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PNERE R BN EREOR, BTz T A
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i EUE N E A A NE E AR
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(1 BRI R R =2 BE, Mt 210023)
(2 VL5 sty BB B T A [ 50 R SR B0 S I B A A, T 210023)
(3 VToRA8 M B EIT & SR A E GlF b, FEET 210023 )
(4 BRI S A F T E LTS (HaBiuk®) | Wal 210023)

B E PEESTOENEEARME G, BN TS RSO SR g KSR
fi P AL N TR 3 BRI o A — PR | ERI A S TC AL N R R R O
FERF, X IR LA AR IR RS, ISR IRIRE L BERmtiE] L R B A A 45 O e B L
AT AL . S5 LI, XHF R LA AR E K T2 mg L'WY EHERER, 20 mI BHEHRBUR, 7EAR
INTF250 mlffE s, B IR T 10 ul 1 mol L™ HARAYIELL, SILAO.1 gfIMgO, 25 C F LU
140 r min™" (55 3 PR 5 55 3724 B AT 58 X BE i AR NHG-N B9 P 1505 0 B A 2 9K iR 8 4 4k 452 3
48 hi] FEA L BRARARMINH-N; PR A 29K AR B4R IF A 0.1 gl [C A & PR 9224 hiIA] . XF 6
HLAR AR T2 mg LA R OR, 75 FS0 mIBRBGR % LA b 2 R db 47 3 H0R5 5% B AT 4 30E 00 2 25 SR A
HERAE o A I R OR SR T 4 BOE T = 1 S50 J 0, SEBAE — (3 A o4 [R] I 58 BN H -NFIN O - N1 4™
WS I, b TR TR B R, R MO . R A4 (Devarda’ s alloy ) BB 2 FA
Gl JRCE

KB PG B BESES MAES PN
FESES S153.1 XHEAFRIREY A

N

NO;-Nit JFONNH-N, #H 5 IR 5200
o, P HOEAEE I TUNRERES, WiEs AR

UNEFE I E (JEHENH-NFINO;-N ) X fii #s
ABRGENRAEAVFRICILELZ, WTAHR . R
B MRE i BRI NH - NFINO; - N2 gk
AR R B R S i LA R
— R ZE Y, AR R YT O O 8 W AR 25 1R
WL YR R AR, MAMg0%
BRI R RS S P BN H -NEL AL A NH,, TR A
TR W) (ANH,S0, . KHSO,% ) 1y ug 4% i,
UE AR TR 5 3% 2T R S A A - TRl 6 28 0T 1 3 FH AY I
WE LN D TR R IINOS-N, LR
NH,-NJf&F, P K E 4 (Devarda’ s alloy) i

FRERESD, I E A R B MORS B R R, T ELERAE
A B X5 g/, Wb Tl R T G R A LA
i}.% [4, 9-11] 5

TR LA AN R, SR B,
W2 REOR, MT RERiciE, LA
7] 2 mg L' ~8 mg L' P Bk H R T
EXigE, WBRAMT =6 d, HEMSTDONSSE
MR TCHLE, THRME SR, I 2 4
JLAT RO SR, X R A R R SR L AR A
T PHUR AR/ MEIR L pHAESCEL B 0
TEAL R B AR B X — R, A IR A A
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TR S Y T R R BERESD , DLaBE G [R] 0 2 A 18 52 i)
MEZER ) BT NOS NI & 5 2 B
(INH;-N, 7EHUNEELFRROBHT, b
B INH-NF B 2 B INO;-N - ) Stark
FlHart " R O S5 MO S AR, fiE
FEARLBRNH-N, (BB Rl A 3G 5%, ANMH 515 G
FEfh, BFEARNOT =N [, PRt e B sk A7 2%
FBENH-NZECHE, tbah, ¥ 8% MMe0
L AN o W B R N i 53/ 53 < WD s e o
FEMeO R G A 4 M AR, & AT
Yol i, P AR A Bl T g A
Tlﬁﬁ [15-16] N

Zi b, ARBEFEEN R ARG I v SR Y
TOHLR A AL, G IR . Bt L 3k
FRE AN T o 4 7 T B R AT, B
FEE ST — BTG | YRR SRR 5 e AL
AONF R EENY HOE R A&

