BAS B # 2 N Vol.8
118 JOURNAL OF CHINESE MASS SPECTROMETRY SOCIETY No.4

Bk e A At s
BERRNME °N

ClER&olk K 58>

(R BEAS R R RR, TR TR R R WS Z 0. &
SO R R TR b T R A R R PERIMAL R 19N,

— & =]

FRIGHD SN B R R R A R MR R R NELR A RIER . il
UARREBS BRI, BEBRXMESWHERBHEGR, BHRFEI E R M X
KR, EROHRT, FLREIRRFNSEBRIE N, ARAR: (1) ER
RBAN R HEEIL N, L NO, NO. 8858 A NHs. No AR 2B (2) No & R iE
RGSE, FHERERREM, (3) BN, AREMHOBERR, LETETRAUZ
W5 o ‘ |
RINILADEILA N, BEEF=MH % LK (Kjeldahl) —F & 1A /K # (Ritten-
berg) k. HHEMHD (Dumas) FRRE—HDERES S, UR—ERGREE B § X
R E 1048 EEA TR AN, HENMBERRANL B, XHFENEEX2N IR
%(333 | : ]

(1) HRITSwRELRS: '

(2) EEBKET, HRRBRER, BEELR N

(8) FARMH-RRZEN A R A

=, UN{L&¥RLE

1., HRES. HRABERIEBEMTOES. LHRELEGRE,. REHE. BT, W
B, HEBNEENEE, HREERA, HEREk. B52e 0, B iR 5 B 60°C—
BOCHL R T, RISAIFEES, MRS EE60TIE:; WM —RRT RS, TiEdeod
R100TLIE. BB LR RIB Y, 5 PR A EE MR RS,

2. #HRIEA RIS R

ISR T MR B P AU BN A AU BOR LR, B Fo kR R AL A,

19864E 8 422 HIK



20 BEO# % # 10874

—HREHEHAE BRI & (Bremner M Shaw, 19584F, Bremner, 1958F119604F) ¥
PRYLEH: (Bremner, 19604) o HHM¥ BRI KEARRAS0ERRAORAETTH
WRILRA T, M20ZFK, E¥rshERIE 30 £ 05, 10 THME, 1ZEREA
0. IEAEBILAK 30 ZEFIRBERL, BT BAMME b i, kBB XL e R,
MBREIFREERE. RAREHESEK 2 /MR /M (ERHEEERE BB A5 /D
B, MHESREREEEREHENEE 2/ o WaLAHLEMBIIKS, DHRRASHE1ER
FORERETTOMBIRED, K2 BAEDHS 5, HBL30280. BEMALILR
BERRFPIE 1L RN 8 EIIREERE, HHLRMHBAEHLEAMANEL. BEXSnEIRES
BT ARIFY LR EERE, ERHRAL /A LBA 1/ 8T8,

@ﬁﬂ%%gﬁﬁﬁéﬁfﬂ]ﬁﬁ§ﬁ;%y (CAn, SRS K KBRStk (LBrem-
ner fl Shaw (195853 Sy®iEf Olaen (19254) ). H, H. Cheng A1 ]. M., Bremner
(1963) B 2".&’0@&.'&‘?2:, XHH R ERBMESHE—-EA2HRERRHHERDE
HER. RASRERBRASAIBEREAMESETTHEAIKKES, MoKz —
HRMEAR, BIHEFLLRTES M SHMBIES, FRERSLE/N Gi5 . B kA
RAH 5 RMAMA B I RRRELLT, RIGHETFRENLER Mk, Eﬁﬁﬂ:gfﬂo
HEHGE, M20ZEFK, 10EKRE. 1 RRERHEMN. 1 HETIRML. FERXE,
BRARERINTE 5 /N, W R INTE 2 /R

HiLRRR, HRAAELE FUELETRESE - LEREERY, Mﬁﬂl& =
CRe. RS, XSRFEHMESBR AN XSHRABA B, ERXER TR
AoEEZK kR, WERBEHHES, EREIHPRTERRE2S. 29WETF, TROIFE
Ho

HILBELEHE, —BHARBABHCEBAZEREPES. RAERH—B2ETH
B, MA20ZF 10M NaOHIF T RSB, RBRTLAHEAINKABR (Brem-
ner, 1965) , WMAILAHEILH G, PrudenZ Atk HEHEBAR 5, Newmam (1966), Mar-
in fil Ross (1968) HETHAAENMEBMARHARWABER L A B A “i L & B
AT, HABSEHREERE2YNBR—BEIA=ZAK P RKSE, F AHO.0IN
H SO RMEBIR EBIpH4.7—5, HEEFRE (NH,*) R, REHREITRERPHE
HE. : '

