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FlashEA 1112 — Analytical Troubleshooting

This chapter provides information to help diagnogtics of ingrument troubles and a guide to solve
them. The following Tables indude a summary of the man problems. Also there are specific
descriptions of severa troubles with typical chromatograms to help you during the troubleshooting

procedure.
TABLE 1-Lig of analytical troubleshooting
Problem Diagnosis Remedy
High N blank Presence of leak. Check that Helium and Oxygen lines are leak free

Oxygen line or cylinder contaminated.

Autosampler not purged
(see page 4)

if not eliminate possible leaks.
Purgetheline, or replace the cylinder.

Check that the flow is correct (100 ml/min for 1
drum, 150-200 ml/min for more drums)

High constant N blank

Oxygen cylinder contaminated.

Replace the Oxygen cylinder.

in  several sequential

runs Presence of leak in the autosampler. I dentify leaks and remove them.

Decreasing N  blank | Oxygen line contaminated. Purge the line 10-20 minutes. Repeat blank run.
values.

Increasing N  blank | Copper exhausted (see page 13) Replace the reactor.

value,

Tailing on N peak

Bad combustion.(see page 5, 10)

Decrease weight of sample,
guantity, clean ashes.

increase oxygen

High C blank.

Tin capsul es contaminated.

Memory effect to bad combustion.

Check capsule box, tweezers, work bench must be
clean.

Remove ashes and/or analyze lower amount of
sample.

Tailing or split on C
peak.

Too many ashes.

Bad combustion (see page 5)

MA S200 cover position not correct.
(see page 5)

Check ashes and remove them.

Decrease weight of sample,
quantity.

increase oxygen

Check the MAS200 cover position.

Bad separation between
Nand C.

High Nitrogen blank value.

Copper exhausted (see page 13)

Check the Nitrogen blank. Repeat the analysis.

Replace the reactor.

Peak between N and C.

Oxygen line contaminated
Inadequate Oxygen purity.

Purge of MAS200 with multi-drums
incomplete (see page 4).

Sample delay not correct (see page 9)

Exclude autosampler and check the oxygen blank.
Exclude autosampler and check the oxygen blank.

Increase the Helium Reference flow to 150-200
mi/min.

Increase or decrease the sample delay time.

Negative peak between
NandC

Helium and Oxygen pressure are not
the same in CHN/O and CHNS/O
configurations (see page 3)

Regulate both pressures to the same val ue 250 kPa.

Spliton H peak. The tube connecting reactor and GC | Cut off the clogged tube portion.

columnis clogged.
Retention time very| Presence of leaks or obstructions in | Perform a leak test or reach and remove the
delated respect to the| the pneumatic circuit. obstruction.

typical chromatogram.

Anhydrone exhausted (see page 14)

Change Anhydrone.
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TABLE 2 - Analytical Troubleshooting related to sample nature.

Problem Diagnosis Remedy
Sulfur peak: Incomplete Sulphur conversion| Add about 10 mg of vanadium pentoxide to the tin
tailing or split (for example in soil, leaves,| container before weighing the sample and mix them.
(see page 15) plants, samples with inorganic

sulphur).
Hydrogen peak: Split Presence of fluorineinthesample | For CHNS/NCS use Silver capsule (P/N 240.054.05)
(sometimes also ghost and weigh 0.2-0.4 mg of sample).
peak on Carbon peak) For CHN fll the reactor with a specific absorber mix
(see page 16) before the catalyst.

Effect of the Helium and Oxygen pressure on the analysis.

The nomind pressure of gas supplies for al configurations of the HashEA1112 dementd andyser
should be 250 kPa for Heium and 250 or 300 kPa for Oxygen according to the andytical
configuration.

For CHNS/O and CHN/O with two furnaces it must be 250 kPa, for al other configurations must be
300 kPa.

Trouble if the Heium and Oxygen pressure are not the same (250 kPa) in CHNS/O and CHN/O
configurations with two furnaces, there is a negative peak between Nitrogen and Carbon peaks.

Solution: It is necessary to regulate both pressures to the same vaue to eiminate the negative pesk
and to have a good separation between Nitrogen and Carbon peaks.