1 PRSIk

1.1 HUERRIES R

eI KRR I A — ) K A — K iR, MgO

(2545746 ) 450 ~ 600 °C T i iR Kb LAY 4 24
BRI g, BWICE &S 300 Hif . 76 T4
AR EH— R T EHATEAE, T4 SR
TR T mE R, e e
AR RALIN IR E s e o7 @ =
R ST B, FHATILERHIE EART7 mm /N 5 8
45 H ( Whatman No.42 Cat No. 1442-055) , %
TR EEH T B HUE A IR T
H, A B B B . W — i T 1 IR I AL
WApE s As , MR A 0.3 ¢ MgO, A7 R
PREEI R, B MRS, K IR R R
CH M AL W E A FRA R, HZQ X160, HZQ
F160) , 140 r min '$E85— @ WA 5, B I 48
Fr, BCA96FLIRIN, 16T HRa N A T 424 0 1Y
J& ., B EARE, I R R HE S (Thermo
Fisher Scientific Delta V Plus ) 52 " NFEE, HIkE
A INH =N UNEEE . FE S AN O ;- N 2 )
JETESE UNH-NI Y B 77 01 L BRER B NHL-NJiF
IAO0.3 g [CA 4, K. T BRER Iy ik
FINH;-N,
1.2 1EFEEMEFREBMHIL
RS LR E — N2 ~ 8 mg L', iR

WM S Flask lid
#BEHE Rubber stopper

[ JE4t Paper clip
JNERUELE Acid-spiked filter paper

W38 Flask

JCHLE R Sample
B3 ek Glass bead

K1 P BOERE IR A R R R

Fig. 1 Diagram of the diffusion method

B Ve I A AL TR BE B PNHNOFRHERE , BT
B2, 6. 8 mg LAY "NH,NObRICH ( NH;-"N
FREES atom%; NO;—ISNEEE 0.3663 atom% ) , 7%
BCZH , Horh—2H B AR IS WO A S VAR

X R o AR R m alik s 59— bRid i hom A
2 mol L™ KCILAMSERL - 4R B, % B2 o ] (A AR

2 mol L' KCIVA . W E25. 35f145 °C 349 ks
Frild K, MR K E 12 24 3671
48 h 4 HORR RIS ], R GRI 20 pl 1 mol L
H,C,0,, Mgo*ﬂﬁﬁﬁ%é‘éﬁﬁiﬁﬁyos gs
1.3 REIREHRIT AR

761 23R 45 B Rl [, XM N2 mg LYK
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W EERE SO O R A — 2 i Ak, DARR I K
FE o BWEIANFER AR EE, 4351820 ml. 50 ml
100 mlf "NH,NOLER (W2 mg L7, NH;-
PNERES atom%; NO,-"NFEJF 0.3663 atom% ) ,
FE25 CFHZ L 1Y HR #7224 hA148 h, H 1100 ml
W HI500 mlE 55 P RO 5%, BRI Ry
H,C,0,, MgORMEICA 4 HEEIN0.3 ¢, T
P xt B2, Sk R AR R 2K o
1.4 F%ENH,-NEBBMTK

FE 1. 20K 56 45 B a0 RE S P sk
NH;-NEBRSR#AATHAI . #HS mg LW
SNH,NO AW ( NH;-"NFFES atom%; NO;-"NF
B 0.3663 atom% ) , HICETIE25 C T #E
7224 hJg, Hge o Bem AL, Hoh— 241 55 0 8
F%, S — BRI R e R B B 0 R Bk AR 4k S b
Fio PRI MAE12, 24, 36 hJE A PR ETIY
TNERIELE, 25 C FHE A4S Bl 9724 he
1.5 RFEEMAEMAAL

TEL.2F1 . 43050 25 i B il b, s 3f) e 4
A BT, 8 mg L7 NH,NO,IF K
(NH;-"NFEJF5 atom%; NO,-"NFEJF 0.3663
atom% ) , H1.17625 C TP HUEFE, MgO MG
SEMHEL R0 g, 0.2 gf10.3 g, B IH E
2 mol L™ H,S0,. 2.5 mol L' KHSO, 1 mol L™
H,C,0,, RELLARER DL [R] AR i 4l K Sk 6 B4
1.6 HUELE

