PS ANALYTICAL
Application Note 079

DETERMINATION OF MERCURY IN NAPHTHA USING
THE MILLENNIUM MERLIN

Introduction

Mercury is found naturally over a wide concentration range in petrochemical
feedstock such as crude oil and natural gas condensate. During the refining process
the mercury has a tendency to pre-concentrate in the lighter fractions. The
distribution of Hg in the various hydrocarbon fractions will largely depend on the
speciation of Hg within the feedstock. In most cases an appreciable amount of
mercury will be transferred to the naphtha fraction. The naphtha is a valuable
feedstock for catalytic and thermal cracking to produce a wide range of immediate
products and the presence of Hg can be detrimental to these processes. In particular
even low levels of Hg are known to cause catalyst poisoning reducing the lifetime of
the catalyst dramatically. Mercury may also cause corrosion of aluminium heat
exchangers and rotors. Without adequate Hg removal procedures the presence of
Hg may cause financially crippling plant shutdowns. As a result of these implications,
naphtha with a Hg concentration below 1ppb can be sold at a high premium and is in
high demand. The measurement of Mercury in naphtha is difficult especially below
1ppb. Naphtha produced from steam distillation may contain quantities of water
above saturation and particulate material from pipeline corrosion products. These
contaminants often contain high levels of Hg and if not analyzed low results may
prevail. In reality, the fate of Hg associated with these fractions is unknown and it is
quite possible that this Hg will settle in storage tanks and not be distributed to the
final products. The wet chemical digestion method has been developed to maximise
the sample volume and thus give a total Hg measurement including the Hg
associated with the particulate and water contaminants. This application note
describes this procedure in detail. All samples are analysed using CV-AFS using the
PSA Millennium Merlin.

Sample Digestion

Naphtha samples collected before and after a mercury removal unit (M.R.U.) were
shaken on an automatic shaker for 5 minutes then 50 g of sample was weighed into
a clean 200ml amber bottle. This helped obtain a representative sample. To this 40
ml of Aqua Regia (Aristar grade, 3:1 Ratio HCI:HNO3), was added and the samples
were shaken for 30 minutes. Following this the samples were transferred into clean
reflux flasks were they were refluxed for one and the half hours. The samples were
then cooled and the lower aqueous layer was separated with separating funnel into a
100ml volumetric flask and made to 100 ml volume with deionised water. In addition
the samples were spiked with a known amount of mercury and analysed the same
way. The samples were then diluted taking a 5 ml aliquot of solution and diluting to
50 ml with deionised water.
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The samples were then analysed using the Millennium Merlin. The instrument used 2% m/v
SnCl, in 10%v/v HCI as reductant and 3% v/v HCI, 1% v/v HNO; as regent blank. Calibration
standards were 0-3 ng ml" Hg prepared in the reagent blank. Figure 1 shows a typical
calibration curve for mercury, showing the excellent linearity. Figure 2 shows the method
settings used.

Figure 1
(1201 o | ) s ] =] ) ) | G ) |

Sequence ‘ Resutts ||Qalibra1iun ‘ Methodd ‘ QC Defintions |

UEEEEYRE] ) I CALIBRATION &=
Fit Type: ILeast Sguares - 1400

Wiesn Calibration: C2 - 1,200

Linit Ing!ml 1,000

Slope IW g B00-

Intercept |14 890650 @ e

Correlation Caetficiert fpssssar 400

Reslope % l— 25

ean Blank: I— p 2. I
%% Recovery of Lowest Std; I— Concertration in:no/ml

Include

. N— =i e
4.550437 0.045504 17 Aug 2008 14:33
-0.208857 -0.005977 17 Aug 2008 14:35
-0.3737 -0.011183 17 Aug 2008 14:26

Yes M 1 1
Yes M 1 1

05 0456808
240 732056
1416113037

14017.381836
20173.068350
43066523438

Figure 2
|| ol e || S| e | a2 bl m | Elele] £

Sequence | Results | Caliaration HMe'lhDd | Q¢ Detiritions |

Althorised by

Gain

Mo

Measurement Mode
Baseline Check Type
Baseline Check Value

Filter Factor (1-54)

11l

1

[Faie =]
-
—

1

1

-]

Method Tile: Methad Histor
Wi ngml 7] [He i Mepth [-nione-[=] !

Type hillsnmium hderlin ~ | | ~Peristaltic Pump Settings A nalysis Period Setting:

Name i ’7 Delay Analysis Memary
Last Madified CAm% O os0% 5 100% |2E' = B 60 2]

U2
0% O s0% 5 100%

[~ walve Flush
[~ Auto Zero
¥ Allow Negative Resuits

[¥ Blank Subtraction
m Minute(s) Warm-up Period

dle Action:

[~ Analysis Gas

I Frimary)+ Boost Current

wer Renge Actions

= RunWash

Setup Nates
I~ Switch off if idle after (minuies) 20 = & Defautt Blankiiash 0
=l Sampler Position | =
Pump 1
| R I~ Dryer Gas € Run Blank Wash | Fenear |1 3.
I Pump 2 I=| Gosling Gas

Blank Pk Heioht: I1 oo

ALtodiut
ﬂ- ©n Over Range

20 3‘ % Ahove top standard

Method Settings [ [

Results

The results obtained for the two samples are shown in table 1. The Method Limit of Detection
(M.L.O.D.) under these conditions was found to be 0.047 ng g”'. This could be improved by
initially taking larger samples, for example, 200g instead of 50g.
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Table 1
Sample Concentration found (ng g™) Expected Concentration (ng g™)
Inlet 104.2+1.0 -
Outlet 1.6 +0.7 -
CRM Conostan Hg 20.3+£0.3 20

Conclusions

Continuous flow vapour generation coupled to atomic fluorescence was used successfully to

determine mercury in naphtha samples.

The results show good accuracy and precision.

Excellent spike recoveries were obtained validating the method procedure used and showing no
matrix interferences present.
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