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Fig. 1  Effect of diffusion dishes based on different materials on

NSA-4 NSA-6

the determination of hydrolysable nitrogen.
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Table 1

materials of different types of soil (n=6)

ATBREEL bR (L AAREE

KA e JUR [
g g VIR RS AR 4&/ z
3 7R VN . N o .

. Wl EEREE, W
(mg/kg) (%)

(mg/kg) pg) (mg/kg)
GBWO7415a(/kfEt) 16510 168 166 321 9.2
NSA-1( 1) 166+7 166 166 326 96.4
NSA-4( %t 1) 64+4 63.9 69.2 130 95.5
NSA-6( £14) 967 95.5 111 195  89.6

FUFUHRSE 2 R fE 25127 %oF AT A 52 Wi 7K i 1k
DU 25 R 25 Fh I R I T T RGEMEWF 5T, KRG
FAER AT 1. 2mol/ L S E AL AN IA T, A if SR 5],
ARSI WES B 5 HidnfEY) BT GBWO07415a
(I KRE L) R 1. 4 552 ik 2R [H & 8L
BRI ET , AS IAE JER X 7K i 2 D 1) 5
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B, R I AGA JEF R, X7 A R 5 SR T s Ml 5 4
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Fig.2  Effect of sodium hydroxide concentration and reducing

0.6

agent on the determination of hydrolysable nitrogen.
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Fig. 3 Effect of different adding volume of sodium hydroxide

solution on the determination of hydrolysable nitrogen.
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Fig. 4  Effect of different alkaline hydrolysis time on the

determination of hydrolysable nitrogen (within 30h).
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Table 2 Titration results of different concentrations of hydroric

acid standard solutions and corresponding method

characteristic indexes

bR I E KRR

RN o T R W5 T FR

AR BoRER ;g/lk ) (n/::/k )

(mol/L) wy(mg/kg) 8 o
0.002 476 0.74 2.94
0. 005 1190 1.84 7.35
0.01 2380 3.68 14.7

FE( 4 Hb BT f Hb 3K AR 2= PE A BLYE ) (DZ/T
0295—2016) ff 53 D 438 v 35 43 S5 0 o, e Bt
TRARME R R KRR M A IR R RS o
& —%F (>150mg/kg) WFE; Z%H (KT 120 ~
150mg/kg) W FEE ; =% (KT 90~ 120mg/kg) H
HhE. JUZE (R T 60 ~ 90me/kg) J AL =, T4
(<60mg/kg) MER =, AR, ER IR AR VEVS WO Bl
0. 002mol/1..0. 005mol/L 0. 010mol/L &P BE I 2 1%
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2 JE BN A IX A R S LA A R T
D ) 7K i 6B s Y TR ) e 2 T, e X ok
= E BRI GEY A IR X AR BE X K - 1R
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mg/ kg, 24 £h R A5 HE I R 2 0. 005mol/L B, AT
WoE RS P OK R A S R R
0~ 1190mg/kg, AT LA &2 #5268 - A it oA [] &5 1
T KRR S BT 1 T 22, OF HAZ e b ik PR
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E T B 7K S PR 200 S 3 SRR AR AT RE 1) (LB
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SERMERD (AR AN X T BB B B S RO
R K, S BOZ A S 3045 A R0 1o 7 rp 25
5y 5% 15 Y A & AR AR
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Table 3 Absolute deviation and allowable deviation of determination results of hydrolysable nitrogen in soil available standard materials

SR K ) 7J<fﬁ¥l“£§n ‘ IKIEPE A IR A U o ot i 22 LS{/T 1228—2015
FRUETE (mg/kg) WEM(mg/kg)  FHIE(mg/kg) (mg/kg) SR 22 (mg/kg)
GBWO07415a KFEL 16510 169 2.0 HixH2E 10~2. 5
GBWO07415a KAE L 165£10 166 1.0 AixHw2E 10~2. 5
GBW07415a KAEL 165+10 171 167 4.0 A2 10~2.5
GBW07415a KAE+ 165+10 164 3.0 %Xt 2% 10~2.5
GBW07415a KAE L 165+10 167 0 A2 10~2.5
GBW07415a KAEL 165+10 165 2.0 A2 10~2.5
GBW07416a A 44+4 42.9 0.5 “a X 2= <2. 5
GBW07416a A 44+4 4.7 0.7 #aXf w2 <2. 5
GBW07416a Fag: 44+4 45.2 434 1.8 A X w2 <2. 5
GBW07416a Fag: 44+4 43.8 0.4 A X 25 <2. 5
GBW07416a Fag: ! 44+4 43.2 0.2 A X 25 <2. 5
GBW07416a Fag: 44+4 42.5 0.9 #a X w2 <2. 5
NSA-1 Bt 166+7 163 0 %t 2% 10~2.5
NSA-1 2+ 166+7 167 4.0 A2 10~2.5
NSA-1 me 166+7 165 163 2.0 YA Xt R 2E 10~2.5
NSA-1 m 166+7 162 1.0 225 10~2.5
NSA-1 2+ 166+7 159 4.0 A2 10~2. 5
NSA-1 Bt 166+7 163 0 AixH2E 10~2. 5
NSA-4 1 64+4 62.5 0.3 At 2% 10~2.5
NSA-4 o+ 644 64.2 2.0 A X2 10~2. 5
NSA-4 HH+ 64+4 61.7 62.2 0.5 A2 10~2.5
NSA-4 S+ 644 61.4 0.8 %t 2% 10~2.5
NSA-4 i 64+4 62.2 0 A2 10~2.5
NSA-4 i 64+4 60.9 1.3 “HiXtw2s 10~2.5
NSA-5 KL 180=10 174 2.0 225 10~2.5
NSA-5 KL 180+10 178 2.0 %X 2= 10~2.5
NSA-5 KFEL 180£10 176 176 0 HixH2E 10~2.5
NSA-5 KAEE 180+ 10 175 1.0 %Xt 2% 10~2.5
NSA-5 KFEL 180+ 10 175 1.0 AixHw2E 10~2. 5
NSA-5 KAEL 180+ 10 179 3.0 A2 10~2. 5
NSA-6 Fag: 96+7 97.3 0.9 fixt w2 10~2.5
NSA-6 Eag: 96+7 99.2 1.0 A2 10~2.5
NSA-6 fag: ) 96+7 98.8 08,2 0.6 YA xR 2E 10~2.5
NSA-6 2185 96+7 100 1.8 %X 2 10~2.5
NSA-6 A 96+7 94. 4 3.8 A2 10~2.5
NSA-6 21 3¢ 96+7 99.5 1.3 AixHw2E 10~2.5

