Read Me for UC Berkeley Allen Goldstein Lab Group’s Proton Transfer Reaction Mass Spectrometer (PTR-MS) Data from the 2004-2005 UC Davis Cow-VOC Chamber Experiments

Written by Stephanie Shaw (June 2006)
Rough Treatment Schedule:

Nov-Dec 2004  


Week
cows

date & day-of-year (‘doy’)

1
far off (dry)
Nov 8-12 (313-317)



2
early lactating
Nov 15-19 (320-324)




3
mid lactating
Nov29-Dec3 (334-338)


4
far off (dry)
Dec 6-10 (341-345)


5
far off (dry)
Dec 13-17 (348-352)

Jan-Feb 2005


Week
cows

days & day-of-year (‘doy’)

1
close up (dry)
Jan 10-14 (10-14)
no PTRMS data


2
close up (dry)
Jan 24-28 (24-28)
additional wash on 23rd

3
late lactating
Jan 31-Feb 6 (31-37)
move 33-34 treatment to 36-37

4
mid lactating
Feb 7-11 (38-42)

5
close up (dry)
Feb 14-18 (45-49)



feed only
Feb 19-21 (50-52)
corn silage Sat (12pm-10:30am)








alfalfa silage Sun (11am-10:30am)
Relevant Files:
1-4) PTR4inIM, PTR4ouIM, PTR5inIM, PTR5ouIM:
These files contain Single Ion Mode (SIM; denoted in the filenames as ‘IM’) concentration data in the inlet (‘in’) or outlet (‘ou’) streams for the treatments in either 2004 or 2005 (denoted as ‘4’ or ‘5’ in the filename). Only 50 masses were monitored in SIM, resulting in better counting statistics (precision) than when monitoring all masses from 20-175 as in SCAN mode (see below). 

Concentrations were calculated from the ion counts, which were directly measured by the PTR-MS.  The ion counts of the VOC of interest were divided by a factor proportional to the ion counts of the H3O+ reactant, as well as the reaction rate of that VOC with H3O+. Each of those terms was also corrected by the electron multiplier transmission at the relevant mass. This number was divided by the reaction time, drift tube pressure, and molecular density in the drift tube to arrive at the VOC concentration in ppbv. Typically, approximately 15-20 individual data points are averaged for each hourly measurement.
5-6) ug4flIM, ug5flIM:
These files contain Single Ion Mode (SIM, denoted in the filenames as ‘IM’) flux data for 2004 or 2005. Fluxes were calculated as the concentration difference between the chamber outlet and inlet air streams in ppb for a given hour, multiplied by the air density at 1 atm and 298K (2.5e19 molec/cm3) and the air flow (1330 ft3/min), including appropriate unit conversions to final flux units of micrograms/cow/second (g/cow/sec).  

7-10) PTR4inSC, PTR4ouSC, PTR5inSC, PTR5ouSC
These files contain SCAN mode concentration data (‘SC’) in the inlet or outlet streams for 2004 and 2005. SCAN mode collects data on masses 20-175, which results in less data collected per individual mass and thus slightly more variability than SIM mode. Concentrations were calculated as for SIM data (see above). Collection of each whole mass in SCAN mode means the potential exists for some of those masses to be affected by the 13C isotopes of very abundant masses. For example, the uncorrected m34 concentration was partially due to the 13C-m33 concentration. The data sets were corrected for such abundant 13C isotopes. Concentrations are in units of ppbv.
11-12) ug4flSC, ug5flSC


These files contain SCAN flux data for the entire experiment. Flux units of micrograms/cow/second (g/cow/sec).
13-14) ug4flCM, ug5flCM
These files contain combined SCAN & SIM flux data for the entire experiment, but only for the masses that were monitored in SIM. Flux units of micrograms/cow/second (g/cow/sec).
For All Files:  Masses are prefaced by ‘m’. ‘seconds’ = second of hour. ‘minutes’ = minute of hour. ‘hours’ = hour of day, with midnight the 0th hour. ‘doy’ = day of year, with January 1 the 1st day.  ‘toy’ = time of year =  doy + hour/24 + min/60 +sec/60. Note that 2004 was a leap year with 366 days.
Comments
Positive identifications and notes for individual masses follow.  Likely, tentative, or possible identifications are denoted when appropriate. Only observed masses with positive fluxes are included. 
m18 - Ammonia.

m19 - H3O+. This mass is derived from the PTR technique.
m20 - H218O+. This mass is derived from the PTR technique.

m21 - H318O+. This mass is derived from the PTR technique.
m29 - Ethanol fragment.

m30 - NO+.  This mass is derived from the PTR technique.

m31 - formaldehyde

m32 - O2+. This mass is derived from the PTR technique.

m33 - methanol. Calibrated. 
m34 - Corrected for 13C-isotope of methanol.
m35 - hydrogen sulfide (likely)

m37 - H3OH2O+. This mass is derived from the PTR technique.