AP LB RPRERZAMHRE RIS, SHRERIETREENSNEG 2L &
BEEERISNEGNAREEN, SAEERRBNARTEE LSRN U5~20F F)
U LR ARSI RBHREERRHES 9,

hE G fE BB BT Wy “IfLRBLY ﬁﬁglﬂﬁmfﬁlﬁﬂi’?g&, B[ LAR S~ i,
Bl G, Pruden F A BLLRIHM “WAKER” . IB— T HERR > RFS>ER, KB

F-FREXMELN, REE S0 HENME 1*N/ISNH, SNEREHEMKERELS]
RIRE, RAZE SNEEEHRE. RELE-SoERAEREBAIER O EE 58 =
FoRRmER . R1EHT CRNEBE” HER oL B” e M. REB - A
HRWE, WeEEN SNETESE, LHRE -/ EHEND 4.756 SNETFEL BB

(NH4)250,, HHB—-NETEMN (NH.)250,, BEREME=KR, X1 EH, B

—RMARBWERG SNETES>BSEMMHERE. RAbLES, R SWARMGE, L

HEET ~kEBPHR T



i L gt )t by b Gl Vg ACEE Sl 21

1 REAFPH «CEHE”

i i) EREPWMBHNETESE
ﬂ%%ﬁﬁ#unﬁ?mi&ﬁﬁmm)zsm 0.0011
ISN#RIEH (NH)2S0, 75000 " 4.7559
HESBBRRENRRD (NH4)zSO4
B—FrRAK ' 0.0030
BEoRM ' \ ' ©0.0512
BEERHE ' 9.001!

e BMRASH 1B, RWEACREHE--RAETEOAL.

R RIS H I, B 60°—80°C A TREATI/DIHRG BN EREE 1~
2 BIHERSRT . HRIERES B, RHRPRSHE 1 ERR AL, SEHNTRRT RIS
b, BiREmEmANBRARER, BTREBRE, DGtk xS NH: 5
o FHAHMARMBEERSE —ENRE, BikRaRhEeHs. BRR Ak
B, BNERKRBCHEN KL R/ (Br™+ OBr- + 2H*= H,0 + Bry) 42,

8. BEHBHRK

EHZFHT, AR ERALEER, BREARERESTRAGRS. HRER
T 2NH,*+ 4NaOBr = 4NaBr + 4H,0 + N2, RS B — W HSprinsonfIRittenberg
(1949) By, mEA 1 (a), (b) FiRe

20mm 24/401]
emd 2 4 i —~ A%
[ER R R i
T 15mm
\ — a
N A g
10/30 S| p—msem
0 5 19 ] .
A gras | Y-t
(b 40mm L‘__Ig
(=]

(n)

H1 BEELRBREsrRSEER
E1l (a) RBAKBKRRERBESMRNOKEE CURY-BIRMIE « —BHAEG,
B-BHRERER. B1 ) RHERESMIGEGANEZRSE. XL H Ed-
wasdsfliBremner (1949) % #E THY SprinsonfIRittenberg I R%. FEXGHE LB EH 4 M
wme e s My BEAKTAKEYBR RNGBERREKER AT K KRG



%2 A S S 19874

0. 018K RAER0,001 38Kk F

ATHEEMLEN ., AT MkES— R, HERER00ESELNT
300ZEFk P (AHEA), WRKETFRHEH, R—PLHHTHIEBEBA 500 EH 0=
A, HHTBEAERKT, 305 BhEuRtE R mACOZET B, MG B RIZU B I
W, RBREHIIAEE, DAERRR A 5 Co MEMSEE, BmAS—REH
PRI, REHHRSWMB S, EEME, BFKEHE+—6 RATH, ERRMRAIXE
RABHEEAITRE, AN ELE, HFRSERN 0.2% ML ERRREERE. HILE
HERMERAKF A ERENEELRN, B+aho, REBEFEXTHT
SR, BRI 1 AT S — 6 BHMHBAMRRS. MmO ET Kk 5 &
Fy, KT REE 6 MALLE,

