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SUMMARY

Development of new burning additives against nitrate salts used in past tobacco
industry examined to reduce harmful nitrogenous compounds in smoke.

Among several additives treated, the best effect by means of elevation of combustibility
and reduction of tar and nicotin contents in smoke was observed by adding sedium
citrate from 0.6 to 1% in tabacco.

The following results were obtained through investigating combustibility, chemical
composition, and differential thermal analysis of the tabacco treated with the buring
additives.

1) The close relation was observed between the levels of the smoke components and
combustibility of the treated tabacco.

2) Differential thermal analysis (D.T.A.) of citrate-treated tobacco shows an increase in
H. Value and a decrease in L. Value as compared with other tobacco sample.

3) The D.T.A. of sodium-nitrate and sodium-citrate shows that sodium-nitrate gives
endothermal reaction at 270°C and 310°C and sodium citrate gives exothermal reaction
at 200°C with endothermal reaction at 170°C and 310°C.

4) Nag-citrate-treated tobacco shows an increase in smoke generation between room
temperature and 350°C (Zone A) and a decrease in smoke generation between 350°C
and 900°C (Zone B) compared with untreated tobacco.

The smoke from these tobacco also contains lower levels of Tar, Nicotine, Phenols,

Nitrogen oxides and Benzpyrene, and elevation of static Burning rate.
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Table 1. Acid and inorganic constituentes in
flue-cured (Tobacco leave)

BRE B

Acid l Co?(t’/sam ’ Inorganic lContent(%)
Pectinic acid i1.0 Ca 2.8
Malic acid 9.0 K - 2.7
Oxalic acid 1.0 Na 0.1
Citric acid 0.4 Mg 0.5
Formic acid 0.1 . Al 0.1
Acetic acid 3.5 Fe 0.1
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Table 2. Effect of citrate saltsadded to tobacco

on SBR
- Type citrate SBR SBR
(0.6% Dry basis) (mm/min) (mg/min)
None 4.0 53
Magnesium 4.4 58
Calcium 5.1 67
Potassium 5.2 68
Sodium - 5.4 71

* SBR=Static Burning Rate

Table 3. Effect of burning agents added to
tabacco on SBR

" Burning agents SBR | SBR

(0.6% Dry basis) | (mm/min) (mg/min)
None 4.0 53
Na-Carbonate 4.9 65
Na-Nitrate 5.0 66
Na-Tartrate 5.1 67
Na-Acetate 5.2 68

Na-Citrate i 5.4 o

*SBR=Static Burning Rate

Table 4. Effect of Na-Citrate added to tobacco
on SBR and Puff number

Nas-Citrate added rate SBR Puff number

(Dry basis) (mm/min) | (No/Cig)

None 4.0 10. 58
0.3 4.9 10.05
0.6 5.4 8.84
1.0 5.4 9.14
1.5 5.3 8.86
2.0 5.1 9.28
2.5 4.8 9.35

*SBR =Static Burning Rate
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Fig. 1. Comparison of reduction agents added
to tobacco'on reduction rate (0.6 Dry

basis).
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Fig. 2. Comparison of NaNQ; and Nag-Citrate
added. to tobacco on reduction rate.
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Table 5. Amount of harmful compound in tobacco smoke (0.6% dry basis)

Component Sample Control NaNOs l Nag-Citrate Unit
1!
Tar Shred 23.9 20.8 17.65 mg/cig
Nicotine Shred 1.35 1.2 0.92 mg/cig
Phenois Shred 230 175 115 pg/cig
Cilia-Toxic
NO, NO; Y.S.A. 319 461 271 ppm
Burley 554 826 323 ppm
HCN Burley 13.2 13.3 10.2 . ppm
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