Typical CHN chromatogram

Hyehngen

|

CHN chromatogram with an
Oxygen pressure higher than ' Chibon
Helium pressure

Hitrpg
4 Hydrogen
-

[m/olt)

0 [zec] 540,
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MAS 200 Autosampler: Influence of Helium flow reference
line and cover position.

1) Influence of Helium flow reference line:

The purpose of the Helium Reference line is to degas the area where the samples are housed in the
autosampler.

The nomina flow used for dl configurations of the HashEA1112 dementd analyser should be 100
ml/min if the autosampler is provided with the first 32-position sample tray.

Trouble: In the chromatogram there is a pesk between Nitrogen and Carbon when the MAS 200 is
provided with more sample trays because the purge is not complete.

Solution: Increase the Hdlium flow from the reference line to 150-200 ml/min.

Effect on CHNS chromatogram

2) Effect of the MAS 200 cover position

The autosampler has a protection cover tha is postioned over the sample tray. A complete
dearegtion of the area where samples are housed is only possible if the cover is placed in the correct

way.
Trouble: Bad separation between Nitrogen and Carbon, high Nitrogen blank value.

Solution: Put the cover in the correct postion.
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CHNS chromatogram wher e the cover ispostioned in an incorrect way.

10.
Clarbon
[ olt]
Sulphur
J/j\\_
e
[zec] B,
Blank analysisin Nitrogen/Protein configuration
dies026.DAT dies025.DAT
18 Area 190000

[ olt]

0.35

itrogen

[zec]

162

— (bad position)

| Area 2600
(correct position)

Bad combustion in CHN, CHNS and NCS configurations.

Bad combustion of sample due to:

many ashes catayst exhausted.

Trouble:

catalys.

Tailing on Nitrogen pesk

Bad separation between Nitrogen and Carbon peaks

Split or tailing on C pesk

Solution: Decrease the weight of sample, increase the oxygen quantity, clean the ashes, change the

high weight of sample, required oxygen not sufficient, too
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Typical CHNS chromatogram
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How to establish the required amount of oxygen in CHN, CHNS and NCS
configurations.

In the andytical conditions set in the page “Method” of the software Eager 300 there are two
parameters that can be modified to optimise the method: one is the oxygen flow and the second is
the oxygen injection time. The nomina vaues used are 250 mi/min and 5 seconds respectively.

EA 1112 Method - N C H 5.eam Ei
Fil= Edit Help

Temperature  Flow / Timing | Deteu:h:url

— Gas flow
e M [130 | mifmin
Duywgen: v !240 mldmin
Reference: v !‘I an il ity

i~ Spztem timing

Cycle [Run Time]: iEDD 3EeC

Sampling Delay: i‘l 2 ZEC

Oxwgen Injechon End: !5 zEC

A ekt Falodmleds 1

[5et | Seti | Help | Ok I

|Tum the carrier flow on or off

To establish the required amount of oxygen for a specid gpplication the following tests can be
performed:

1) Modify the oxygen flow fixing the oxygen injection time, or

2) Modify the oxygen injection time fixing the oxygen flow.

Note: with possibility 1 there is no variation of the retention time of elements during the different
runs while with possibility 2 there is a shift of retention times during the runs.

Warning: The calibration and analysis of samples must be performed under the same conditions of
Oxygen flow and Oxygen Injection Time.

Test 1: 0.
a) Run1: Fow 300
ml/min, Injection Time
13 sec.
b) Run2: How 280

mi/min, Injection Time | ™"

13 sec
No variation of Retention 51805 |
Time of elements T e e e o S

00,




Test 2:
c)

d)

Shift of Retention Time of

Run 1: How 300

ml/min, Injection Time

6 sec.
Run 2: How 300

ml/min, Injection Time

13 sec

elements

57.982 ————

[ olt]

9350

ss?éi_" :2"“%’2“'“
gy B e

Example of an analytical test for coke analysis.

It was modified the flow of oxygen and it was fixed the oxygen injection time. To peform this test
it isnecessary dso to fix the weight of sample (for example about 3 mg).

The test condgst in the andysis of 3 mg of sample as run 1 followed by a blank with a tin capsule as
run 2 garting with the maximum flow dlowed 300 ml/min and 13 sec as injection time for example.
If the area of Carbon in the blank remain in the accepted vaues (10000-15000) indicated that the
combustion of coke sample was complete, but it is possble that is too much oxygen free that uses
the copper decreasing its lifetime.