m41- Not a C3 fragment. 
m42- acetonitrile. Calibrated. Corrected for 13C-isotope of m41 (assuming a C1 molecule).
m43 - Fragment of acetic acid (likely) or propanol (possible); isopropanol (=isopropyl alcohol; possible); 3me-1-butanol (possible)
m44 - Corrected for 13C-isotope of m43 (assuming a C2 molecule).

m45 - acetaldehyde. Calibrated. Also possible that part of the concentration is due to C5 ketone fragment (unlikely because would be very small).
m46 - dimethylamine (likely); N2O+ fragment (possible). Corrected for 13C-m45 (during silage, assuming a C2 molecule).
m47 - ethanol (fragments almost completely to m29)

m48 - Corrected for 13C-isotope of m47 (assuming a C2 molecule).

m49 - CH3SH (likely); formaldehyde-water cluster (possible)
m51 - methanol-water cluster
m55 - H3O+H2OH2O. This mass is derived from the PTR technique. May also be partially from a butanal fragment (possible).

m57 - propionic acid fragment (likely)
m58 -  

m59 - acetone (likely); propanal (possible). Calibrated.
m60 - trimethylamine (TMA) (likely). Corrected for 13C-isotope of acetone.
m61 - acetic acid (also m43 fragment); ethyl acetate fragment (also m89 fragment); COS (possible)
m62 - Corrected for 13C-isotope of m61 (assuming a C2 molecule).

m63 - dimethylsulfide (DMS)
m64 - Corrected for 13C-DMS.

m65 - ethanol-water cluster (tentative); ethyl chloride (possible)
m69 - isoprene (also m41 fragment, likely); pentanal (possible); 3-me-butanal (possible); 2-me-3-buten-2-ol (=MBO, possible); C5 ketone fragments (likely)
m71 - butyric+isobutyric acid fragment (likely); methyl vinyl ketone (possible); 3-me-1-butanol (possible)
m73 - Due to H3O+H2OH2OH2O derived from the PTR technique. 
m74 - Corrected for a 13C-isotope molecule of m73 (assuming a C4 molecule).
m75 - Propionic acid (likely). This mass was contaminated by emissions from the hydroxyacetone in one of our standard tanks and should not be used before January 19, 2005. That data is included here to qualitatively demonstrate several times of high signal that stand out over the contamination.
m76 - corrected for 13C-isotope of m75 (assuming a C3 molecule).

m77 - acetone-water cluster 
m79 - benzene. Calibrated

m81+137 - Any individual, or a mix of, monoterpenes. Calibrated.
m83 - hexanal fragment (possible); cis- & trans-, 2 & 3 hexenols (possible)

m85 - valeric+isovaleric acid fragment (likely)
m86 - various amines (possible)

m87 - 2 or 3 pentanone and/or other C5 ketones (likely). Calibrated. Some of the concentration could be due to a pentanal fragment (possible).
m89 - ethyl acetate fragment (also m61 fragment) (possible); butyric acid (possible); isobutyric acid (possible)

m90 - Corrected for 13C-isotope of m89 (assuming a C4 molecule.)
m93 - toluene. Calibrated.
m95 - dimethyldisulfide (likely); phenol (possible)

m101 - oxygenated aldehyde or ketone; hexanal (possible); 3-hexanone (possible)

m102 -

m103 - valeric + isovaleric acid (likely)

m105 - styrene (possible). Calibrated.
m109 - 3 or 4 methyl phenol (likely)
m110 - Corrected for 13C-isotope of m109 (assuming a C7 molecule).
m121 - trimethylbenzenes (possible)

m122 -

Uncertainties

A subset of the reported compounds was calibrated against gaseous phase VOC mixes. Uncertainties for these compounds were determined as the difference between the expected concentrations and measured concentrations when the calibration mixes were analyzed on the PTRMS, and were typically better than ±20%.  Uncertainties for the uncalibrated compounds were determined by propagating the uncertainties of the relevant reaction rates and transmission curves through the calculation of concentration from PTRMS ion counts. These were approximately ±40%. Precision was determined as the standard deviation of 60 hourly-averaged data points collected during analysis of calibration mixes.
Calibrated Compounds

	PROTONATED MASS
	COMPOUND
	UNCERTAINTY or ACCURACY
	PRECISION 

(for SIM, for SCAN)

	m33
	Methanol
	±10%
	±<5%,  ±10%

	m42
	Acetonitrile
	±15%
	---,  ---

	m45
	Acetaldehyde
	±10%
	±10%,  ±25%

	m59
	Acetone
	±15%
	±10%,  ±25%

	m79
	Benzene
	±10%
	±<5%,  ±10%

	m81+m137
	Monoterpenes
	±20%
	±<5%,  ±10%

	m87
	C5 ketones
	±35%
	±20%,  ±25%

	m93
	Toluene
	±20%
	±10%,  ±25%

	m105
	Styrene
	±10%
	±15%,  ±30%