BELR N OFSEAZE: F—HRBER NS RERIFRR RN HIEEER
SR gHEAa88, MREMI. M. Bremner (1965) sk is ), EE1 (b) HER
FRHBM N2, NEWRTRAEBRBEAREH Lotr. RERARittenberg (1949)1G . las -
cock (19544F) R A k. KR Toepler RSN L BRBAR MBS P OH
ik, FBEAKEED, SRERNESNEE, FoRHRREREREIER N, s
BHEBERRTBE, HERWE 1 EAENE, BETHFBERMEBOELN Y HRREN
—%®, HRE2EFRARB—MLFERNAS—B. RBEYHMHGEOLR ERZH
IRB B SRR L&, BYBRBABRRKKE, AIREHREERBNRENASE. H
BARMEMAEZEND 1 X 107358, BE MAREH SRR EBRMN, B R R AR
Ko XHAARMIEREK SHEERERT, MM YRR, BrRBRAHSHEIBBES
BEHRAR. RS ERAFE Y IRBEERR D, RS KRHME LT B4 B
BRIR Rk AR NoRTL RS AR B EHRT N/ SN ES . EZMBEA
RossfIMartinlA G, Pruden, D. S. Powlson® A ¢5,10,11,12) fr ¥R {LEE, X
MESEES—~BEFROEERNERTRAEREER SRS BN, HARREEETARR
s RGMBBRE—BESEL., BFARAFOMNE, TALYRR. A K E 8 M
(RKEME) AR ARLKE. HEWXARE, G. Pruden ¥ALLMITRH &) %
B, H1ETRRIEN (NH S0, 5AMRE, M ISNIEFTI08ME 0.00940,00011
(S.E), BRIGH 1 %M (NH) SO MRt TRbR. BFX M HIE M (NH) SO0, W

| OREBRE-ABESMIUSNRTALSEE 0008, RN ARG, KREBERAKRA,

4. JABREMESE T (N F#EE,

M2 BARABKBHABR R RE



ELEY it MM AL RE MG K N 23

Tl S RIAL R EL {8 0 R U A £ 5, ﬂi%%#@%?ﬁﬂﬁlo & 2 & —Fh iR HA Nier
eo® BRI RBE S,

%2%§C5§ﬁ%ffﬁ?iﬁﬁi!ﬂﬁfﬁf}“$m%?%io 28N,*, 20N *EFRERGFE
WA, HERNBLEHET. XFHARRHL (n/e) HETRAFIIEERE K
&L Gl 2R o BEKMBRRILE,

®¥2 HFNERMFEIRFPRA HRBERESTHERRE, EOHH
il AR EH T ER R X

REX o’ ¥ 107 SHEARAELAE 190, (LA RCREIETIA
30 (13N1SN)* . MERWE, HIENRESANET, Sl
29 (14NISN)* 28N, Hig M PN 1004648, 2N
28 (NN W, T 3 BIRNE.

15 (ISP HIENDIBN )2+ Elﬂ{iiﬁﬁﬁlﬁ}ﬁ*’ I%%H%ili%‘&%%
144 (HNTSN)2+ by BRBHREKS, HVETRGRESE
14 (MN)HRI(HANTAN) 2+ HERRRFLHET, EARBINRNG

' — A 28 Bl
ISNE 4> b 7 FiHuck #1Bremner (1976) LAK Bremner (1965) #SAARIIHE . 7]
PAB G, Pruden ZAHSHARIM: MR A Bremner (1965) #HFMAR (HREHNE .
H®E N %R, AR , W

iﬁ*R%ﬁi%ﬂl%ﬁ:j‘-iﬁ?ﬁJEZw{E, W15 N 32 B ER AR (<109, FHLESR B J5 1
{BfE S NFEHER (B0%LLE) B, BATRASRUA NX:
| (29) +2(30)

|
15N o/l —
N%= 2283 + 229 + 2303 x 100

R (28) 200 30 HPHERERFHETHRBE. EoFLRG, WRARERBEAER
ik, EREBEE (REM) MREREFRE. bERRRENEERETR-NETLT
B, BHERCNEYREEBRAMSRERELTRE, —BRAZSH°NY% =0.3663(F
PO, SYURAEESPR NBZHEAN SR EREER LSRN, B

0.3663 o
#nnﬁ') N/— gfﬂjé‘%*lsl\l/ x#ﬂﬂﬂ“i{ﬁ

%3 RO NGO, SRR RENER. K iS5 E H R K h0.78%,
N T E A BNE RREH0.12% . RN 2 RS, —HIH 5 A

# 4 R HA DIFOR B B AR AR /b 320 15 N R F E 4. SRR BT #1=
ARENK, BRI /NE AR REUNERPR, %, L' NET Y 8 R IR
%,

e 4 BORFRAH, RCEMRRR, 7054 BRLIH RN NRTEE
WA, BORRES, AERENES, FF SR KRG RELRS R 32X 7
%,



24 B O % B 19874
%3 —MIEREESTER
BR e N % 15 N R A

1 1.417 o 0.4152

2 1,403 ©0,4153

3 1,416 0.4150

4 1.423 0.4158

5 1.396 0.4158

6 1,386 G. 154

7 1.403 ) 0.4145

8 1.411 0.4159

9 ; 1.413 0.4163

10 1.405 0.4163

1 | 1.407£0.0110(SD) 0.41560.00050(SD)

