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Determination of Mercury in Mainstream Cigarette
Smoke by Conventional and Amalgamation Cold Vapor
Atomic Absorption Spectrometry*
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Figure 1. 
Schematic of the mainstream smoke collection apparatus for mercury determination. (A) Basic unit with butt length control; (B)
control panel; (C) puff counter/printer; (D) pneumatic panel; (E) power supply of electrostatic precipitation; (F) impinger trap; (G)
electrostatic precipitation trap.
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Table 1. 
PE 5100 PC instrument operating conditions

Integration time (s) 30
Data processing Peak height, 19 points smoothing
Lamp Mercury EDL
Slit width 0.7 nm
Wavelength 253.7 nm

Table 2.
Perkin-Elmer FIAS 400 program for conventional CVAAS

Step
Time
(sec)

Pump 1
speed
(rpm)

Pump 2
speed
(rpm)

Valve
Position

Read

Prefill 15 100 120 Fill
1 10 100 120 Fill
2 20 0 120 Inject *

Table 3. 
Perkin-Elmer FIAS 400 program for amalgamation CVAAS

Step
Time
(s)

Pump 1
speed
(rpm)

Pump 2
speed
(rpm)

Valve
position

Read step Heat Cool Argon

Prefill 10 100 40 Fill *
1 20 100 40 Fill *
2 30 0 120 Inject *
3 30 0 40 Fill *
4 10 0 40 Fill * *
5 20 0 40 Fill *
6  1 0 0 Fill
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Table 4. 
Comparison of mercury in gas phase and particulate phase for mainstream smoke under FTC and alternative smoking
conditions for 1R4F reference cigarette

Parameters investigated 1R4F LODa Published data

Smoking regime FTC
(Mean ± stdev)

Alternative
(Mean ± stdev)

Hg in gas phase (ng/cig) 4.9 ± 0.3
(n = 5)

8.0 ± 0.4
(n = 20)

0.3 7.73 ± 1.82b

Hg in particulate phase (ng/cig) <0.2
(n = 3)

<0.2
(n = 3)

0.2 4c

<1.0d

<0.5e

CSC delivery (mg/cig) 10.3 ± 0.6
(n = 6)

26.9 ± 2.1
(n = 20)

10.8f

9.3f

Puff count 9.0 ± 0.1
(n = 5)

13.7 ± 0.3
(n = 20)

9.2f

8.5f

Number of cigarettes smoked 40 20

aLOD = limit of detection.
b1R4F cigarette with a background contamination of 0.78 ng/cig (20).
c1R1 cigarette (9).
dC-20 cigarette (10,12).
eMarlboro cigarette (10,12).
f1R4F cigarette (11).
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Table 5. 
Kentucky reference cigarette (1R4F) spike recovery results

No. of cig. 
smoked

Spike level
(ng)

Recovery (%)
(Mean ± stdev)

Hg in gas phase 40 200 98 ± 8 ( n = 3 )
Hg in particulate 
   phase

20 25 97 ± 2 ( n = 4 )

Table 6. 
Comparison of the mercury concentration in mainstream smoke for 1R4F reference cigarette, Basic King NF SP 
cigarette, and Merit 100 F SP cigarette smoked under alternative smoking parameters

Parameters investigated
1R4F

(n = 20)
(Mean ± stdev)

Basic King NF SP 
(n = 5)

(Mean ± stdev)

Merit 100 F SP 
(n = 5)

(Mean ± stdev)

Hg in gas phase (ng/cig) 8.0 ± 0.4 5.7 ± 0.1 3.6 ± 0.2
CSC delivery (mg/cig) 26.9 ± 2.1 60.4 ± 1.4 10.7 ± 1.0
Puff count 13.7 ± 0.3 13.6 ± 0.2 10.5 ± 0.3
Number of cigarettes  smoked 20 10 20
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