A4 LR PORREFEME R A NINE J5 i b S35 VB

Table 4 Comparison and comprehensive evaluation of different methods used in determination of hydrolysable nitrogen in soil
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Determination of Hydrolysable Nitrogen in Soil Samples by Alkaline
Hydrolysis Diffusion Separation Acid - base Titration Based on a
Polypropylene Diffusion Dish

LU Qianshu', LIU Zhenchao', ZENG Shixiu>, SONG Anbang®, LI Zhixiong', ZHANG Song',
ZHANG Shuai' , LAN Mingguo'
(1. Kunming General Survey of Natural Resources Center, China Geological Survey, Kunming 650111, China;

2. Chengdu Analytical and Testing Center, Sichuan Bureau of Geology and Mineral Resources, Chengdu 610081,
China)

HIGHLIGHTS

(1) The characteristics of glass and polypropylene diffusion dishes and their effects on the determination of soil
hydrolysable nitrogen were compared.

(2) The use of a polypropylene diffusion dish and the improvement of the vessel cleaning method and sealing
performance improve the stability of hydrolysable nitrogen determination and the convenience of experimental
operation.

(3) For the determination of hydrolysable nitrogen in soil samples, reducing agent should be added, and the

concentration of sodium hydroxide solution should be kept at 1. 8mol/L.

Boiling polypropylene
diffusion dish in boiling
water, then soaking it in
dilute hydrochloric acid
solution and cleaning

Conclusions

Soil samples Separation of ammonia Titration
preparation by alkaline hydrolysis
and diffusion
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ABSTRACT

BACKGROUND: The traditional alkaline hydrolysis diffusion separation acid —base titration method is used to
determine the hydrolysable nitrogen in soil samples. Usually, a glass diffusion dish is used for alkaline hydrolysis
diffusion separation. However, during sample pretreatment and alkaline hydrolysis diffusion separation, the operator
often faces the following three problems. First, the solution in the inner chamber of the glass diffusion dish is very
easily polluted by sodium hydroxide solution and alkaline glue solution. Second, ammonia leakage occurs easily
between the glass diffusion dish and the cover, and it is often not possible to remedy when it is found. Third, the
glass diffusion dish is bulky and fragile, and the experimental operation is inconvenient, all of which lead to the
instability of measurement results due to inexperience of the operator.

OBJECTIVES: To establish a new method for the determination of hydrolysable nitrogen in soil samples by
alkaline hydrolysis diffusion separation acid—base titration based on polypropylene diffusion dish.

METHODS: A polypropylene diffusion dish was used instead of a glass diffusion dish in the alkaline hydrolysis of
hydrolysable nitrogen. The cleaning method and the sealing of the diffusion dish were improved. The addition
amount of reducing agent and the concentration of sodium hydroxide solution ( 1. 8mol/L) were unified. The
addition volume of sodium hydroxide solution was appropriately increased, and the concentration of hydrochloric
acid standard solution was reduced.

RESULTS: The absolute deviation of reference materials GBW07416a with the measured value of hydrolysable
nitrogen <50mg/kg was 0. 2—1. 8mg/kg. The absolute deviation of reference materials GBW07415a, NSA-1,
NSA-4, NSA-5 and NSA-6 with the measured value of hydrolysable nitrogen of 50-200mg/kg was 0—4. Omg/kg.
The recovery rate of nitrate nitrogen converted to ammonium nitrogen by reducing agent was 89. 6%—-96. 4%. The
measured value of soil available reference materials was consistent with the standard value.

CONCLUSIONS ; The stability and accuracy of hydrolysable nitrogen determination are improved. The pollution in
this method is significantly reduced, ammonia leakage is avoided, and the operation is convenient. The method

meets the requirements for determining the content of hydrolysable nitrogen in soil samples.

KEY WORDS: soil; hydrolysable nitrogen; polypropylene diffusion dish; alkaline hydrolysis diffusion separation;

acid—base titration
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