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ETE# Olsen iZH B2 Z=2 ML ( SmartChem 200 )
M RE T 1T B A

sk, e, BV, ERES

(VLT XA BT, V195 Rk 224000)

M OE. LIRS R LIEAC T 18 SRR A A5y T A T AR S H I E i (R IR U
R - N LB 6k ) LIRE I SRt %y, B M5 vk D80 A P ) b e D A AE 5 v iR 1
DR A HAR D, DEHR 4 AN [T S0 35 A RSO dh, RIS TIRIR A IR 4R — 4 A s k=2 (0 € +
B S RR A TP ARERN] OT A RO AR 0.00~2.00 mg/L BN ZNE REF, MEOCRE- 15 H

T SE LSRR A R, MIE SRS LR, MR 2ETE 0.009%~2.07% Z 18], A8 BAR G ;
FIT I LR EYI B (NSA-2) o skeil, TDE SR AINIDARIEDR 22 (RSD, n=6) 2} 0.37%, ks IR N
99.00%~101.00% >R 14 [ Sk A (G 2 - A 8w v mf i vy . RS BELy, 05E 45 SRR ) 1 A 2l A A
BOR; FIRHZIGEERAERT L 8o, AT T i A i B M i

KGR LHE AMWE ARMETS; A A S esA T

e AW A0 R b SR BRI A 2
BRI BHEIAC AR R AR, R AR IE LA
B RN 2R BERIR L . 3 P oA Rk
I e BA B W SOSOR AR, A 4K
VTR T N SR ST A LR, A L
AR TTIEATE | A R R RS
REBCH AR A, RS S e 4 S
fey, AR A B BRI 5%
TR E T A MRS, HgER EEA
g Bk . RGBT T3S R IE A A= )
o B TIE T 1 9 IO RAR A A 4R 45 ) A
Pz B B0 1A H ] A Mt P B i A A 28
W7k, FEImE— B bRy kA g A ok
W7 IR AT R

1954 4F- Olsen 55 7 4/ H R FH Bk W S 4 14 s
RN, O TR pH 8.5 IUMAEE T, IR
PP B BRSEE TR0 AR, AT
WERIPRI . RARIm, AR IRF WA I E DR T o AL

KRB 2022-05-26; FABH: 2022-07-13

BEETH: VLI X AR 2 0F 58 BT B BE 4 B H (YHS
201908 ),

EH = ki (1989-), BYEMFFE O, i, F8NFH 1%
R BRI TAE . E-mail: 2xx696@126.com,

WIEE: T/KEZ, E-mail: huiyw2008@163.com,
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AEHBEDT L G, 20ROy
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58, BAMA, BIRER S (Olsen %) - $HES
PUHCEIEAEAR 25— BUR )62 I T Mt A
JRME R I T AR, e AR AL
POV PRI, LSRR E iR 17 - BT @
TN A R R BT H AR R AR
M R IR TA R DO E Ry T INERAE S 210k NE—
TR L, BRI, AIeRIE, B
ANBET R PR R E B K

B AR B A IR -5 il BB — P fe S
FAAGIE AR, WSS E T E
A, B A A B T MO AR AT LA R] A A )
SEBTATeE 0L BRI R R R A A
1 - SEARHE IS & BB A F B TR T A
TEIESE BT O0F A e e v A SO B B
BT WIS 20 {8 R A 0
SPGB, R R T A R R Y
MARCR . 2 A A i U2 —Flls L @ ir 5
PUbsAL . B REAARSS & 1 A I, i e 7
B 8. HATHT AN 42 A Sk o34 5 A
FELEP TR, X EHEEFRTR, Rl Ef
SR B R ) ) R DB T MR AR 1 AR S
THARIR A RSk, A4 A sh ik e
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TERPEA A WS, JF OB T S AR
Y LU CLTR AR AN 25 58 A0 A B AR S L S L
BRI SR TT HA 22 52 . DIMRFTIE T RRIR S MR
B2 — 2 A s (N e A S S Y T AT
P, JUER . R E A AR AT S5
FERAMA o