DL B A M A 3 E A, e A
AL B FH Origin 9. SPSS 19048114347, IR ks
5By M Duncanik i 56 22 7 g
2 4 R
2.1 AREREHMIZFHIEENIEFREE BRI

ST O S R e R T N RS Y
HERZE, FiE Em/z 28Fm/z 2915 5 —
FERREE LT E LRAE B R a . DLTE25 CF
8 mg L' NH,NOEB HNH-NI P #bs 7245 8 R
B (E2) , ¥3:12 hiffm/z 28 Fim/z 290915 54
Pk, (15524 hg —EES(E 536 h, 48 h
WS, A LR FE24 hint B 58 UK ER A AR 1 ]
s 512, 36, 48 hifltk, 355724 hi 4l N iR 2
Ao TRIEE 3 Bl A BT AR I S A R A I TR
ARNH-NWECEZE0.2 mg LT, WL, K

24 hBP AT 0158 B R A NH -NEUN O - N9 Hl
ENe

AR E T3NAERREE (25, 35, 45°C)
K i 6 38 A L AR B B AR BOn SRR . X
3B ZE R AT LRI (EI3A ~ K3C) , 34
JEE R A A NH ;- N B9 N R 34 3 e o
(5 atom% ) , EF-&EY HOIEFRIRE, HEEY
BT e, A E#E—2 L (K3D) .
UEAb, 5 i v B 0 2 SR AR L, 7R 3R A 1
T, AR BERES (2 mg L) AYONF R 538+
EmZER K

IR K, THM20 plB R A IE4E Hm/z 28
HEZ 35 mV, AL AKX R AL /2 28
F5 AR50 mV, 0[RS TIMA2 mol L™
KCL W i 6 BRZH A5 5 A AT 35270 ~ 400 mV, [d]
I & B2 mol L' AYKCIH & 47 £50.46 mg LAY
NH;-N#10.52 mg L"'BYNO;-N,

—=—m/z28 —e—m/z29
50000

40 000 -
30000

20000 -

2{ Signal value (mV)

=3
=

10 000

f

ll2 214 3I6 4I8
B 3EmFR] Incubation time (h)
K2 25 °CF8 mg L™ NH,NOZ W FNH-NTEAR R P 5
BRI )T A U [z £l
Fig. 2 NHj- N recovery in extracts 8 mg L™ in NH,NO,

concentration incubated at 25 °C relative to incubation time

22 REREHGT KRB
XF A EE (< 2 mg L) AR 4 SR
i, R v R g T o 2R T S R R U 1 A
PR, X AR F2 mg L' NH,NOJE (20,
50, 100 ml) AYNH;-NE L5 Fn &8, 78—
BT, 20 mUR AR5 G N B B A% T 2R
WAE, MS0M100 mIk R ¥ EEA LT HIB(H (
4B) . fEARWIWCE ., 20 mlfk F A iR
i, FER KGR 2248 h, AR JCH B,
MSOF 100 mlfA& Z 0y & Bk a2 83 5 120 ml
R, ELRf A R 3R ) e K w44 )
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1 3%mF ] Incubation time (h)

4 1 SRI A § BRI e H LR N A e g 951
55 | B 550
A —e—2mgL" —a—6mgL B —e—2mgL"' —A—6mgL"
o R —— R — A S 5.0 7 —— A e &
S a5t 2450
Q (5] { ]
5 g
E E :
Z 40r 2 40} %/ —
giod iid
# 35+F H 35F
30 Il 1 1 ! 30 Il 1 1 1
12 24 36 48 12 24 36 48
1 FEW} ] Incubation time (h) $EFEMFH] Incubation time (h)
55 ) _ 300 -
C —o—2mgL"!' —A—6mgL"! D —a—25C —e—35C —4a—45C
250 +
() P — T
2 200
= 45t > J
“’ £
£ < 150 F
=] (o]
= N
2 40} g
< / S— 100 |
2 It
# 35k sol L
30 | L 1 ) 1 L O 1 1 1 1
12 24 36 48 12 24 36 48

15 FEWFA] Incubation time (h)

TE: BIAL B, Cor5IN25 €L 35 . 45 CTRARYMESR, KD RN T XA (FEABIE 2K ) driy & 2 4L Note:

