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[Abstract] At present, the main methods for soil available phosphorus analysis are inductively coupled plasma
emission spectrometry (ICP—OES) and ultraviolet—visible spectrophotometry. The measurement process of
inductively coupled plasma emission spectrometry is relatively simple, but the instrument is more expensive, and
the spectral lines of Cu and Mo and phosphorus are relatively close or there is still some interference, and some
laboratories cannot be fully popularized. In this paper, the standard materials NSA—2, NSA—3 and NSA—4 for
soil active component analysis were determined by ultraviolet—visible spectrophotometry, and the soil-liquid
ratio was 1:20, the detection limit of the method was 0.5mg/kg, and the precision (RSD%, n=12) was less than
6%. In this paper, the extraction time and the addition of phosphorus—free activated carbon were mainly
compared, and the measurement results showed that the precision (RSD%) was less than 6% when
phosphorus—free activated carbon was added after the extraction time was 30min, the extraction temperature
was 25°C, and the phosphorus—free activated carbon was added after the shaking, which was consistent with the
recommended value.

[Key words] availabl phosphorus; Soil; thermostatic oscillator;UV/VIS spectrophotometry.quickly, efficiently,

safely and cost—eftectively

518

(1) R EIR I 355w R XL 398 P o i, A1 T 38 Rk
BRI 3E TR 2 A S i BT A

(2) R 25 CIEIRIR $2 J2 Bt ()25 °C, w] g i 3 b A 2%
TR I e BE I 8] 73 H 20%

(3) BEANRT W23 ot BT AR HUBOR 5 55 B TR R S
ASCIN AT RO, PEAR T A A5 P AR

PRI — ML KEICR, REE R =ERL —, =
YR AEROR L, e - B EETR .

8 i 10 A L 3 X TR PR TSR A 28 1 [ 5, A AL
B A T LB A I o b 3B VA PR TE ML (R R
JHCE BAKFEPh En AR MBS 501 L, T K8 0 LI R 2
Wi o A N TENLIE A BERA SR . A HLBRATH™
FERR T T IEAGIREE . HRRE L ANk, pH TEHLBEAI AR E IR T
o IHERAR AR R WS HE R

T IRAT AL 5 R P BCR S R ORI B, R
BEA P I BEIRAR S 74k, LI — e 5 I LB S 1)
W B 28 RVl 250 o A Rl B o X ol T A T R OR, B

88 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

A2 IR SR~
¥ 75510 WA 1.0€2024 F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

R, A2 AR, VR P B AR 5 IR B R B, BT RN
AR IR o e U A A A TR E iR
A RRBIER 43, R VAN L3 L X K S 1 B b o s R
(I 20 A MR 1 R WA PO 5 S BB R R T ' P
SRR, 3o Sk o e I A R A, B e+
R R R R A . AESIERAL S A . RL R R 1 HE
BE, B LB NT —FERE PO, AL TTRERI R AT
Fike

158 1) - e 0 B U7 2 3 22 R E AR AT L AR v

R I BRI E Y (LY/T 1232-2015) B [E 5 4L AT Y
bt CLIERSETE . LHEA e ) (NY/T 1121 7-
2014) X H20-25°C\ 5miniZ 4, XL T7y2: B AR AT 44 I IR, {HE AT
AEH LR IR ARG A 52 4, NE T RILERE R 0T 8 R+
BT S5O ) Ty vk O A R A S TR R R v
(ICP-OES)  Z) W e EVESE ", Rl A 55 B TR R e i
(ICP-OES) Wl s 13847 20, ELBE T A2 7 H7 I ZER, (B H A
BB o 120 66 RETR BRI R | R B, (B TN SE
R KBRS T A . R B A I R
Tz —,

