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Halocarbon
Intercalibration 

Meeting

11 countries
21 institutions



Medium analyzed by
different groups (standards used)

Cryofocussing of air, purge or equilibrator gas,
subsequent analytical method

Air+Water Air (g) Water (l)

1 (g+l) 2 5

3 (g) 7 6

4 (g) 8 9

14 (g + l) 13 10

15 (l) 17 11

18(g) 19

21 (g+l) 20

7 7 5total:

GC/MS+GC/ECD GC/MS GC/ECD
2 1 (+NCI) 15
6 3

7 (+NCI) 4
11 5
17 8
18 9
19 10

13 (+NCI)

14
20
21

7 11 1total:
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C2H3Cl3

32 compounds
from 19 reporting groups

in air and water 38(19/19)

13(8/5)

10(7/3)

3(2/1)

16(10/6)

2(1/1)

5(3/2)
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9 (5/4)
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2(2/1)
C2Cl4

0

1

2

E
lli

ot
 A

tla
s

D
on

al
d 

B
la

ke

Lu
cy

 C
ar

pe
nt

er

B
ra

d 
H

al
l (

se
ag

oi
ng

C
la

ire
 H

ug
he

s

A
nd

er
s 

K
ar

ls
so

n

Jo
ha

nn
es

 L
au

be

M
ic

ha
el

a 
M

al
on

e

M
an

ue
la

 M
ar

tin
o

B
ob

 M
oo

re

Ph
il 

N
ig

ht
in

ga
le

D
av

e 
O

ra
m

B
irg

it 
Q

ua
ck

St
ef

an
 R

ai
m

un
d

B
ar

kl
ey

 C
.S

iv
e

D
en

ys
e 

S
m

yt
he

-W
rig

ht

R
ay

 W
ei

ss

Jo
na

th
an

 W
ill

ia
m

s

Y
ok

o 
Yo

ko
uc

hi

0

1

E
lli

ot
 A

tla
s

D
on

al
d 

B
la

ke

Lu
cy

 C
ar

pe
nt

er

B
ra

d 
H

al
l (

se
ag

oi
ng

C
la

ire
 H

ug
he

s

A
nd

er
s 

K
ar

ls
so

n

Jo
ha

nn
es

 L
au

be

M
ic

ha
el

a 
M

al
on

e

M
an

ue
la

 M
ar

tin
o

B
ob

 M
oo

re

Ph
il 

N
ig

ht
in

ga
le

D
av

e 
O

ra
m

B
irg

it 
Q

ua
ck

St
ef

an
 R

ai
m

un
d

B
ar

kl
ey

 C
.S

iv
e

D
en

ys
e 

S
m

yt
he

-W
rig

ht

R
ay

 W
ei

ss

Jo
na

th
an

 W
ill

ia
m

s

Y
ok

o 
Yo

ko
uc

hi

2

1,2-C2H4Cl2

9 (3/6)

3(3/0)
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CHBrCl2

24 (12/12)

2(1/1)

9(4/5)

16(11/5)
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17 (8/9)
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Primary Standards in use: number refers to institution ( slide 2)

Scott-Marin calibrated with AED 
against Nist-Hydrocarbon: NCAR-scale : 1, 2, 17, 20

NOAA (inhouse gravimetrical): NOAA-scale : 4, 7, 13,14,18 

SIO (inhouse gravimetrical): AGAGE scale : 8,18, 19

Happell (gravimetrcial, 13 years old in Aculife) : 10 (14 CH3I)

Taiyo Nippon Sanso corporation: NIES-scale : 21

(Apel- Riemer Environmental) : 17, 20

for CH3I: NOAA, NCAR ,NIES
for C2Cl4, CHBr3: NOAA

(standard gas from liquid standard) : 3

perm tubes: homemade : 3
perm tubes: certified Kintec : 11, 18 

gravimetrically prepared liquid standard in MetOH : 1, 5, 6, 9,11

gravimetrically prepared liquid standard in pentane : 14, 22 (other hydrocarbon)

