-520 rinse station and rinse bottle are filled with 1%
HCI/HNOs.

e Inspect both cell windows for fingerprints, films, or debris. If dirty, clean the
windows following the procedure outlined in Section 5.7.

e Check that gas pressure to the QuickTrace™ M-7500 is at 120 psig.

e Check the output gas flow after the KMnQO, gas trap with a flow meter (to
check this flow, all pump tubes must be clamped or plugged). This gas flow
should be the same as set in the software. Check all the seals and recalibrate if
necessary. Note calibration and flow stability.

e Check the gas flow at the GLS exit.

e Check the gas flow at the sample cell exit.
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e (Check that the optimal instrument settings are employed. See the
QuickTrace™ M-7500 Mercury Analyzer Software Manual and chapter four of
this manual for details.

e Check that the peristaltic pump rollers are not severely worn. Inspect all
rollers with tubing removed. Roller facets should not be “grooved”. All
rollers should spin freely when turned by sliding your thumb quickly across
them. None should feel “gritty” or slow in spinning. Replace the head if any
one of the 12 rollers are grooved or fail to move freely.

e Check that the baseline is not drifting severely (See Section 6.3).

e (Check that the raw analog system noise is < 10 pAbs. If not, call CETAC
Support.

6.8 Noisy Baseline

e Check that flows into and out of the Gas-Liquid Separator are not pulsing.
Pulsation indicates improperly adjusted pump clamps.

e Check that gas pressures are correct.
e Be sure the SnCl, is fresh and not oxidized or precipitated.
e (Check that the cell windows are clean.

e Check that the EOFM filter is clean. Turn the Hg lamp off and check that the
EOFM filter is not dirty (inspect it with a dentist’s mirror and low angle
flashlight).

e Check that nothing has been spilled on the binocular camera lenses. Turn the
Hg lamp off and check that the camera lenses are not dirty (inspect them with a
dentist’s mirror and low angle flashlight). Call CETAC Customer Service and
Support if the camera lenses are dirty.
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e Check that the lamp current is not excessive (>15 mA). Do this with the
QuickTrace™ M-7500 Software. For more information see Section 5.15.

e Check cleanliness of the cell windows and cells.

6.9 Bad DL

Check low absorbance. See Sections 6.4 and 6.6.

e Check noisy baseline. See Section 6.8.

6.10 Sudden Standard Absorbance Rise During Run

e Ensure the rinse bottle has 1% HCI/HNO:s.

6.11 Poor Accuracy

Verify good reproducibility (e.g. ~1 % RSD on standard replicates).
o If reproducibility is poor, see Section 6.7.

e  Ensure the standards contain 7% HCI (v/v).

e  Check that samples are properly digested.

e Utilize an appropriate process standard to validate digestion and container
storage.

e Check process (digestion blanks, containers, and rinse solution) for Mercury
contamination.
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Check standard solution accuracy, and all gravimetric/volumetric process steps
and equipment for accuracy and calibration.

If very low samples are run immediately following high samples or standards,
the rinse time may not have been long enough and the result may be reading
low. (Increase rinse times when sample and/or standard concentrations are
widely spread).

Be sure that the rinse solution contains 1% HCI/HNO;. If it only contains
deionized water, very low samples (acidified) may read erroneously high if
they immediately follow the high standard or a high sample, regardless of
allocated deionized water rinse time. The problem is avoided by a 1%
HCI/HNO; solution in the rinse solution bottle.
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Glossary

This manual frequently uses the following terms:

A

AAS

Abs

ADC or A/D
ADX-500
ASX-520
Bar

Ar
CH3HgCl

CLP

cm

Cold Vapor
Direct AAS or
CVAAS

DBA
Dia.
DL

DSP

ea.

Amperes, Electrical Current

Atomic Absorption Spectrometry
Absorbance (-logio T or 2-LOG10 %T)
Analog-to-Digital Converter

Optional Autodilutor Accessory

The ASX-520 Autosampler

Unit of Pressure. 1 bar =100 kPa ~ 14.5 psi
Argon Carrier Gas, Chemical Formula

Methyl Mercuric Chloride (or “Methyl Mercury”), Chemical
Formula of a Common Organo-Mercurial

Contract Laboratory Protocol (Analysis Protocol of U.S.
EPA)

Centimeter (102 meter), Unit of Length

Direct Atomic Absorption Spectrometric Analysis (at
253.652 nm) of “head-space” gas from a stannous chloride or
stannous sulfate reactor using neither flame, nor plasma,
nor furnace nor any other electro-thermal atomizer.
CVAAS works only for the element mercury (Hg).

Doing Business As
Diameter

Detection  Limit. Smallest statistically detectable
concentration, where the absorbance, Abs (produced by that

concentration), equals three times the standard deviation o
of the blank Abs.

Digital Signal Processor
Each
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EOFM

EPA
EPA-245.1

ETFE

GCU
GLS
HC1

Hgo
Hg2+

HgCl2
HNO3
id.
IDL

KMnOs4

LED

QuickTrace Mercury Analyzer Operator's Manual

Glossary

Electro-Optic Feedback Module; Used to stabilize the Hg
lamp.