The test will be repeated with lower flow of oxygen until the blank vaue is not acceptable (memory
effect due to incomplete combugtion of coke sample), indicating that the amount of oxygen used
was not sufficient for thisweight of sample.

The next table shows the different data obtained.

Test | Oxygenflow | Oxygen Injection Time| Waeight of Sample Blank C Area
No. (ml/min) (sec) (mg) (mVolt)

1 300 13 2.984 12535

2 280 13 2.947 12860

3 260 13 2.996 11075

4 240 13 2.946 13728

5 220 13 2.973 39894

6 200 13 2.946 334444

The blank vaue increase when the flow is 220 mi/min or less. The best conditions for the andyss

of about 3 mg of coke can be with aflow 240-260 ml/min.
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I nfluence of Sample Delay on the combustion in CHN, CHNS,
NCS configurations.

The nomind vaue used of Sample Dday in these configurations is 12 sec but sometimes for a few
samples such as lubricant, oilsis not correct for tota combustion.
Trouble: In the chromatogram thereis an other peak between Nitrogen and Carbon pesks.

Solution: Increase or decrease the Sample Delay until the extra peak disappear.

. 4
Test . Carbon
Sample Delay: 12 sec
(typicd conditions):
Double pesak for Nitrogen it
itrogen /Sulphur
og 1\ o
1@
0. [zec] G000,
Test 2: 4
Sample Delay: 15 sec
(new conditions):
Typica chromatogram [mivolt] /t
gghv .~
[zec] GO0,
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Bad combustion in Nitrogen / Protein configuration

The N/Protein andyser is an indrument designed for the macro determination of total Nitrogen
present in a wide range of organic and inorganic samples. These include food, cereds, fertilizers,
tobacco, feedstuffs, soils, beer and other materids which require characterization and qudity
control.

The combudtion of the sample is the core of the andytica process. Reliable and reproducible results
are obtained only if the combugtion reection is quantitative. A quantitaitve combugtion is obtained
only if the right weight of sample is dropped into the combugtion reactor smultaneoudy with the
correct amount of pure oxygen. When this condition is not satisfied, the combsution can not be
complete: the chromatogram will immediately show a methane pesk.

The combustion of some type of samples is not as easy as others in particular, samples vary rich in
fas must be weighed in lower range or must be given more oxygen. The reason is found in the
chemica dructure of this type of sample the fats contained in the sample consst of long diphétic
C-C chains, not easly combusted but essily cracked, with a high methane yidd. The methane
produced by the cracking is then partidly oxidized by the oxidation cadyst, which is consequently
partidly reduced. So in this type of sample it is more likely, to have the methane pesk duted after
the Nitrogen peak.

On the other hand, it is possble to increase the sample weight range or decrease the amount of
oxygen required in the case of other types of samples. samples rich in water, for instance, are not
difficult to combust.

10.

Typical N chromatogram

(Combustion OK)

[rtilt]

oI /7]

10

Mitrogen

N chromatogram with
bad combustion

(second peak: methane) (/o

Methane

i} [zer) 360

10117



In conclusion a bad combustion is caused by one of the following reasons:

a) too big sample sze: can not be quantitatively combusted,

b) combugtion ashes: If the ash layer is too thick, the sample temperature is too low and is not

enough for proper ignition,

c) too little oxygen avalable : in order to perform a quantitative combugtion, oxygen must be
avalable in the right amount a the right time. If one of these two conditions is not achieved,

complete combustion isimpaossible.

How to establish the required oxygen quantity in N/Protein configuration

There are samples that due to ther nature require a minimum Oxygen quantity versus other samples
that require greater Oxygen amounts. The software Eager 300 provides a Table comprisng various
categories where samples of different nature are memorized or can be memorized.