Commercial in MetoH Ultra scientific (100 µg ml-1) : 15,16



Past comparisons

• High points
• Low points
• Successes
• Failures
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Kiel: Tropical Atlantic (October/November 2002) 
Kiel: Subtropical North Atlantic (March/April 2004)
Kiel: Mauritanian upwelling (March/April 2005)
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Kiel: Tropical Atlantic (October/November 2002) 
Kiel: Subtropical North Atlantic (March/April 2004)
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CHBr3 between NOAA and Kiel Atlantic looks ok!?
CH2Br2 data are more consistent
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MHD-Carpenter et al(2003),
Parforce-1999, baseline
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We did compare in our poster Lucy's data at Mace Head and Cape Grim
with some from NOAA and they seemed OK, but there was no intercalibration.
Is that an issue or is it a possible solution to the problem?
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with air mass 120hr-backward trajectories

Boreal autumn CHl a (SeaWiFS)

Past direct comparisons high points, low points, successes, failures

Steve Montzka, Elliot Atlas, Jonathan Williams tropical Atlantic October 2002,  Meteor 55
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Looks good for CH2Br2 .
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The systematic calibration offset caused a flux difference:
mean CHBr3 flux (Miami-calibration): 1.050 pmol m2 hr-1) 
mean CHBr3 flux (Kiel-calibration):  2600 pmol m2 hr-1) 
Quack et al., 2007, in press

Poseidon 320/1 (March /April 2005) cruise track

Again a factor of  two calibration
offset for CHBr3 between Kiel and Miami, 
now treated as systematic...

Quack, Atlas et al., 2007
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Intercomparsion of air samples above the Mauritianian upwelling

The systematic calibration offset for CHBr3 caused a flux difference:
mean CHBr3 flux (Miami-calibration): 1.050 pmol m2 hr-1) 
mean CHBr3 flux (Kiel-calibration):  2600 pmol m2 hr-1) 
Quack, Atlas et al., 2007, 
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ICARTT Informal VOC Intercomparison (Subset of 51 gases)
Don Blake - UCI 
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Total ion chromatogramm of sea water

CH3I

CHBr3

CH2Br2

CHBr2Cl

SIM

Halocarbons are in pmol, while hydrocarbons coelute in n-µmol, often yielding the
same fragments (M, M+1 and M-1 at high concentrations): 43(42,44).. +14...85...127,141,.



The liquid gas standard method
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purported concentration
analyzed by NOAA [Steve Montzka)

The compounds have been diluted in water in advance, injected in a steel tank 
via a sixport-valve-loop and then pressurized with Nitrogen. 



The liquid gas standard method
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Purported and actual measured compounds and concentrations vary extremst in flask 1.



The liquid gas standard method
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Purported and actual measured compounds and concentrations also 
show the same differences in flask 2. (Dilution of compounds had been aided in 
an ultrasonic bath which possibly has destroyed the compounds)



Sample issues

Distribution of e.g. CHBr3 (CH3I) and others in a water sample
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Storage is not possible without conservation (anybody tried?)
After three days in the refrigerator there were >30% differences



Analytical Concerns

Bromoform is a difficult gas to recover from water samples.  
Recoveries are influenced by temperature and dessicant used, 
but also by  the composition of the oceanic sample. 
Optimizing and standardizing techniques would improve
comparison of independent data sets.

Total CHBr3 in a water 
sample appears distributed 
among dissolved, adsorbed, 
and particulate phases.

Theoretical recovery rates 
based on Moore et al. (1995) 
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Practical considerations (some issues from Jim Butler).

What is the most reliable standard?
Are perm tubes reliable? (Issues involved, e.g. )
Are liquids reliable? (e.g.: degradation, longterm stabitlity)
What is the repeatability?
Are cylinders reliable? (e.g.: degradation, longterm stabitlity)

Is the analytics firm? (e.g.: coelutions) 

Can the data of different analytical methods be compared? ( e.g.:equilibrator, purge and 
trap)

How does one make a comparison between someone who is using liquid standards and 
someone who uses cylinders?

How to best intercalibrate between atmospheric and ocean analysis?

Also, how to deal with super-short-lived compounds?

How to  deal with compounds that are analyzed differently?

Intercomparison is the short-term answer. Intercalibration, combined with
intercomparison is a long-term answer, but in the end, how do we make this happen?


	Current intercomparison issues
	Past comparisons
	 Cruise M55  October 12 - November 17. 2002 (Curacao-Douala)with air mass 120hr-backward trajectories
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