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Studies on the Effects of Hydrogen Fluoride
Gas in Paddy Rice and Weeds at
Fluorine Damaged Site
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Abstract

The hydrogen fluoride gas generated from making the cement hardener injured the plants gro-
wing at the neighbour field. This investigation was conducted on sample analysis of hydrogen
fluoride gas damage plants which included the ratios of destroyed leaves, damage symptoms,
and nutrient elements in paddy rice and weeds. The results obtained were as follows;

1) The ratio of destroyed leaves at near HF source was very high reaching about 95% at

100 m, 65% at 500m, 5% at 2 km, respectively.

2) The necrosis was the characteristic symptom of fluoride injury on rice plant and occurred
predominantly at the tip and margins of damage leaf. It developed along the tip and
margins of leaves with a dull, gray-green, water soaked discoloration.

3) The fluorine content of tip and margins of damaged rice leaves were 1,600 ppm, 3 to 20
times higher than that of center part and it ranged from 130 to 242.5ppm in weed leaves,
but from 10 to 15 ppm in normal weed leaves.

4) The contents of calcium, potassium, silicon, iron and manganese were higher in tip and
margins than in the center of rice damage leaves.

5) The Cocculus trilolous. D.C was the most resistant plant to HF gas than any other
plant growing in this site, while wild berry and aralia tree belong to most sensitive plant

group.
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Table 1. Wind and pressure data for the
Yang pyeong meteorological station.

Wind Average
Date Time Fastest  Speed  Dressure
direction  (m/sec) (mb)
July 20 19:00 W 0.05 1017.2
20 : 00 NNW 0. 05
21: 00 — 0. 00
22:00 N 0.05
23: 00 N 0.05
24: 00 N 0.00
July 21 01:00 — 0. 00 1024.0
9 ! 00 - 0.100 1023.1
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Photo 1. Typical symptoms of HF toxicity on

weed leaf
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Table 2. The effects of fluoride necrosis on
growth of rice plants

A5R725%2

Distance from HF source (km)

0.10 0.50 1.0 2.0

Necrosis (%) 95 65 15
Area of damage 0.4 09 2.4 5.9
by HF (ha)
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Table 3. Fluorine content in rice plants da-
maged by hydrogen fluoride gas
(Unit: ppm)

Days after Distance from HF source(km)
Organs HF-damage 0.10 0.50 1.0 2.0

Leaf blade 3 3,225 380 210 170
18 625 137.5 112.5 25.0

Stem 18 31.3 50.0 25.0 12.5
Grain 18 87.5 125.0 37.5 -
Root 18 3,000 3,000 400 68.8
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Table 4. Fluorine content in plant leaves
damaged by hydrogen fluoride gas

(Unit: ppm)

Species Check Damaged
Overcup oak 15.0 242.5
Arrow root 10.0 202.5
Cocculus trilolous, DC 15.0 130.0
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Table 5. Fluorine contents in plant leaves
damaged by hydrogen fluoride gas
(Unit: ppm)

Days after Distance Portion of leaf

Species HF-damage from m
HF source margin

Rice 3 100 m 1, 600 71. 9
3 500 m 650 200

18 500 m 162. 5 62. 5

Overcup oak 18 500 m 270 215.
Arrow root 18 500 m 290 115
Weeds 18 100 m 537.5 75

R BHREE] B2 AL Jacobsondt1ngl]
ol Aok o] el Wl FhRIF B SIS
I ERE EEROE BTG s Aoz B
of Wil oL Hel Kt = BEEM Aoz
sl = # LS ke BhleE Hakd gk
o HMidel vebde Aoz PlERES. KREEL of
Vel Mol A 5 kiael FElehA] BEkiiel Bt &
o] ¥ v Aoz vebteh

Ch SR el BME

KRS R S #63 22o] Ca0, K0,
Si0;, Fe, Mn#po iyl A lififiict &4l
el g el 22 el o, MgOE A A
A Vel dhEet el 2tk 2% Ca0 ¥ Si0,



Ho HE 7bzel oah kA5 2 fiie]

e

Wt 18H el = s 3HE R 9 2f51E Sk
=l = MgO, K.O0 & A= 9=

2

Table 6. Element content in the rice leaves
damaged by hydrogen fluoride gas

Days after Portion Ca0 MgO K,0 Si0; Fe Mn
HF-damage of leaf (ppm) (ppm) (%) (%) (ppm) (ppm)

3 Center 1,988 3,351 4.95 2.46 211 249

Tip and 3,877 3,351 5.55 2.32 267 300
margin

18 Center 3,520 2,969 2.37 3.62 224 477

Tip and 7,193 2,749 4.06 5.32 284 614
_margin
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Table 7. Ralative sensitivity of plant species
to hydrogen fluoride gas

Sensmve Intermedlate Res1stant

Cocculus

trilolous DC

Corn, Sesame Mulberry tree
Persimmon tree Maple tree
Ash tree Wild rose
Overcup oak Arrow root
Wild berry

Bush clovor

Aralia tree
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