AR SCR AT WA e BRI, 12 R R T A, = A E
1%, EANRAREL, AEii AL SE86 . A=K, Al KL B i fH
32 AN IR 7 T S 7 AT Ak, R EN 25 C IR BE R AN [H]
BRI TE B 1 R RAS I Tl % 2 o e . € U R 45 T AT
R, BT 528, ¥ SR A 25 °C (1 RE 35 6L FE A 30miniE BB ) 1F
I 1%, TR SR AR AR SO0 Lg Ml % 1k % 0 5 6838 B A
25°C, B R RIERRIEMER . WL, ik EEMRIE
TR AR S B R A e 255 A, e 3 s
RO BT ) T VR IR B

1 XIEES

INER S E IV E YNE =)

UV-178048 M a W43 66 FE v S A% (TR A PR A A ],
FETESE: BHKTEE190.0-1100. 0onm; Z&H0OE: <<0. 05%;
220V, 50Hz5E J7 2 BOEH; MDEYEH: % id 20-300%T.
F%-3.0-3. 0Abs; MEE/KF: 0.0008Abs (500nm) o

UP-211CEiRIRH &8 LSl A RAF .

1. 2 E B

R — S8 (Lol s BREREAN (rdral) ; A (T
af) ; FEMER (L2l ERIR (Th2gal) s AR (0 Tal) s TRIR
(O34t WA BRERET (43 M t) FLsR IR (43 A1 4l) #B Atk

Tl bR v i 459 (100mg/mL) = FRERO. 4394g£:105°C T2
/NI IR Al R — SV et RO N LB R, INAKIE MRS,
A1000mLZE =, IR ZZE, #5, &H.

WEARHEVA VR (5. 00ug/mL) = IR PERIARHE i 25 ML o

L. 3hRAEA) T B BE AL B

L. 3. UrHEMI (5 2

S BT R 0 B S B A AR e R T A E

U A 5 R BV R R T S LRl 5 T E R %, NSAR B
YN RS O Z AR HEW R, 1% R AR D) B35 R E
T R AR R X BEE 2 L, AR TS
IEI

Rl LHEE RSB TR EY R AS B

5| bRER AR IR i AL I H

1 NSA-2 ALt oR TR B R R L ) EE T ST THAGS
2 NSA3 Berh e+ o E TR R R M ER AL 2 B A 5T TR
3 NSA-4 Pz | PR B R R B AT TE T THE R

1. 3. 28 Ak B

FRER2. 500g AT i 10 B 57 1) - At F250mL = M e,
BINS0mLIZ$E7), S s, #8250, AL M Sk A RS, B =M
B NTE IR IR 2% (180r/min) , YR o J& HUH N 1 g TEMEE 14
%, ¥, OB IE AR I8, Frufuidis e & . 2= 2 580 R
TR %

2 #R51He

2. 1R I 8] F i R e

PLAERIE B SRk, B R EZE DR 10minh &, H A
KR 20minff 7 AT HR I, Ax 2k 7 vk B AR A AT DL 2 $RE
TR, (H R HBAFTEIREUA 58 4 1 0] /o 9t 5125 °C AN Rl 91 35 B
AR X 2 SR R 52 T, SR R 3 A0S Oy SRR AR 1 ) TR
NSA-2. NSA-3. NSA-4, BRI [HN: 10min, 20min. 30min.
40min, $ZHR1. 3. 2958 25 AR HEAT 12 AT SE 56, DU 58 A R &
. WIg Rk,

RIS B ITIR, 25°CHR%30min/40mini@ B R B i TR,
10min ¥R 3%20min. B AR 40minth ik 2R H, H2 8 7 E 171
R TR, R 25 °C 1R % 30miniR 47 A 2l BN vl % 2 43 4

2 AS[E ) W e 4 S

P e ME 2§“C4E:%10miniﬁﬂ 2;”c4}§:%201ninimﬂ 25 CHR% 30min il & 2§“C1J§:%4Uminiwu
(ng/kg) | 2 FHIMEmgke) | & FEMEmeke) | P (ng/ke) | & FHEIME(mg/ke)
NSA-2 3646 26.9 31.78 34.6 337
NSA-3 1343 11.1 11.72 13.36 12.7
NSA4 14.542.6 13.08 13.54 14.62 15.7