1 #REFE

1.1 FEARES S

PR 4 2R RIS R0 i) 1 e
it (A R0 5 SRR FH R VL0 8 B R 48 2 (YL
JIE HE LT VAR bR AR, < 10.0 mg/kg b
k. 10.0~15.0 mg/kg AEAK . 15.0~25.0 merkg A,
25.0~35.0 mg/kg A H F . >35.0 mgkg M) Y,
gt 124>, F ER IR T AR A2 B A 36 A T rfrch 2
Bt AR A RS BT BT AR HE 5T R v ] b 5T
2B Hh Bk iy B Bk Ab 2 A 5 T F il Ty bl
+ (NSA-2),

A LR T B U A R T, 5Bk
TYIERERY) . AF55Y, RAMMERZ | kg #
AT EEIT AR, 45 2 mm LRSS
IR A
1.2 X 51t
121 {488

SmartChem 200 4= F 2 1k 2% 4 B AL ( 3% [
ALLIANCE A H] ), Kt A Zh#sReds, HahiirEas,
FERAR, BREME TR, O TR ; QYC-200
R PR G a5 (L i BT S i 3 A BRAF] ) 5
T6 i 28 5 4N 6 e B (AL 5t ¥ bl A #S A
FRITEAT ) 5 S Hr T (FEZFIIREA A B
NEIDN
122 FERGIAE R

WEbr HEME W 1: p (P) =5 mg/L; W by 1
W2 p (P)=2mg/L; WHE: p (HS0,)
=1.84 g/mL; 42.0 ofL 1 R S AN A W 100 /L & A
RN 3 o/L T A TREAETVA W Wi — 8 (I
Geal); VUKEHRR S, BLIRmm (AN, hetE
+21° ~22°) 5 T BESEERIREN (43HTal ).

FRBRIC AW (FREX 10.0 g PU/K AR R B 14 T 300
mL 27 60 °C (K o, W1, 59 B 181 mL ¥ i
M, ZEEIAL 800 mL K, HEFE, B, R
V68 T T e 1 B TR Y T % B B R R B VA TR D . T
JIA 100 mL 3 o/L WA FRERET VAW, RS, K

ERZE2L, #5]); AR AR (FRE0.5 ¢ bt
WIMEREE T 100 mL FHEF BT AW, v W AT
A ).

1.3 AR

FRHL2.50 ¢ (K B £ 0.01 g) 3 332 mm fL
12 1 1) R R T 45 19 250 mL B3RP, T
A (25£1) Chk R & A 2 W 50.00 mL, & T
(25+1) CHERIRG T, LL 180 v/min [ #H
P& 30 min, PR35 45 95 S R0 ICHEIE AT g 2+
PRI 150 mL = A o BRI Y K SE LT
14 BHEAPT kI R IR P A S
L4.1 FrfEthZeny 2

43 51 W B 5.00 me/L B 5 #fE T FH W 0. 0.50.,
1.00, 2.00. 3.00, 4.00. 5.00 mL T 25 mL % & i
W ARV 10.0 mL BRI SANIRHLRO 5.0 mLL 4H
PRy R, SRR EAHIS R RIZIRE R
AR IR T ), FIKESR . TEET 20°CH=E
A TS 30 min, 1 em Fo @ IILTEJE K 880
nm b, DIARHER TR SR 2 S AT IR B I
DIARAE S VR A B e B S AL b, OB RE S A A
bR AE IR 2K
142 HEERIE

A3 I HC 1.3 T A8 10.0 mL T 50 mL %%
s, A 5.0 mL BT (R, 28RS, HE
AR, BN 10.0 mL 7K, F4MERA). HRMR
S5 bt M 2 A [ B E A8 BRI A T S e RN o2 - R As
HEFT AN 8RR S 19 25 VRO o
1.5 FIHH] SmartChem 200 4= H sh k240 & i
FER B A S
151 FrfEthZeny il &

B B AR AR R 2 T F kRS AR T, ik
BRI O B, AR E LK . S S
WIS, A B SRR R T E R R 0.
0.10, 0.20, 0.50. 1.00, 1.50. 2.00 mg/L i % 5 #5
HET AR
1.5.2  iR5 7k R AR o 45

