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Potential Primary Standard - traceable laser absorption spectroscopy for hydrogen and ammonia analysis
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1 1 1+ . . . :E?):let';‘(l))lllgf ) Function Generator IR0 1.0 ©m Transmitted Signal (It) -
six NH3 absorption transitions near 9.2 pm; CCUS: ISO 27913:2016 - B Compate o Reference Signl (o) Traceable laser absorption
NH3 QCL scanning at 140 Hz. NH3 limitation: s i — 0,8_.;.-/( spectroscopy can
Temp §ff Current I P I With Lab View = |/ — » serve as Sl-traceable instruments;
10.06 mbar data NH, in CO, 04F - 2:16 mbar data 2 0.6, il Al |
2.41 mbar data 295 K | ——Fitof Line B e Multi-line  fitting 2121,8 nm Laser S > complement gas Reference Materials;
0O9F—— flt # © 03 R Fit of Line D algorithm to extract Thermer PR4000b E 0.4 —0.528.5 86 87 a:'a 89 90 9.1 ]
O ——FitofLine E . © S = 0 Tine (e » be used for field measurements;
= | —— Fitof Line F _ NH, absorption 4 \
5 S —— Fit of CO, absorption Teinp, Pressure Detacton - 1 CH,H,, 296 K, 0.95 bar  — - H, Absorption peak _
S 06 i S 0.2 ——Overallfit peaks from strong Sensor S - > provide Sl-traceable spectral
o F= 6.44 ppm NH, in CO, coO b . 0.2 -
3 < | 2 absorption —— 2 Multi-pass parameters;
2 01 B interferences. C:‘“:\\ Gas Cell . | | |
0.3 | vThe  NHATDLAS Lases Bedm Concave Mirror 0.0 - CHyH; Absorption peak » run without reference gas calibration;
3" Gas Pipe v T v T v T y T '
@ L0 St T————— can meet the 1SO | LI_.. Vacuum Pipe ° 2 ‘. ° ® 9 > serve as Primary Standard.
ool 1084.55 1084.60 1084.65 1084.70 requirement. Inlet Time (ms)
. . Wavenumber (cm™) N
0.02 L. — 10.06 mbar Hydrogen spectra VS pressure - Contact
— | ——  2.41 mbar Hvd C . '
S , rogen: ISO 14687:2019 - . .
3 .00 y .g o £ 0.00 ¢ Physikalisch-Technische Bundesanstalt
& o o=5810° NH3 limitation: 0.04 f—— 8%0mbar Soss| Braunschweig and Berlln
Pl o=2 6><10‘3 —— 9%0mbar [} = 0.80 R
' ' ' 10¢ 0.03 } 3(53
1084.55 1084.60 1084.65 2 | ; 075 | o (B.22 £ 0.54) 10 conatm e SRR
Wavenumber (cm™) — — eThe LOD of the § 0.02 e . Dr. Sumit Agarwal ;;; Cl T Dr. Zhechao Qu S{% i
- e - 5 i\ ' : HetEE PR A
Line intensity (cm/molecule) Differences ;§ | (10, 2.2) \,\n NH;-OGS 'S. 2.2 g a.fl‘ SNR: 60 - 100 0.65 06 07  os o850 sumit.agarwal@ptb.de |Gl e zhechao.qu@ptb.de i ol e T
Transitions O ; ppb @ 10 s; 0.8 0.01F} Ak T Pressure / atm
This study HITRAN (%) S (100, 0. ppb @ 100 s. — B - 12 . AcknOwledgements
= e The measurement R p % |
sR(5,4)  8.855E-20(3.00%) 8.862E-20 (20%) -0.08 g > | 0.00 e g
=01 repeatability IS e £ . —
sR(5,3) 1.972E-19(1.15%) 2.098E-19 (20%) -6.00 E 0.13 ppb (SEM) 883? - eThe H?2 line i l " s
sR(5,5) 6.153E-20(2.90%) 5.776E-20 (20%) 6.53 E- ) over a period of 48 @ 0-000 s del intensity study. i A E M P I R EURAMET
SR(S’Z) 1.144E-19 (21 5%) 1.131E-19 (20%) 1.18 tﬁo 01 min. x -0.001 e | : o Uncertainty was 5 1.0 The EMPIR initiative is co-funded by the European Union's Horizon 2020
: S S— S— i i 0 £ u research and innovation programme and the EMPIR Participating States
sR(5,1)  1.131E-19(2.00%) 1.170E-19 (20%) -3.32 10 100 1000 ooc@2¢ ., . 0 reduced o < 2%. 2 - = oo P
Integration time (s) 028 032 036 040 044 . MarltImEMET ENERGY GASES
sR(5,0) 2.302E-19(2.10%) 2.363E-19(20%) -2.60 Rel. wavenumber / cm™ ' HITRAN PTB



mailto:sumit.agarwal@ptb.de
mailto:zhechao.qu@ptb.de

	Slide 1

