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Determination of Total Nitrogen in Plant Samples by Semimicro-Kjeldahl Method and Uncertainty Evaluation of Measurement Results
LIU Li-min,GU Chong-wu,ZENG Yan-yan
Abstract
ated. [ Method ] Total nitrogen was measured with concentrated sulfuric acid and hydrogen peroxide as boiling liquid at the optimized heating pro-
gram. [ Result]The uncertainty of measurement of plant samples and standard plant samples showed that the data was reasonable and the results
were accurate and reliable. [ Conclusion ] Main sources of the total uncertainty came from the hydrochloric acid standard solution, titration process

(Zhejiang Surveying Institute of Estuary and Coast, Hangzhou, Zhejiang 310010)
[ Objective ] Total nitrogen in plant was measured by semimicro-kjeldahl method and the uncertainty of measurement results was evalu-
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and repetitive titration. It could be reference for laboratory accurate and rapid determination of total nitrogen in plant.
Key words Semimicro-Kejeldahl method ; Total nitrogen ; Uncertainty evaluation;Plant

REEY LT EFICR MY AN E 5 LIRSS
1) F2 BT, TEAR P 0 A A i 2 b oA SR, BPR A
iy aron Y ER I E R T R A TSR
A S HRCR A B8 it FH RIS 80 A W R At
BERICRZIAIMCRFHEATEE L,

-3 A ORI R 4 R0 I S 7 v 0 2 R A S BIL G
VR0 A s AR b BT R R R [ R bR SR M R R
(H,80, ) Fid AL A (H, 0, ) MR, T Ak Jm BRI T mT
(] s FH SRl FE i 0 B B S it T R IR AR v R
A I R N e AN R B R TP , AR A S
NIRRT IS B A VR B, S o S B AT R
R AR, BAT, THEEENE AT EEEED A
SCHRFRIE ) (E 56 TFRIbR 4 2 A0 I 58 AN A2 13 A BF 9
DRI o FERR 4 AT et AR L A BT, 2 3 30 1o X T i ik
R TR R I RS SR R W TR AR P AT T
PRAk, KRG8 KT I AT ) 388 3 XA SRR R MR AR 2R 1 7
FNE , BIE T RE S A 1) S8 AP R T S, 4 IR £
5 B AR AP TR R 4 R R AN W S T R T T
IIHEE .

1 #R5H®

1.1 FENSESRAF  AsEA(SKD -800, [ ¥FilikkA
Al) s TN RE T Ak (SKD — 0882, I g iili Kk 23 &) 5 HoL T4
MrRAF-(Sartorius BSA224S) 5 JL 1 JC /K ik B £ ( Na, CO; ) 5 V&
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(H,0,,= 30% , {44k s S84 (NaOH, 43474k ) 5 — 1K
(I8 MQ LI,
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THIELFE R BEATIH i B W AR AR 6, A, i S = A
EIFWE T, RS AR

x1 FHEEFR

Table 1 Temperature raising procedure
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10 160 FE SRR K TR N
220 FE AR
350 HE—25 RV, B R AR
40 400 i P AN YR S Lk v A By
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BT RANE . BRSO R 7808 o i R
WEEZ S, ARG FHEL AR I S W A T, T kA7 28 It g,
R AR T E R T TR P 2/ S 2
1.3 HRE AR 2 /R AR

. (V-V,) x0.014 x D x 10°

mXx(1-f)
b, WORRERR T 2 E S B (g/kg) s V R S IHFE bR HERR 1
WHARF (mL) 5V, 23 FEFERR HERR W A (mL) 5 D
R BUAEEL, i AR TS 3 BUAR TR Z L5 € 2 HCL AR
VSO (mol/L) sm S BRI MRAE BTt (g) 50. 014 SH AU
JEE IR it (kg/mol) 5 f HIRXFEK 735 4
2 EAHEEMNEE
2.1 HRRESBWENRERHBEE tuy, KEH
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0.1 2
u(m) = [/2x(——)" =0.082(m,
(m) = | X(ﬁ) (mg)

_ 0.082
0.3 x10’