A3 I E 1.3 H TS 38 8.0 mL 50 mL B.0»
B, A 2.0 mL R (10%, VIV), Fir$E
SIHER A, RIBHES s, DA R BGE
ZEREERART, AT,

i M8 SmartChem 200 # 7E L F2 58 W L i 3
BL. AR EHUFA A ARG 3l I % R 55 T A
30 min, bR B S REHIE VR . LB KA
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OMTHF VR G, 1217 Uk te AR 45/ il WBL 42
YEo ST A WS I /7 1 T ik (R Kk
880 nm, UKL N 120 L, KRS WA
300 plL, FEECHTE K 576 s, PRdERhZE . fem sl
2.00 mg/L ) BAERE AL FRIEAESL L 3R AR
ERCERIN, Ja s, AR A Sk bR i
PRGBS, BURE. B, e, Boiab B
i
1.6 Gt
K H Excel 2016 #7502, SR SPSS 19.0
XS HEATGE o M. DU A X 1B AR S 2 (E
(X)) WFESA AR TIHE, PR (S) FHIDLZE
IR
S (X.-X)?
n—1
AXFRAER 2 (RSD, %) =S/ X x 100;
K thBR (LOD ) =3 1525 Fibrifidm 2% .

2 HBREHH

2.1 N THHBRT H (2 Fn 4 H shik 2 o Fr kil
AT SO BB R 2R S G PR

P FRAZ5 71, SmartChem 200 4> [ 34k 2% 4%
M AN <& A S0 e B2 7E 0.00~2.00 mg/L JEF N, £
HERN LR ME T T FE N - y = 0.1915x+0.0011, F&
ZEOTIREN 1 (). AN TARBRYTH @R E A 5L
WM BEAE 0.00~1.00 mg/L SRR, v il 2k 2k b [m]
IH57 4 v = 0.7507x+0.0007, ¢ Z%0H 0.9997
(K 2),

, n=6

0.4500
0.4000 y=0.1915x + 0.0011
03500 =1

0.3000
0.2500
0.2000
0.1500
0.1000
0.0500 |

0.0000 L L L . )
0.00 0.50 1.00 1.50 2.00 2.50

A S R (mg/kg)
B 1 SmartChem 200 jEE T 3B S EhrMkE &k

WA

0.800

0.700 y=0.7507x + 0.0007

r=0.9997
0.600

0.500
0.400

WOEEA

0.300
0.200
0.100

0.000 : ' : : - -
000 020 040 060 080 100 120

RO R (mg/kg)
2 AT aFERNEEURSERERL

HRYEAE A AT P fE, EREME T 111k
A2 s, DA 23 pkam 25 28 B hs v dw
25, D3E T atsiEimz g il 2501 %
B, SmartChem 200 J5 45 HFR R 0.0048 me/ke, i
FRBRHTLL 7 A BRI 0.36 mg/kg (R 1), H
AT UL, SmartChem 200 438740 %2 + S 45 R W6
DA BEST R T, RIS H PR B AR

=1 $EEEPULL BIEFD SmartChem 200 5546 H R (mg/kg)
W2 J5 7% 11 s e (. bRt 2E Lioalll[iS
L RN GRS 0.47. 0.34. 0.60. 0.30. 0.30. 0.40. 0.40. 0.60. 0.60. 0.60. 0.12 0.36
0.40
SmartChem 200 0.015, 0.014, 0.012, 0.012, 0.015, 0.011, 0.014, 0.011, 0.0016 0.0048

0.012, 0.011, 0.011

2.2 IR 2 R A

53 5 R N TAH BT L {572 F SmartChem 200
2 [ BRIk R IR S AT R B s A T
K, BEAEE A TIE 3 W, HEXTEE IR, P
T 35 AR 2 (AR R R 25 HE 0.00%~2.07% Z [1], 1
INTF2.50% (#2), UiBH SmartChem 200 4= F 31k
AT 5T ARBAT bt 2 - e R )
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IR — BT
2.3 PRI AN 2 R 0 AR DGR o b

FEXT N TARBEPL L ik 4 A ik 2z Akl
A T ERE A SO A SR AT T AR 22 2 )
HE— 25X W L B R AT T — oo A 5 R R e
Gro WK 3 FraR, BRIk BN 25 R A A
HIZMEARDE, r=0.9998,
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R 2 SAEEPILL BIETD SmartChem 200 ENE T IEBENHS =

R L RN RS SmartChem 200 3% AHXF R 22

G MEM (mg/kg) MEM (merkg) (%)
1 3.71 £ 0.081 3.70 £ 0.035 0.27

2 4.90 + 0.025 4.90 + 0.006 0.00

3 10.8 £ 0.057 10.9 £ 0.035 0.93
4 16.0 £ 0.208 15.8£0.015 1.25
5 18.5+£0.029 18.4+0.015 0.54
6 19.4 £ 0.011 19.0 £ 0.068 2.06
7 26.0 £ 0.074 25.6+0.011 1.54
8 26.3 +0.020 26.1 £0.011 0.76
9 30.1 £ 0.040 30.0 £ 0.006 0.33
10 53.1 £0.100 54.2 +0.089 2.07
11 67.1 £0.072 68.0 £ 0.058 1.34
12 73.6 £ 0.200 74.6 £ 0.050 1.36

TE: R R A I (EO PR = AR 2E (n=3) 5 FHXERIEFE IR 7 0058 (E2E (A SHRBA DT L G EER A 7 L.