Figure A, B and C depicts incubation at 25, 35 and 45 “C, respectively. Figure D depicts N recovery in the control relative to incubation

temperature
K3 AEEET (25, 35, 45 °C) 2 mg L7'HI6 mg L™ NH,NOJAW ( NHi=N: 5 atom%; NO;=N: 0.3663 atom% ) #”
B FR12, 24, 36H148 hJg NH,-Nf "N25 4k,
Fig. 3 Variation of 8”N of NH;-N in NH,NO, solutions, 2 mg L' and 6 mg L' in volume ( NH;-N: 5 atom%; NO;-N: 0.3663

atom% ) relative to incubation temperatures (25, 35and 45 °C ) and time (12, 24, 36 and 48 h)

AR AE A B SR A AT 4 R 50 mIAT100 mI4A &R A9 &L
mlfcE, HAECNFEEMNE XMW 2R (p >
0.05) , WHELZUL, X FIREME M LR, K
AR RS0 mly #URGF£24 hBY AT AR 52 45
SRR
2.3 FREBNH,-NERHMHIL

K FH e AN IR 0 4% 5 4k 2243 85 (0 05 vk, Al
PR B BINH-N . IR 1R, REEER 12,
24, 36 hjg, JNRRIEARMAIEFNO-NIY " NEE
¥y 5 F AR TR R IR AL, 7636 h)E i O B
P FE (0.3663 atom% ) , SEAANZHE & £
NH;-N (5 atom% ) BYRZM; AT 55 Rl 1 42 55 11
IEFRHNO-NEEEA w5 (0.7174 atom% ) , Tk

FEEAET A AT R B E R, AT WR A g u
A% AT 4R L BRNH-N B RCE
24 WRFRFFAEMAL
AEMgOFIER [T G 4 A &, AT A R0 44
AT, ORUEM e 45 L uEsh v . b A
AR IMgO (0.1 ~0.3 g) Ja kM, 0.1 gfIMgO
Bp Rl A S WpH > 115 W0 0.1 g8¢0.3 gfy
MgO, 78 mg L' 20 ml "NH,NO, & " NH;-N#
RIS MENEFEEH LA R 2R (p > 0.05)
XA R BN, MR M0, F&EHm
JERBLREGSEM T (R2) o WIMA0.1~03 ¢
HICH EMEi Rl kM (R3) , AaHESA N
W RIEH, #2801 ¢l KA 2R MINO-NA &
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952 + 1 X i1 54 %
6000 = - oo
[ Je2om 27 50ml B 100 ml [ J20m 220 50mi 100 ml
[ A B
5000 -
I S
—~ e T T
> B I3
£ 4000 |- % I / T %
3 1 ) I
E B 3 i
= g
£ 3000 | T <
& 2
o I < 4+
hat
g 2000 - %
1000 f T [
0 / 1 / 3 / 1 / 1

24 48
B 3EmFA] Incubation time (h)

24 48
K23 W} H] Incubation time (h)

B4 25 CTFARA (20, 50 100 ml) 92 mg L' NH,NO,# W (NH;-N: 5 atom%; NO;-N: 0.3663 atom% ) §"
HCHE 7241 48 b5 NH = NAR i A8 A R NI E 4527
Fig. 4 Recoveries of NH;-N and 8"°N NH,NO, solutions, 2 mg L™" in concentration ( NH;-N: 5 atom%; NO;-N: 0.3663 atom% )
relative to volume of the solution (20, 50 and 100 ml) and incubation time ( 24 and 48 h ) at 25 C

z1

SNES B4R 3120 ml 8 mg L' "NH,NO,AR (NH;-N: 5atom%; NO;-N: 0.3663 atom%) H5%ENH,-NEX[%

MR BIF T

Table 1

Effects of acid-spiked filter paper removing residue NH;=N in "NH,NO; (NH;-N: 5 atom%; NO;-N: 0.3663 atom% )

solution 20 ml in volume and 8 mg L™ in concentration

AR g A% TR I8 4%
No acidified filters Acidified filters
SR NOF-NF: i 8 1] NO-N-EJE
Incubation time Abundance Incubation time Abundance
(h) (‘atom% ) (h) (‘atom% )

