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Introduction 5y
STANDARD ADDITION METHOD

PAC]H

Need to eliminate matrices effects Bl

No need for calibration
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No need for real blanks

Needs Linearity response of detector

Can reach very low LOD’s
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Standard Addition Method Y
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Experimental

R-N + O,
NO + O,
NO,*

Sample Volume (uL) 20
GFC 1- Ar carrier (ml/min) 130
GFC 2- Pyro O, (ml/min) 450
GFC 3- Ozone O, (ml/min) 35
GFC 4- Carrier O, (ml/min) 25
GFC 5- Auxiliary O, 25
(ml/min)
Furnace (°C) 1050
Nitrogen PMT voltage (V) 700

)
S

CO, + H,0 + NO + MOx (1)

NO,* + O,

NO, + hu

(2)
(3)

PAC]H
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Experimental Results 5y

sPACH

Charge to Reforming
4500000 +

4000000 -+ y = 6E+06x + 254749
R?=0.9983

3500000 -+
3000000 -+
2500000
2000000
1500000 -+
1000000 -+
500000 +

Area Counts

I T 1 O + + + T T T T T T 1
-0.1// 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

ppm wiv

SLOPE=| 5521053 |
Tkl 2547487

Cunk(ppm) = 0.046
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Experimental Results o1y

PAC]|

Reformate

4500000

4000000 y = 5,454,182.813x + 330,805.167
R?=1.000

3500000
3000000
2500000
2000000
1500000
1000000

500000

Area Counts

SLOPE = 5454182.8

INTERCEPT = 7

Cunk(ppm) = 0.061




T4

Experimental Results sy

PAC]

Standard Addition for N in Reformate

5250000
y = 3.679E+06x + 8.468E+05
R2 = 9.999E-01
4250000
2
g 3250000
[«
o
g
< 2250000
1250000
250000
0.4 /-0.2 % 0.2 0.4 0.6 0.8 1 1.2
-750000 Trace N ppm(w/v)

SLOPE = 3678571
INTERCEPT = 846774.8

Cunk(ppm) = 0.230
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Experimental Results o1y

PAC]|

Sweet Naphtha
5000000
y = 3,999,088.000x + 515,645.333
R*=1.000
2
S
3
S
<
04 o2 o 02 o4 06 08 1 12
-1000000 - ppm wiv

SLOPE = 3999088
INTERCEPT = 515645.33

Cunk(ppm) = 0.129




MultiTek-¥3 - Antek MultiTek

File Setup  Control  Help

State | £y Alarm Method  STD_ADD_II | B sequence STD_ADD_II<alib | = (1] @ @ | U 2% &1 & |
Fiun Caontrol Instrument Status || Results Il QC History |
Mo Sample name S-B aseline S-Counts S-Conc [ppm) S-%RSD S-Cal range MN-Baseline H-Counts MN-Conc [ppm) M-%RSD M-Cal range ~
41 1.25ppm 1771023 14959360 1.250 == 212881 4738535 1.250 ==
4.2 1.25ppm 1772534 14019785 1.250 == 212696 4770183 1.250 ==
4.3 1.25ppm 1775335 14702115 1.250 - - 212871 4857489 1.250 - -
4.4 1.25ppm 1772173 14035702 1.250 - - 212024 4743958 1.250 - -
45 1.25ppm 1774757 13756608 1.250 - = 212539 4702736 1.250 - -
4E 1.25ppm 1775338 14164105 1.250 == 212231 4703234 1.250 -
~
Sample - o " - "
o LRI -SSR [ Zeomtefit | [1min |[10min ][ 1h ][ 8h |
Tray: “ial: ]
Method 2400000 —|
Fun time [mm: ss] 04.23 ]
Cycle time [mm:ss]: 04:45 2200000 ]
Detector ]
S-Dietectar: 1770912 — e : g | i
S-Detector max value: 20315159 ]
M-Detector 211912 1 ||I ﬂ
1800000 —| -] AR i | ] T AP ] i Ry R R ) R | S, G L9 SR LS Y R S | S R R R Oy (5 L §
M-Detector max value: 301814 ]
Timed events 1600000 —|
742 autosampler start 4
= 1400000 —
= ]
s ]
1200000 —|
*  No pump ]
+ Co =50 ppb
+ Sample vol.= 20uL

|Wait|ng Far Run ba complete roper-4dd23cfalisqlexpress: 7675584 KE [ 4096 ME | admin | Adminiskratar




Experimental Results

;
4000000 —
500000 — 7 -
3000000 —J R
2500000 — %

Counts

2000000 =

Comelation:  Flegrn Ord: | Offset Slope 2nd Order Coeff
B 0.993404 | 1 411321 IE23142.95

Timestamp Sample 1D lFE)esuIt tethod Sequence Uszer S-Cau S-%RS i;r?;nla M-Countz | M-Coun FIJJIJCIT?FC M-ZRSD

1/4/2012 8:2.. | Reformate_Co... | Fcac2ab6.. | M_Mod E... |M_Trace admin 0 0.00 | Unkn... 840105 - 0.2 1.63
1/4/2012 7:5... | Charge_Conoco | 32c27fee-.. | M_Mod E... |M_Trace admin 0 0.00 | Unkn... 471066 - 0119 16.33
1/3/2012 62, Std1.00 ppm... | 3cBcedB2.. |M_Mod_E... | @M_Mod_E.. | adwin ] 0.0a) - 3680960 - 1.000 172
1/3/2012 61, | Std 0.50 ppr... | bod80464-. | M_Mod_E... | @M_Mod_E... | adwin ] 000 - 1788E76 - 0.500 157
1/3/2012 55 | Std0.25 ppm... | eBEbdedb.. |M_Mod E... | @M_Mod_E.. | adwin 0 0.0 |- 930127 213
143202 53, 01 8e521a00... |M_Mod E... | @M_Mod_E.. | adwin 0 0.0 |- 448712 286

admit
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Experimental Results 5y

~A

Aromatic Hydrocarbon ILS

10000000 +
y = 8E+06x + 1E+06
N 2= 0.9998
m= 8.00E+06 8000000
b= 1.00E+06
Conc.N (ngful) 1.25E-01
6000000 +
S
m= 4.00E+06 _
1 y = 4E+06x + 2E+06
b= 2.00E+06 4000000 R? = 0.9958 mN

Conc.5 (ngful) 5.00E-01

2000000

-2000000 - ng/uL
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Conclusions s

PACH

Standard addition methods have proven suitable for analyzing trace
level nitrogen samples.

— Easy to set up in a MultiTek® system

— Provides a good alternative
« MultiTek® accurately determines very low levels of nitrogen even
when not configured with a vacuum pump as demanded by ASTM
standard methods D6069 and D7184.

 Results showed excellent stability, and similarities with or without the
vacuum system.

MultiTek ® can optimize your refining catalytic processes by

— Reducing operational costs savings
— Increasing quality of final products.
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