%4 PpREANERESNRFEIERRE
A lRRER  # B % +
X B A fﬁ :tSQ +SD & +SD +SD & +SD :th
5 |N,kg/ha CRE D BB i) MR D BRI ONE D R &I
06 49,3 1.566 0,161 0,004 1,642 0,123 0,009 0,0352 0.0019 0,0002
07 - 97.5 2,102 0,225 0,002 2,231 0.173 0,015 0.0351 0,0011 0.,0003
08 147.4 2.411 0,098 0,001 2,534 0,112 0.006 0.0446 0,0049 0,0006
09 195.8 -— . 0,011 0,005 2,924 0.045 0.006 0.0481 0,0034 0.0006
£ X X B

1, H, Faust, Use of !>N in Agricultural Scienecs, Inter-Regional Training Course
on the Use of !N in Soil Research, FAO/IAEA (1976)

2, R. D, Hauck and J. M. Bremner, Use of Tracers for Soil and Fertilizer Nitrogen
Research, Adv, Agron., 28, 219—266 (1976)

8. ]. M. Bremner, Isotope-Ratio Analysis of Nitrogen in Nitrogen-15 Trace Investiga-
tion, In Black CA, ed. Methods of Soil Analysis, Part 2, Agronomy 9, 1256-1286,
Madison, Wisc: American Society of Agronomy (1965)

4, R, Fiedler and G, Proksch, The Determination on Nitrogen-15 by Emission and
Mass Spectrometry in Biochemical Analysis;: A Review, Anal. Chim, Acta, Vol.78
(1975)

5. G, Pruden, D. S. Powlson and D. S. Jenkinson, The Measurement of !3N in Seil
and Plant Material, Fertilizer Research 6:205-218 (1985)

6. A.C.D, Newman, The Distillation of Ammonia for Isotopic Analysis, Chem, Ind
3, 115—116 (1966)

7. A.E. Martin and D.J. Ross, Significance of Errors in 3N Measurements in Soil-
Plant Research, Trans 9th Int Congr Soil Sci., 3, 521-529 (1968)

8. R.D. Hauck, Isotope-Ratio Analysis in Investigation Using Stable Nitrogen Traces,

In Methods of Soil Analysis, Part 2, 2nd ed. Madison, Wisc: American Society of



B M B B -k B M S N "

Agronomy (1982)

9. P.G, Saffigna and S,A, Waring, Prevention of !*N Cross-Contamination dur-
ing Steam Distillation and Potentiometric Titration of !°N-Labeled Samples, Anal.
Chim, Acta, 89, 203-207 (1977)

10, B.]. Buresh, E.R. Austin and E.T. Craswell, Analytical Methods in !°N Research,
Fart Res., 3, 37-62 (1982)

11, L.K, Porter and W.A, O’Deen, Apparatus for Preparing Nitrogen from Ammonium
Chloride for Nitrogen-15 Determination, Anal, Chem., 49, 514-516 (1977)

12, P.J. Ross and A.E, Martin, A Rapid Procedure for Preparing Gas Samples for
Nitrogen-15 Determination, Analyst 95, 817-822 (1970)

13, 1.P. Payne, The Medical and Biological Applicetion of Mass Syoctrometry, Lon-
don, New York, San Francisco, 35-43 (1979)

14, A, Mariotti, Atmospheric Nitrogen as » Relisble Standard for Nstural Nitrogen-15
Abundence Measurements. Mature, 303, €85-687 (1983)

Measuring N in Plant and Seil by Mass
Spectrometry

Peng Yunsheng
(Beijing Agricultural University)
Received 22 Mar, 1986

Abstraet

The mass spectrometric methods for measuring !°N in plant and soil have
been reviewed in the present paper, The conventional method is carried out
with three procedures: (1) converting the labeled nitrogen to ammonium;
(2) converting the ammonium to Nz by oxidation with alkaline sodium hypo-
bromite under vacuum conditions (8) determining the isotopic composition of
N2 by mass spectrometry.