12 1.0305 + 0.0969a 12 0.4632 + 0.0637a
24 0.9575 +0.3091a 24 0.3931 + 0.0020ab
36 0.7174 £ 0.4166a 36 0.3760 + 0.0017b

W FERT24 WA S PN =N HUS , MO RREE (TTINBREAC ) S AR SRR A I R R B R AR (A R e At ) &
BREEBENH-N, 12, 24, 36 h/5 P ACH A IEACF NG G A 4 2N Os - NI i 7% o Al Bs B 3ME « bRdiE2: (n=3) , [H—%1
HFORRIING FhRE RN 22 53 3% (p <0.05) ., Fa] Note: Incubate the sample for 24 h on a rotator for NH;-N diffusion, incubate again

the sample on a rotator with the flask lid removed ( no filter paper ) or with 2 pieces of new acid-spiked filter paper hung inside, for 12,

24 and 36 h to remove residue NH, =N and then replace the filter paper with new ones and add Devarda’ s alloy for diffusion of NO;-N.

Values are means + standard deviation ( #n=3) . Values with different lowercase letters within the same column are significantly different

at p < 0.05. The same below

BEMRTO0.3 g, ZHIENOT-NAY N I 2 45 5
FXHEZS (p > 0.05) , HO.1 giE&EHEMS
N E P i FIE T (0.3663 atom% ) o X}
TR MR F Y, MERICES MR, 98
ERP TR ERMZ T & HIEXF2~8 mg L
B RS, 0.1 gfIMgOA0.1 gl KA 4 HED 2

DA S BB R ALY N G A 0 5

370 i W AT ¥ % N 35 A B0 ) IR G RE T,
FEA R A . R4, TR AR A 3 R
W (1 mol L™ H,C,0,. 2.5 mol L™ KHSO, Al
2 mol L™ H,80,) fIZ Wit 4E, A/E8 mg L
20 ml "NH,NO 7 - NH-N§ N2 B 5 45 50 -
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%2 FEMgOHES mg L™ 20 ml "NH,NO,&Z& (NH;-N: 5atom%; NO;-N: 0.3663 atom%) FINH;-N “°N

FE N E R 00

Table 2 Effects of MgO on determination of 8°N of NH}{—N in the "NH,NO, ( NH;-N: 5 atom%; NO;-N: 0.3663 atom% ) solution

8 mg L™ in concentration and 20 ml in volume relative to rate of MgO

F i Sample X HRCK
Mg()ﬂ]ﬁ
NH;-N+FF
Amount of MgO m/z 28 NER m/z 28
Abundance
(g) (mV) (mV)
(atom% )
0.1 5386 4.9125 +0.0399a 54
0.2 5343 4.9246 £ 0.0185a 46
0.3 5231

4.9446 +0.0137a

48

T m/z 28(F S AR IEAR LIRS, XA S "NHNO IS 2EK,, Hom/z 280§ BB SR R P2 %t . Rl Note: m/z

28 is the signal value of the amount of N in the filter paper. CK is "NH,NO,—free ultrapure water, of which m/z 28 value represents the
amount of nitrogen impurities. The same below

#3 FRERAEHAEX8 mg L' 20 ml "NH,NO,;AE&R (NH;-N: 5atom%; NO;-N: 0.3663 atom%) HINO;-N

UNFEE N E

A

Table 3 Effects of Devarda’s alloy on determination of 8N of NO;-N in the "NH,NO, ( NH;-N: 5 atom%; NO;-N: 0.3663 atom% )

solution 8 mg L™" in concentration and 20 ml in volume relative to rate of the alloy used

Fdh Sample X ECK
GG 4 -
NO;-NFJi
Amount of Devarda’ s alloy m/z 28 } - m/z 28
Abundance
(g) (mV) (mV)
(atom% )
0.1 1797 0.3742 + 0.0023a 99
0.2 2765 0.3857 +£0.0112a 114
0.3 4035 0.3724 + 0.0064a 122

=4

AEEE R FI3+8 mg L' 20 ml "NH,NO,;A® (NH;-N: 5 atom%; NO;-N: 0.3663 atom%)

