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STATE OF WASHIWGTON DEPARTHENT OF ECOLOGY December 1, 1976
SOURCE TEST METHOD 14

CARBONYL DETERMIMATION BISULFITE ABSORFPTTION

Frinciple

carbonyls are callected in a sodium bisulfite solutien and lab-
analyzed wsing an iodine titracion.

Bescripticn

erack gases are sampled thraugh a pon-reactive probe and bubbled
into a solution of sodium bisulfite forming an aldehyde bisuliite
complex, Excess bisulfite is precipitated out with an iadine
zalution. By adjusting the pH of the solutien, the complex 15
decomposed, freeing the bisulfite ion equivalent Eo the aldehvdes
in the sample. The liberated bisulfite ion is then titrated with
the standard icdine solutiom.

Equipment_and Reagents

Equipment:

A. Nop-reactive probe, such as stainless steel.

b. Connecting tubing such as Teflon.

. follection system comprised of three Greenburg-Smith impingers
and dryinmg tube. The firat and third impingers can be medlified
by replacing the tip with a2 half-inch 0.D. glass tube, extending
to a half-ineh of che botteom of the flask. The drylag tube
contains approximarely I00 grams of silica gel.

d. Leakless valve to rTegulate flow.

2. Leakless pump.

£. [Dry cest gas meter with a thermpmeter to indicate temperature.
B Raromecer to measure atmespheric pressure within 0.1 in. H2.
Beagents:

e+ 1- DE H-EHEDSa.
b. 1.0% atarceh solucion.
. 0.0% N =sodium thiosulfate.

d. 0.1 H {approx.} iodime.



by adding 0.05 W scdium thlesulfite drop-wise, Add 0,005 N iedine
to a faint blue end peint, Cool thoroughly in an ice bath and add
15 ml of chilled buffer solucion. Allow to stand in the Lce bath
for 10 to 15 minutes after huffer selution is added, then titrate
the liberated bisulfate with D.005 H icdine co the same faint blue
end point. Make a blank using the same voluze of HaH503 a5 used
in the aliquot.

Calculations:
The concentration of carboayls is determined by multiplying the

number of moles CHo0 collected by the molar volume and divided by
the sample wolume corrected to standard conditons and expressed in

PPm.

Calibration

The dey gas meters should be calibrated against a wet test meler.
If the correction is preater tham 2%, adjusc the dry gas meter
until the correction is lass than I%.

talibrace temperatute gages against & standard thermomerer for at
least two points; i.e., an ice bath and boiling water. The pate
should read within 1.5% of the absolubte Cemperature.

Rarometers should be callbrated against a mercury barometet.
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by adding 0.05 N sedium thiosulficte drop-wise. Add 0,005 N iedine
to a faint blue end point., Cool thoroughly in an ice bath and add
15 ml of ehilled buffer solucion. Allow to stand in the ire bath
for 10 to 15 minutes after huffer selution 15 added, then citrate
the liberated bisulfate with 0.005 H iodine co the same fainc blue
and point. Make a blank using the same voluze of NHaHS03 as used
in the aliquot.

Calculations:
The concentration of carbonyls is determined by multiplying the

number of moles CHo0 collected by the molar volume and divided by
the sample volume corrected to standard condicens and expressed in

PPm.

Calibration

The dry gas meters should be calibrated against a wet test meler.
Tf the correction iz preater than 2%, adjusc the dry gas meter
until the correctien is laess than 2%,

falibrace cemperatute EAZes Against a standard thermomecer for at
lszst two poincs; i.e., an ice bath and boiling water. The gate
ehould read within 1.5% of the absplube Cemperature.

Farometers should be callbrated against a mercury barometet.

References

a. Goldman, F.A, and Yagoda, H., Ind. Eng. Chem., Anal. Ed. Vel,
15:377 (L1943,

h. Levaggl, D.A. and Feldstein M., Journal of Alr Pollution
Control Assoclatiom Vel. 19, Mo. 1, 43.

e, Jacobs, M.B., "The Chemical Analysis of Air Follutants, 1960."

d. Regulation 3, Bay Area Air Pollutiom Control District, San
Francisco, Calif., 1969.



‘NIVHL ONITdWYS STANOBHYI - | QOHLIW 300 -1 ainbid

WILSAS NOILD3TIOD

\
HALIW LSTL SYD AHO JWNd LHOIL HIY \ _ / -
i St o1 Bl "
\ _ﬂ_ E..,___m::____ 301 _m__ :
! ! ! ':
@ | a

n___.:_ﬁ__..___ __:_.n_ e |[HI® ;
: gl

= -

/, \ T %

e E 3g0ud
FENL INIAED ONIBNL 3781374 S

Y313 NOWNIHL \ i

T HIVLS




Tesk Ho.

Date
ETATE OF WASHIHNGTOM DEFARTHMEWT OF ECOLOGY
TOTAL CARBONYLS
DATA AND CALCULATIOHS
SAMPLING STATION SAMPLE NUMEEER
Gaz Meter
Gannlug T == Dpetating Conditions
Time Reading TESsU Tenperature
] in H . :
]
G Ft.%H "Hg Fl

Analysis Hethod

A. Absorbant Velume; m)

B. Hormality of Standard Reagent

C. Dilutiem Faccor:

SO p—
ml Aligquot
D. FReapgent Titration Volume for BElank; ml

E. FReagent Titration Volume for Sample; ml

Lab Analyst Date in Date out

F. Mass Collected: (E-D) x B = C x 30.0/2, mg

520 HxG
(560 + 17 ~ 9.9

J. Gampled Gas Standard Volume: SOCF

SDCFM

J
E. Avetrape Sampling Rate: Time *

L. GStack Gas Flow Bate, SDCFM

F x 0.8363 CF/gmol x 10%, ppy

M. Yolume Concentration:

T % 30.0 % 10° mg/emol

H. HMHass Concentration @ &60°F, 35.3 = F/fJ, mg!ﬁﬂ

=& {30.0) 1bs

F. Emicsicn Rate: H x IO 5.5y ({0.07636 EE—J z L x 60, 1bzs/hr
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