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Comparison of the ammonia detector—tube and boric acid absorption—standard acid titration methods to
quantify ammonia volatilization in soil incubation
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Abstract: To explore the feasibility of the newly developed ammonia detector tube for measurements of soil ammonia (NH;) volatilization
flux, a 15—day soil aerobic incubation experiment, with or without fertilizer nitrogen (N) input, was conducted. Fertilizer NH; losses were
compared in soil simultaneously tested with the ammonia detector—tube method and the conventional boric acid absorption—standard acid
titration method. Urea—nitrogen was added at rates of O(as control), 200, and 400 mg - kg 'dry soil, respectively. Cumulative NH; volatiliza-
tion in the soil treated with 200 mg N - kg™ input over 15 days of aerobic incubation was 3.05 mg N-kg ™" and 3.29 mg N-kg™' using the am-
monia gas detection—tube method and the boric acid absorption—standard acid titration method, respectively, accounting for 1.15% and
1.26% of added N. When the N input increased to 400 mg N - kg™, NH; losses measured by the two methods were 7.16~7.20 mg N - kg™,
comprising 1.59%~1.61% of total N added. No apparent difference was found in either the NH; volatilization patterns or losses between the
two methods. These results demonstrate that the ammonia detector—tube method is feasible for the convenient and rapid determination of
NH; volatilization from an enclosed soil incubation system. The main advantage of the detector—tube method is the direct reading of NH3
concentrations, which is not possible with the conventional boric acid absorption—standard acid titration method.
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Figure 1 Schematic diagram of the working principle of ammonia volatilization detection devices in laboratory incubation
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Figure 3 Dynamic change of ammonia volatilization rate between the two ammonia volatilization detection methods during

the soil aerobic incubation
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Table 2 Dynamic changes of NH:=N,NO:=N and TN in each treatment during the soil aerobic incubation (mg N+-kg™")

B ] CK U200 U400
Culture time NHi-N NO:-N TN NHi-N NO:-N TN NHi-N NO:-N TN
H1d 11.08 28.28 48.48 68.18 27.75 176.97 149.62 24.98 411.62
Hi2d 13.88 28.45 55.73 102.23 31.73 230.10 249.32 26.60 421.28
#i3d 20.85 31.38 61.38 197.22 38.38 246.07 390.98 31.73 431.97
Hiad 20.63 3225 59.00 175.10 41.38 227.50 364.45 43.50 433.80
Hi5d 19.32 30.37 56.02 183.63 44.83 240.88 352.17 52.47 439.47
%7d 21.63 36.68 65.12 175.00 53.93 244.10 338 73.83 443.60
%9d 17.58 39.77 63.95 164.97 67.52 244.38 315.47 92.50 438.60
$11d 18.42 43.17 68.55 169.63 67.32 253.97 336.28 84.33 436.03
%13 d 17.27 46.93 72.58 165.15 68.98 245.95 332.87 90.97 435.30
#15d 23.45 49.47 80.30 161.82 77.92 250.63 332.65 101.33 446.40

4 : e H NHi-N \NO3-N FI TN & 1 B Ry 55 5 2 i v L SRS i il 5 12
Note:The contents of NHi=N,NO;=N and TN in the table are the contents of the soil extract during the soil aerobic incubation.
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Figure 4 Dynamic change of ammonia volatilization cumulative loss between the two ammonia volatilization detection methods during

the soil aerobic incubation

8r ,
_ SR BRUR
‘_QD Cumulative ammonia volatiliza- {
= | tion losses
g
s o1
2
HE ¥=0.995x+0.018
fg = R*=0.988
&g
1y
I}
B
=3
= L
&S
Z ot
=5
2
<
=
b
=2 L
E o
= y
0 2 4 6 8
AL

Ammonia detector-bube/mg N-kg™!

0 CK ® U200

401 e ;
[ R
Teo Ammonia volatilization rate /
= 35¢f
z
g
= 30f
.S L
HE 5L 951242040015
g‘g : R*=0.949
~Ec
S 20p
T ®
s
x5 L5f
-
©.2
2 10
2 7
—§
=] 05r
=1
g 0y
/a L
_0.5 " 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
=05 0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0

BEURIN A
Ammonia detector—-bube/mg N +kg™

A U400

SRR RUE AR . BB 11 e IR B CRER) N 1, FoR ik e & —

Solid line: Linear regression fitting results. Dotted line: 1: 1 line. The regression coefficient(slope) is 1, indicating that the technique

is completely consistent
BEs5 MASERENAZSELERNEEILE

Figure 5 Linear comparison of ammonia volatilization results for two ammonia volatilization monitoring methods during

the soil aerobic incubation
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Table 3 Logic equation fitting kinetic parameter results for two
ammonia volatilization monitoring methods during the

soil aerobic incubation
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