MEZRIF M

fINH;-N N

Table 4 Effects of acid absorbent on determination of NH;=N in the "NH,NO, ( NH;-N: 5 atom%; NO;-N: 0.3663 atom% ) solution

8 mg L' in concentration and 20 ml in volume relative to type of the absorbent

FE i Sample X HECK
PR M W NH;-N+JF
. m/z 28 m/z 28
Acid absorbent Abundance
(mV) (mV)
(atom% )
1 mol L™ H,C,0, 5381 4.9237 +0.3556a 44
2.5 mol L' KHSO, 5461 4.9233 +0.0470a 62
2 mol L™ H,S0, 4492 4.9540 +0.0351a 48
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B2 (p > 0.05) . BEIR2 mol L' H,S0,1
P HCHE IR A AU T A P A R Wi, EH
UNERAEIT B EE (5 atom% ) o AT, 3FPR
WA 1 R T i

3 0 ®

DR EANT R Z R W e &N kT
W, AWK, B R0 R 2 A S
fift, SEMME SR ERYE (=6d ) b
J& K LachouaniZs [19] RIAE3T °CFHREE (100 r min™')
ALY O, WD AR EE LA 1R K R,
U HSE N H LR BE T o ASBIF9E & BT T
2~8 mg LT CHLAM EHERES, 7625 CFHBIRIR
% (140 r min™") K524 h, BIAL 5S¢ SRR S b A
YRR RYECS M, FEE20 mg LAY UNH,NOLIE
WAE24 W EE SRR, WRE AR, e
At .

XTI SN2 ~8 mg LT AIREM, 5
S T2 NS T 1 7 T i N (BN =3 | B
A, K35, 45, 55 C R X RAME A
AR, R REE B R K — 2 T
X eI R E ORI T R DON AN
FRF B (rgliok o JR4CR . FRWGR] . MgO
MGG 4 ), #Botsz REE h ii NHL 52
BEAk . FHR S TR MK CIE Wt & &
FELINH-NFINO;-NJE X AEFE M 22 AL, A5
2 mol L' KCI¥0.46 mg L' AYNH;-NA10.52 mg L'
BINO;-N, FHJWBKC] 450 CHEBE24 WL |, Ffi%
UM KCLP X BEIEAT 28 IR IE R Zb 4% o /6T
T AE S5 R T 20 R A — LR R
WG, &5 B SE P NH,, Ry ke g
A KuTHREEEI . MEREWRES, &
AN IR AT RE AR KA Y8 BE K BR S RN H,, R
T A A% ) L KhanE DY Bi7E45 ~ 50 CF
{15 ~ 5 hilh 584 mg N+ 4R BOR AP B E
W, HERE R B — )8, MulvaneyZs "2 36 % 31
ST E Y RO N A, TR | NH i

BRI AR AU AR S, T R
B A, NG SRR R, RS Y
BEEE SRR 2 AR A2 mg LT N
B HERE S, REFRIREUA20 mIBE N ES50 ml, ¥
3224 WG EA TS KA. HolmesZs ' %

B, R RO B BV KRR B 5 SRR R K 22200
ml, [F 07 28 70 18 AT B AR 20.2%0 . BR 3G A
Ab, §RAE SR BA AT G R O RE 8
BEKER, MM m A R, HEEENE, A
SCHER VT B 75 R F 2 A X PN AR i iR 5 1
FEG, JERTE T AR T R S e s i HL
ST AR (410.4 ~0.8 mg L") BIRES,, ASC
WITEIHATE A, % 8 2 A s U 7%
LN, LI N, ORIf 28 i > 2,

W22 7] — Gy BE S BN HE-NFHINO ;- N 19 "N = Jif
F, A DNERIE 4CHE i 1 B B, AE T PRI BRER A Y
NH; =N, 332 PR A7 i 30 46 T e 5 A 3 4 1 VR
TCRINH,, KK 4 58 T a5 ], o Al gl 5 i 1 5 |
A it ¥ Y S5 a) B Mulvaney'/%'{* Dﬂiﬂﬂ{liﬁ%’[ij}ﬂ
T 82 A1) ) ek ik B ) g — 2B A S T, AR
TR 20 pldginE40 pl, EPREEBA M
P, (R 5 IR R A SRR, R UG 4C 2 BRNH,-N
RS 3t B T 2%, $R 0548 W oL S A 2Rk A
FINH;-N, X XTNH;-NFINO;-NI "N B 45 w5
MIRE SR AN K, (AT 38 8 22 R R RES
JEHENO-NIY NN [ AR F RS, I
B ENH;-NFI (NH;+NO;) -NJ&, 22155
NO;-Nfgh g 2