2.2 HEBRERTRESINMRAEREERE u.y(c)
2.2.1 ERRFRUERRAOECH] . EREARR A T K 2 0 GB/
T 601—2016 51, HRIKE 0. 1 mol/L bR 28 17K
FiBE 10 45, 0. 01 mol/L EERAREVATR, LI 2 MYFREEIR
TE(20 £1)°C, /K B PR BURE K 22 505 | A B AS W60 52 T T 22 W%
At

() BWAE T ARIRBRSERE . JH 10 mL ZI RS R I
9.0 mL kLA T 1 000 mL 28 i, 10 mL A BZI R4S
[ f222 0 £0.05 mL"”' , FEAEIE /34, 15 %

0.05
u(10) === =0.029(mL
(10) 5 (mL)

u(m)

=0.000 27

u,(m) =

u,(10) :‘%:0.0032

(2) AT A B AR B0 E BE . 8 3R R I WE A
1 000 mL,1 000 mL ) A 2545 R 2254 +£0.40 mL,
=5 A5

u(1000) :%:O. 163 2(mL)

W

0.163 2
1 000

PRI, ER PR AR VAR A T 5 | AN AR AN FE R

Uy (eyg) = vu* (10) +u’ (1 000) =0.003 2
2.2.2 FREAEIIANAHEE, TEMFBEUT 44
i

(1) FEAEM AL L0 AR TE B TE /K Na, CO, 42N
99.95% ,i5%25 4 0.05% , 255k 0.000 5, A4 10 , brdE

u,,(1000) = =0.000 16

AN E FER
u(p) =295 _ 4 000 29
J3
0. 000 29
14 (P) = gog g =0-000 29

Q)WEEREREAMEY . AT n2Z—KFHRE
0.200 07 gJG/KBRPREN , R F %, I
0.1,
u(my, o) = [2x(——)" =0.082(m
(Myac0,) ><(ﬁ) (mg)

0.082
U ( Ma,co, ) = m

(3) b T RE AR FR P BU R G . b L e 1D 5
50 mL 6 2 38 i 45 SO mL A K i 4, 4 Bt A2
+0.05 ml HEHE 31,

u(50) :% =0.028 9(mL)

=0.000 41

T b I A FRAE % (20 = 1) C R #E4T, A%
SR X A R AR S 5 AR S R 22 B, D MR ST 2 75 |
A BIBRHEAEJE «

u(v,,) =0.030(ml)

T 25 g LA RIBREAER S BE A -

i,y = A/’ (50) +u’ (v,,) =0.041 6(mlL)

[ L, Vi R B PR A W 3 | A IR AN 52 B R u (o, ) =
0.041 6(mL) ,,

i it R P AR ER R AR Av I AR XA R HEAS B 2 B2

Av =v, —v,

u(Av) = J/u' (v,) +u’(v,) =0.058 9(mL)
) 30 08D

(4) b i R E A 2 PN B o X2 RIS B
WEV W3 I HEAT 3 U E v, 439924 0.03.0.02.,0. 02 mL,»
S35k 37.21.37.20.37.23 mL, fR T R D R IR
ZEDATEARMEATR & B, 22 R=0.03 mL, #2150 C =
1.69, 0]

=0.001 58
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=0.0017
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FIARIFREATE R . Fi B e P 20 mL BAFRZE A 28
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W AR 22 £0.03 mL;200 mL A RS RO, 25 8 2
7 £0.15 mL,

0.03
u(20 =0.012 2(mL
( ),ﬁ (mL)

=0.010 2(mL)

u,,,(20) =0.000 61
0.15

1(200)7=2 =0.061 2(mL)
/6

u,,(200) =0.000 31

U () = /uy (20) +u2, (200) =0.000 68

25 b ERERATR I RO 5 | A AR X AR AN 2

u,(c) = «/u.z-el(cﬂm) +ui1(1ﬁ‘) +ufe1(c’h%)

=0.003 7
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Table 2 The data of total nitrogen in plant sample (n =10)