U.S. Environmental Protection Agency

The standard EPA Method of water quality analysis for
measuring mercury (Hg).

Ethylenetetrafluoroethylene (Tefzel®), A polymeric tubing
material.

Gram, unit of mass or “weight.”

Gas Control Unit, Sets and regulates carrier gas flow rate
Gas-Liquid Separator

Hydrochloric Acid, Chemical formula

Mercury, Chemical symbol

Mercury, Elemental (reduced) state

Mercuric ion, Mercury in +2 (oxidized) state, Typically
HgCl2

Mercuric Chloride, Chemical formula
Nitric Acid, Chemical formula
Inside Diameter

Instrument Detection Limit. DL in ultra-clean, high purity
acid media (e.g. 7% HCI, “Ultrex II” grade). IDL is
generally measured under “favorable” operating conditions
and does not involve sample digestion or preparation steps.
IDL indicates what the instrument is capable of doing, if not
subjected to contamination, digestion loss, storage loss, or
other sample collection/preparation errors or limitations

Potassium permanganate, Chemical formula of oxidizing
reagent, and Mercury Exhaust Trap agent

Liter, Unit of volume

Light-Emitting Diode
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QuickTrace™

QuickTrace™

mA
MDL

mL

MSDS

N2

Nafion®

nm

ng
o.d.

Specifically the CETAC Mercury Analyzer instrument that
sits below the ASX-520 Autosampler.

Specifically the entire Mercury analyzer system including
the QuickTrace™, ASX-520, Peristaltic Pump, etc.

Milliamperes (10-3 amperes), electrical current

Method Detection Limit; DL measured under actual reagent
purity, sample preparation, and storage conditions for
samples, reagents, and containers in question. Calibration
standards are generally prepared in the sample media and
are carried through all sample digestion/preparation,
storage and transfer steps, etc., as are samples. In the
presence of significant contamination, small concentration
detectability gets worse and the actual MDL should be

statistical MDL!

Milliliter (cubic centimeter, cc, 10-3 L), Unit of volume
Millimeter (10-3 meter), Unit of length

Material Safety Data Sheet specifying chemical hazard type
and level.

Nitrogen Carrier Gas, Chemical formula

Registered trademark of DuPont (E.I. du Pont de Nemours
and Company), which trademark is licensed to Perma Pure,
Inc. and used (with permission) herein by SD Acquisition,
Inc. DBA CETAC Technologies. The trademark is
descriptive of DuPont/Perma-Pure’s porous membrane
which passes water vapor, but not Hg vapor.

Nanometer (10- meter), Wavelength unit
Nanogram (109 gram), Mass or weight unit
Outside Diameter

Transmitted Radiant Power, photon flux at sample detector
(after passing through sample).
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Po

pPC
PEEK

pg
PID

ppb

ppm

ppt

psi
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Incident Radiant Power, Photon flux at reference detector
(before passing through sample).

Personal Computer

Polyetheretherketone; A machined polymeric construction
material.

Picograms (10-12 g), Mass or weight unit.

Proportional Integral Differential. Description of a type of
precision heater control device.

Parts Per Billion (ng/mL, 10° g/mL, pg/L, 10¢ g/L),
concentration unit.

Parts Per Million (ug/mL, 106 g/mL, mg/L, 103 g/L),
concentration unit.

Parts Per Trillion (pg/mL, 1012 g/mlL, ng/L, 109 g/L),
concentration unit.

Pounds Per Square Inch. Pressure. 1 psi~ 0.068 bar. 1 bar
=100 kPa.
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psig

PTU
Pump or PP
P-P

RMS

RSD

SCR
Sn
SnCle
SRM

TC

TD

UHP
uv

VAC

Pounds Per Square inch. Gauge reading (above
atmospheric pressure).

Precision-Timed Uptake
Peristaltic Pump

Peak to Peak. A description of how signal noise is
measured (One method).

Root Mean Square. A description of how signal noise is
measured. RMS = 0.707 of peak amplitude (another
method), approximately one standard deviation unit.

Relative Standard Deviation. A measure of data
precision or reproducibility.

Stannous Chloride Reactor
Tin, Chemical Symbol. Typically as SnCl: reagent.
Stannous Chloride, Chemical formula of reducing agent.

Standard Reference Material, Containing a certified,
known Mercury level.

Transmittance (P/Po), Often %T or percent
transmittance (P/Po x 100%)

“To Contain” Designation of a type of volumetric flask
calibrated to accurately contain a specified volume of
liquad.

“To Deliver” Designation of a type of volumetric flask or
pipet calibrated to accurately deliver a specified volume
of liquid.

Ultra High Purity

Ultraviolet; Short wavelength region of spectrum below
370 nm (e.g. 253.7 nm)

Volts Alternating Current
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VDC
XS

ng
pL

pAbs
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Volts Direct Current

A substantial concentration “Excess” of one chemical
reactant (over another).

Micro-gram (10-¢ g), Unit of mass or weight
Micro-liter (10-6 L), Unit of volume
Micro-absorbance units. (10-¢ Abs)
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