Sdecting, after the waght entry, the category to which the sample beongs the sysem will deliver

the right oxygen quantity required for a complete combustion.

i dampls Lable -E'ﬂ I
| Tab| Bie Edtwample Vel chiom e Balace Help
SampleTable | | ay)==i| ] En|cwf oo |
|0 [Gample nam=  [Fimteme [Tipe  [Shd name |Wieight  |PipkeinFactor |Cabeguip [=]
1 Tircapade wateln |Blank @ =
] fopsiicscid w02 Bipas @
3 Sapaiic acid a3 Sid Spmmic and (G653 (e
L Azpartic acid waneflld Lk TeS 625 =
5 Pask vanelll5  [Libk X4 538 T
& Paeta wanelllG Lk ZRE R [
I Fasla wAellIT (L A B2 E
] Fashs waell3 Lk 250.3 525 E
a Fasta waneflld | 131 RIS E -
(1| b
(0,3 Lareal |
Lot nd ineylfh A Pmiein conliquistion [0H sulocake | 1B 5= 3 see | v
d’ Automatic DOxygen Dosing V4
y
Thiz window provides the ple nature zelection for aut ti ,/
calculation of the oxygen quantity needed for optimal combustion.
| Sample M. & Tupe: Unk ‘weight [mg): 220.4,
o
Use fived oxpgen quantity setted for all zarad® marked (@ I
— Automatic Oxygen quantity:
Categary : B .
Oxpgen time [zec) [\:\u"eight"ZD.-"‘I o0 * IH ]
A [ B [ € [ b [ E [
1 [Forage Cereals Sail  Beer L Automatic Oxygen Dosing with the
2 |Fodder | Pasta Fertilizer Juice .
3 |Leawes Flour Milk rela“ve Cat%ory Table
4 |Tobacco Meat Ice Cream
9 |Cocoa Cheese -
] »
oK | LCancel |

This condition is obtained by a feature provided thanks to the method below:
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Method for Oxygen Dosage (OxyTune):

1) A fixed Oxygen flow of 300 ml/min was st.

2) The blank vaue was checked by repeat injecting Oxygen for 30 seconds in a resulting
theoreticd quantity of 150 ml.

3) Standardization was performed using aspartic acid (10.52 %N) from 50 to 100 mg and
injecting fixed Oxygen amounts 30 sec.

4) Samples having different nature were andysed as follows:

a 200 mg of sample and 60 sec Oxygen Injection Time..

b) At theend of the andyssthe blank was run again.

Cc) The same procedure (sample analyss and subsequent blank analyss) was followed
reducing the injection time a every sequence run. Checking the increased blank
vaue, the combustion critical point was established.

d) After having edablished the combugtion criticd point, the ided Oxyger/sample
weight factor (obtained dividing the Oxygen quantity injected by the sample weight)
was found and stored in an gppropriate category.

e) The sample andyss was repeated darting by reducing the weight to 100 mg and
then increedng the weght until reaching the maximum quantity accepted by the
container. Being ided factor multiplying vaue memorized, the Oxygen amount for
eech dngle andyss was automaticaly caculated smply sdecting the category the
sample belongsto.

Based on these results the Table shown before was created.
This Table contains:
- Four categories for samples A, B, C, D where the ided factor vaues (Oxygen/sample
weight-sample nature) of the samples have been prefixed.
- Thenature of samples.
- Four free categories E, F, G, H where sample names not consdered in categories A, B, C, D
can be memorized. When a free category is sdected, the idea factor vaue must be entered

in the appropriate box.
Ideal Factor Value: o Mtomalic Dsg e Dosing
Correlation between Oxygen and Tl OB S R R
Sample weight/nature. . e T i
For category A, B, C, D anided
factor value was fixed: Ldliabaliiedn Ul
Category A: 1.3
Category B: 1.1 Ealma'l::“?“?l“:
Category C: 0.4 b ==
Category D: 0.2 s g e i =L [ S e e ]|

oreds  Soil Boar  Logna 1.6 Mocclel 6 [Chocolate 1.6 | Soit'olio 1
Ferlibzer 'Juice  Mocciole 22 Chocolxe 1.4 |Pasho 2.1 Sott'alio 08
Pelil Ferilorg 1.8 soitolo 0.6
loe Gream CGhocolsts 22

In the categories E, F, G, H, were
included other samples. For
example for chocolate (category
Eor F) wasused 22 or 14 as
factor depending of type and
weight of sample used.
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| nfluence of exhausted consumables on the analysis.

1) Influence of exhausted Copper.
In al configurations the function of the Copper is to reduce the Nitrogen Oxide to molecular
Nitrogen, to reduce Sulphur Trioxide in Sulphur Dioxide and to retain the excess of Oxygen used
for the combustion. During these redox reactions the Copper is converted in Copper Oxide.
Troubles: Bad separation between Nitrogen and Carbon
Increasing Nitrogen blank vaue.
Increasing in the Nitrogen data.
Solution: Replace the reactor.