MO . BICA S, ) o
TR T o2 AT MO M T A 41
I ARG —, WH RS &R EAHFE G &
(0.2~0.4 g) , HY HCICT M HMgO LBRAK F 1
COT, R FymE T B R
TR, WFE2~8 mg L7 IHLA M HHERES,
0.1 gE’JMgOEU?}Lﬁtﬂ/@EEQNHW Mulvaneyﬂ]
Khan "2 W ZEXF 22 mg N ( NH, ) LSO bR % e
PR R IH0.05 gf1.0 ghIMgORCRA R, BAR
MgO S s T e L bR A2 AL, $2m MgO Y it
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3"°N-NOj; in Soil Extracts
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Abstract [ Objective] The use of the diffusion method coupled with mass spectrometry to determine

15 . . . . . . . . .
8N of inorganic nitrogen in soil and water samples in researches in the environmental, ecological and
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agricultural fields. Compared with the distillation method, the diffusion method consumes less labor and
material resources, and can be used in massive operation. The diffusion method not only works when
the sample is low in nitrogen content, but also avoids the risk of cross contamination and the need for
fractionation. However, for application of the diffusion method, it is essential for the researchers in China to
have a sound diffusion-incubation system which is able to perform rapid and accurate determination of 8N of
inorganic N in the soil. [Methods] The diffusion method proceeds as follows: put a set amount of soil extract
in a small airtight grass container; add some alkaline reagent to convert NH;—N into NH;, which is adsorbed
by acid-spiked filter paper; for determination of NO;-N, titrate some alkaline reagent to remove NH,—N in
the sample; and add some Devarda’ s alloy to reduce NO;=N into NH;=N. In the light of characteristics of
the variation of inorganic nitrogen in soil extracts, diffusion conditions, such as incubation temperature,
incubation time, type and rate of reagents were tested and optimized. [Results] Results show that for soil
extracts, >2 mg L™ in inorganic N concentration, only 20 ml soil extract is needed. put it into a 250 ml
flask; hang 2 pieces of filter paper spiked with 10 pl 1 mol L™ H,C,0, each in the flask; add 0.1 g MgO,
and then incubate the sample for 24 h at 25 °C on a rotator running at 140 r min~' to complete the processes
of diffusion and recovery of NH,—N; and then replace the used filter paper with two new ones also spiked
with H,C,0,; incubate it on a rotator running at 140 r min™' for 48 h to remove remaining NH;-N; and again
replace the used filter paper with two new acid-spiked ones, add 0.1 g Devarda’ s alloy, and incubate it for
24 h to complete the processes of diffusion and recovery of NO;—-N. For soil extracts < 2 mg L™ in inorganic
nitrogen concentration, 50 ml is needed to ensure accuracy of the determination once the same incubation
procedure is followed. The experiment also reveals that nitrogen impurities that may affect accuracy of the
determination, come mainly from highly purified water, filter paper, acid absorbent, MgO and Devarda’ s
alloy. To avoid the effects of the nitrogen impurities, samples should be incubated at 25 °C for 24 h, and
filter paper dried as far as possible in NH;—free environment. In addition, results of the determination should
be calibrated against that of the control. [ Conclusions] It can be concluded that this method greatly shortens
the incubation cycle of the general incubation method and is capable of accomplishing diffusion and recovery
of both NH;—N and NO;-N simultaneously, decreasing the amount required of a sample and reducing the risk
of contamination by nitrogen impurities by optimizing the rate of MgO and Devarda’ s alloy. However, the
diffusion method discussed here is oriented towards determination of "N-labeled soil extracts, 2 ~8 mg L™
in inorganic N concentration, but not applicable to determination of soils samples natural in "N abundance
or low in nitrogen concentration. Consequently, in future studies, efforts should be devoted to such issues as
how to remove nitrogen impurities and quickly, how to rule out the interference of soluble organic nitrogen in
the soil.
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