80 2.4 PRI R (B ICR A SRG 2 R I He g
@ 70t y=1.0189x-0.4099 43 5 AR B BT EL €87 T SmartChem 200 4= H 3]
E o fe2 S i T - HIEhR 9 [ NSA-2, A
% sof B (36.0+ 1.7 ) me/kg | A 500 & 5, HFEME
£ .l SEINE 6 U Al LA SR E ON AR, LABEIR
ol AN BRAERE, AR N 10 mekg, FEAR I OSE
g ol AU P T IAR I, S5 RRI, BRIk
% 7 B ) T 225 SR P 7E D (VS B, SmartChem
& 200 V- 47 1 5E bR W T 6 Uk, I 5E 25 5 10 AR % R
% 10 2 30 40 30 6 70 s W2 (RSD) M 0.37%, KT 48P0 L (ks
SmartChem 200 A (mg/kg) (2.18% ) 5 M A B ) -S4 s DS 3o 99.83%,
B3 $BEHIEE@EF SmartChem 200 43473 ME TIBA Y mTAHE L Ak (97.83% ), KL, SmartChem 200
BMABMIEXXE 4 A BT ORI s . RS B T
F 3 SmartChem 200 FEMIXFRAEI B ( NSA-2 ) £4E
TRtk 7 i (i HIXEERE (22 vk i Eles STl
(n=6) (mg/kg) (mg/kg ) (%) (mg/kg ) (%) (%)
1 36.6 46.5 99.00
2 36.5 46.6 101.00
3 36.6 46.5 99.00
36.6 0.37 99.83
4 36.5 46.4 99.00
5 36.7 46.8 100.00
6 36.5 46.5 101.00
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x4 AR ERNRIREDR (NSA-2) iR

R AR MSE A RRfE AEX R fi 22 AR fi mplE PR

(n=6) (mg/kg) (mg/kg) (%) (mg/kg) (%) (%)

1 352 45.0 98.00

2 36.4 46.1 97.00

3 36.1 46.5 104.00
36.0 2.18 97.83

4 372 46.0 88.00

5 35.1 45.0 99.00

6 36.2 46.3 101.00

2.5 ANk BRI B AR LA

R T 2 AN 5 () E R B IR 8 BE 2 Ak, K
DU BSAS [T S — P 22 1 P A b, BRI, A
SONF LG T ARS8 T A 7 A A I A, Ao 4% 2%
FEA AN A . A TRt E A, DASCHER R L
G (FR5). WAL ECH 66 K, Hrhts
AEMZ & 7 0k, HIERE S I E S 36 IR, FRifE
PR E S 12k, 25 FHlE R 11 IR, 455K,
SmartChem 200 4> [ 3l k2% 73 44 AT W 5 45 4 0 o2
], P m Ao, TR i/ R E )l A
Hepk

Rx5 SAHHILL BRF SmartChem 200 43 H7 3%

TN B AN Bl 22
X LE It FABETIL SmartChem 200 43 Hr i
B A FREEFIRAZ 3 h FREERTRAE 3 h
BEAFME 4.0 h RAFIME 045 h
BUA BB ) 330 mL BB 7 5.28 mIL
(FZHEH ) AR 90.5 mL WEBRAR 6.4 mL
FABIK 660 mL FEAARFE DL 100 mL
KA A TREMEVEIL 400 mL
FRAB/K 200 mL
FERAR . B0
BAEXES PR A RO FERETTES L
R CRI AN I S gl
ok
HEE SICRLMRIEW 1650 mL. =JCAREIANE 27.7 ml