IE YA Rt

Test Sample Y Y 4
number quality // g mL mL #/kg
1 0.300 9 0.34 4.46 20.39
2 0.297 4 0.34 4.34 20.03
3 0.305 5 0.34 4.55 20.52
4 0.3052 0.34 4.50 20.30
5 0.302 8 0.34 4.54 20. 65
6 0.303 5 0.34 4.56 20.70
7 0.304 3 0.34 4.44 20.06
8 0.305 1 0.34 4.54 20.50
9 0.298 7 0.34 4.44 20.44
10 0.299 4 0.34 4.40 20.19
SEYI{E Average 20.38
RSD // % 1.1

TEARER UL Cog =0. 010 2 mol/L; 23 IR U5 1M ABHR HE I -
ARV, =0.34 mL; k433 ik £=0.04
Note: The standard solution concentration was : C ;) =0.010 2 mol/L;the
average volume of consumed standard solution for blank test was
V, =0.34 mL;the water content was f=0.04

R 3 FREERR(GSB -30) & \MEHHE(n =10)
Table 3 The data of total nitrogen in standard plant samples ( GSB-

30) (n=10)
number quality // g mL mL #/kg
1 0.290 8 0.36 8.20 38.50
2 0.292 6 0.36 8.00 37.29
3 0.296 5 0.36 8.00 36.80
4 0.299 2 0.36 8.34 38.09
5 0.296 2 0.36 8.30 38.28
6 0.301 1 0.36 8.38 38.04
7 0.297 3 0.36 8.31 38.18
8 0.294 5 0.36 8.24 38.21
9 0.297 8 0.36 8.27 37.93
10 0.300 2 0.36 8.37 38.10
SEYI{E Average 37.94
HrifE(E Standard values 37.00 £1.85

TEARMERIRIE Cyy =0. 010 2 mol/ L 25 KB ABSR R T 24
ALV, =0.36 mL

Note : The standard solution concentration was Cy =0.010 2 mol/L; the

average volume of consumed standard solution for blank test was

V, =0.36 mL

0.161 2
37.94

2.4 HEEHNHERERSHBEINNAIHERu. (D)
TR E 28 2 100 mL, FRRSHL 10 mL JE47 2587 2 .
ZAFEA ] 10 mL FAARZR A EFEWAE I 100 mL A 0455
A1 K, 10 mL A AR IR E A | 2l
+0.02 mL;100 mL A 27525 fe 258 +0. 10 mL, 1

0.02
u(10) === =0.008 2(mL
(10) G (mL)

Uy ( Wl‘ep ) =

=0.004 2

u,,(10) =0.000 82

0.10
w(100) === =0.040 8(mL
(100) % (mL)

u,,(100) =0.000 41

(D) = /u, (10) +u,(100) =0.000 92
2.5 BRTFHGRERTHSINNTIHEE u.. () HIH
Z— R4 3 PRI, 55 1 R FRBET 5 HIR R, 25 2 vl it
WRTEZFFRILS. 00 g 2247 R IRAE o 5F 3 IRFRHL TS A3
SRR R SR I, B 2 YROBR A, A R AR 2
w0

0.1,
u(f) = [6x(==)* =0.588(m
) ><(ﬁ) (mg)

. 0.588
1 () =5 g =0- 000 12
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u, (W) =

uil(m) +u%e|(c) +ui~1(Wr{‘p) +ui~,l(D) +ui| )
=0.005 2
w(W) =u, (W) xW=0.106 0( g/kg)

FRVBEAF KR A R S5 J 25 BT B VAN 2 FE

(W) =

Vit (m) +1,(e) +1,(W,,) +u, (D) +12, (/)

=0.005 7

w(W) =u, (W) xW=0.216 2(g/'kg)
2.7 YRAWEE HUEEWHE P=95% WHHT k=2,
[ AN 5 O

THARRES w(W) =2 x0.106 0=0.212 0(2/kg)

FPRAEFEARRE u( W) =2 x0.216 2 =0.432 4(g/kg)
2.8 RBEEME MRS b 2R BEHRE N
(20.38 £0.21) g/kg, k=2 bRIERBRRE oh 4 U5 k45 AR
J9:(37.94 £0.43) g/kg k=2,
3 i
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