Example: NC chromatograms where the Copper is exhausted:

WATE 19473
'-.IHI | lf‘ Hill
\ A
|ival] ",L o] { ; ‘.1
N . r \
L. __,_.-ffk\“" ......... \..._ N . ___,// \""rl e SR
0431 4 01.=5 4
(1} (£214] 300, i} [E£34] 300
AT : 54077
™\
i - ",
IJH \ [ """-,.L \L'u
! f ) b
[rrticlt] L Irafal| \ I'"L
I T / :
I R A \ %
it y 2020202 S T i . i b S
4+
1] [aec] A (i [sec] e 111}

2) Influence of exhausted Soda Lime

In N/Protein configuration the firgt trap isfilled with Soda Lime that retains the Carbon Dioxide
produced during the combustion and also part of the water produced.

Troubles: Increasing in the Nitrogen % data
Tailing in the beginning of the Nitrogen pesk
Bad Nitrogen Blank chromatogram

Solution: Change the Soda Lime.
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Typical Nitrogen chromatogram

Typical blank analysis

=0,

[mial] |[ II

18

[ olt]

(K]

I} (28]

300,

Tailing on Nitrogen peak

Bad Blank analysis

& prot0s0.DAT protl52 DAT protl53.DAT

[mivalt]

0. [z2c)

265,

Tailing in the start of the peak

an.

[rrivolt])

0. L
@
0.

[zec]

300.

Double peak

B3

[l k]

14m 1 : -

20

a5

[molt]

o [zec)

280.

3) Influence of exhausted Anhydrone.

In NC and N/Protein configuration the trap filled with anhydrone is to retain the water produced

during the combustion of the sample.

When the anhydrone is completely wet it may produce an obdtruction in the trap and consecutively

adecreasng in the Helium carrier gas flow.
Troubles:

Solution: Change Anhydrone.

Retention times deleted respect to the typica chromatogram.
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Analytical Troubleshooting related to sample nature:

1) Tailing or split of Sulphur peak: Incomplete conversion of Sulphur

Troubles: Tailing of Sulphur pesk

Double Sulphur pesk.

Bad reproducibility and accuracy of Sulphur data.
Solution:

sample.

Typical CHNS chromatogram.

Add about 10 mg of Vanadium pentoxide into the tin container when weighing the

12.

arbon
: itfogen

(mivalt] H__Hjldmgen

o

Sulphur

[zec) 720

Double Sulphur peak

Tailing on Sulphur peak

14

il e

HyHrasgun

it |

| | I

=]

18

I ol

0 szl 70
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2) Split on Hydrogen peak: Presence of fluorine containing compounds.

The andyss of Huorine-containing compounds shows many difficulties due to the high reactivity
of this ement. Other hadogen aoms (Cl, Br and I) do not influence CHN / CHNS determinations,
no specific precautions need to be taken.

Troubles: Talling or Slitting on Hydrogen peak
Ghost peaks on Carbon peak

Solution: For CHN configuration: to diminate the problem fill areactor with the specific
absorber Fluorine mix (according with the relative layout, see below).
For CHNS configuration: to reduce the problem, weigh 0.4-0.6 mg of sample in a
Silver capsule (P/N 24005405).

Analytical conditions CHN reactor for Fluorine

T tube: 950°C containing compounds

T oven: 75°C

Helium Carrier Flow: 140 ml/min
Helium Reference Flow: 100 ml/min
Oxygen Flow: 250 ml/min

Oxygen Injection Time: 5 sec

Sample Delay Time: 12 sec 1 cm Quartz wool ]
Totd Run time lessthan 8 min 3 cm Fluorine adsorber mix
Standard: Acetanilide 0.8-1.2 mg 3 cm Chromium Oxide
Cdibration method: K factor

Sample weight: 0.8-1.2 mg 10 em Copper

I 5 ¢m Silvered Cobaltous-Cobaltic Oxide
2 cm Quartz wool

Typical CHN chromatogram

__H_l,ldmgen

[mvialt]
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CHN chromatograms of Fluorine containing compounds: Effect on Hydrogen peak
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