3 WiRESit

ChBERm 25735 A S A2 )
(NY/T 1121.7—2014 ) F5 #E o5 HLA 808 0 € 7
B, ZHETAEACHERAER R, AR 25 A%
IR MHARORAREE PR, A SCGE XA
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{6,351 SmartChem 200 43 #7300 72 + 3 RS brifE
WA SO S AT ER, IR e 45 R
i FEAE, B MM LR RSD {H, SmartChem
200 FNG 2 BE T b, HLIRDSCR B . X FASOR R
[ A7 30 5 S O I, T v D 2
SR 25 (B A HE AR M AR AT FB AR M 12 B 1 v 25 M
HEILAN, HARXHRZE/NT 2.50%; PR 70
JE LSRR BB IR PEA DG (r = 0.9998 ), LA
SmartChem 200 730N 25 5 HAT 3 =0 1 T Sk
AWFFEHE, [CP-AES J5 ¥ 5 4 b A& A 85 1 T
AR LA A R B e B E 2 R, A
D5 A R AT PR AICEE 0.0046 me/kg ', A SZEG 42
H Bl A2 a3 HT A S Ao 5 1 0 e 235 SR ) 2 4 254 O
PR, RPETTE N y = 1.0189x — 04099, AHFKERELr =
0.9998, ¥ 7 ikt BR A 0.0048 mg/kgo FIUL, 7E
T HEA RN E N T, 4 A sk P s 10P-
AES [RIRE AT A B AR e A i FRAE

g N TAE L EIEA L, 4 A 3hibs
SATAELTE A SRR BE R e . e g . 2K
P A T ARG A4 [ B TR, HEA X R —
fiti i h 2 u R E L E W YIEE, RS IR A
REPRIRACE T A SeRE . 0 0 H A8 1.4 7
%, Ba kB B AR R K 250 mL, i
SmartChem 200 MR RCBE BASAE 5 B AR R AN
042 mL, RF R 60 £, F T EPBEGR
L OIRAEH . RO ESET B ANEE, A
N MR 2 66 4~ /4.0 h; $4 1 SmartChem
200 A R EAE R, 58 R 66 AN FE I A B
(B4 75 0.45 ho FHILATUL, SmartChem 200 ZAfr
FEARBERKATE TA . BT A,
R,

DL EZERENT, 4 [ b2 i RE a8 v ik f%
B0 07 VRN R A O A e a5, LI 2 SR R

S

(T
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kG B =, FEEF AR KR, SmartChem 600 £ %) [9] MG, BFEI. BT 050 eI e i ik KRk K e
5 5 3 B T A 3 AN 600 ANEESS . B sk HFRER RS [ 1], /hrdas, 2022 (1) 42-46.
S v L [10]  BRACUR. H Bl S5 8 AR GRS SO e ™ L Saf i
MR G, EUESTILT il aE . Hk, A e e

) A o (] o e . . KPHESRE [J]. =mfeT, 2021, 48 (5): 58-60.

[= e R
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T A RO S I E AT (9): 77-82.
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Study on the method of determining soil available phosphorus ( Olsen-P ) by SmartChem 200 automatic chemical
analyzer

ZHANG Xiang-xiang, LOU Xiang-di, HE Jiang, WANG Yong-hui' ( Jiangsu Coastal Area Institute of Agricultural
Sciences, Yancheng Jiangsu 224000 )

Abstract: The content of soil available phosphorus ( AP ) is one of the important factors to evaluate soil fertility and
fertilization guidance. The normal operation ( Olsen-P determined by artificial molybdenum-antimony colorimetric method
combined with sodium hicarhonate extraction ) is complicated, and takes more time. Improving the efficiency and accuracy of
the conventional testing methods is an urgent technical problem to be solved in the soil testing and formula fertilization. This
study was conducted to determine the AP contents in four groups of soil samples with different AP content using SmartChem
200 method. The results showed that the AP had good linear correlations in the range of 0.00~2.00 mg/L, and the correlation
coefficient was 1. There were no significant difference between determination results of the SmartChem 200 method and those
of the national standard method, and the relative errors were between 0.00%~2.07%. The AP content of national standard
substance ( NSA-2 ) results showed that the relative standard deviation was 0.37%, and the adding standard recoveries were
between 99.00%~101.00%. The determination of soil AP by automatic chemical analyzer had high accuracy and precision,
and the results could meet the requirements for soil AP testing. With the simple operation and high testing efficiency, the
SmartChem 200 method can handle large numbers of soil samples.

Key words: soil; available phosphorus; standard method; automatic chemical analyzer
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