2. 2T WA M R R
R LA To i 1 e A 5 B e, RIS R, RN 3R
S A TR FINSA-2. NSA-3. NSA-4i3E/ TR, 25

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 89



Ecological Environment and Protection

A2 IR SR~
¥ 75510 WA 1.0€2024 F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

CHR30mino 4% MR 1. 3. 29R58 %M, 4 BIRHR S i AR J5 7
TERHEIE 1 R RAS TR I T T8 375 o Sl i A TR 56 o W 2 A Rl
T, RIS RWKS.

S5 IR, AN NGB 14 2% DS TRV o R 35 VR I G S
PRI, B AU B2 PR AR B T AN IR NGB S PR HORE &, HLUE
T8 AN I TG B M 2R (AR 7 5 o (EL IR 355 5 TR I JG i 12
B R IR PR RO B i TR WO I TE B s R A o TR

SR 3 L A L A T AR HEA JINSA-2, NSA-3,
NSA-4. $ZIR T VB tE 25 XA AT L2V SFAT I, LAAH XS AR
M 22 (RSD) 25 %2 J7 VA (RS 5 B2, LUAE X 15 22 RES % 42 7 VA HE T
5, 45 R anZes, WF5AT LLE HY, RSD/NT-6%, AHXHRZE /N T4, 0%,
J5 i R AT TR

RE NG AR

KR S5 IS N TG PR o BV AT 2 M Bk, HLUEIE 52, ik Fie 7 ﬁﬁ“ﬁﬁfﬁ ?ﬁfﬁﬁ/’g RSD() | AIRHSERECS)
AEAR, [FIBSHEW T 68 .
R3 ToBETE PRI e 5 R 1 NSA2 366 346 13 3.8
. Ht gy | IR | H565 MG | 9565 i
" RIS rttiameke) | T merke) | BT meke) 2 NSA3 133 13.36 09 27
NSA-2 3646 30.8 40.1 34.6 3 NSA4 14.5+2.6 14.62 1.4 0.8
NSA-3 1343 10.6 17.2 13.36 2. 4. 2*&@%&&%?2*&&5@
3B H10. 00  g/mLy 0.10 wg/mL, 0.20 B g/mL. 0.30 1
NSA4 14.542.6 12.2 20.3 14.62 — S N
g/mL. 0.40 ug/mL. 0.50 ug/mL. BEMIARMERTVVAW . AR

2. 30 IR BT LIS

SR P S B 0 X i 6 SR A s, e, e N 49 A
AT ATFRUERFINSA-2, NSA-3. NSA-4334TiR56, R FH25°C
PR 30min, IZME1. 3. 28I 4 1, 70 ) W R AT S .
BREg . RIL Rk

gE R, SR IR T 25°C 45 B AR 5 T 25% IG B 45 1
o BT LSRG [A125 °C R AT5 2 o0 B 2K

Fd AR R ELREG I g 45

BERE/C NSA-2(mg/kg) NSA-3(mg/kg) NSA-4(mg/kg)

10 30.2 9.8 11.2
15 31.6 10.6 11.9
20 33.8 11.5 13

25 35.6 13.4 14.6
30 36.5 14.5 15.7
35 38 16.2 17.2
40 39.2 17.1 20

2. 453 T T VRN
2. 4 1 IERE B SHEM %

JR A SRR AR, Xof LW AR g N A bR 222 T B A 1T 28, Ao
M 2R 22 7R y=0. 5078x+0. 009 (R*=0. 9999) . 2%
TP 12002 AARE S, ST 1200 B Wb dE R 22, J5i5 R FH 3 A5
PRt 22 15 9 5 286 PR, A9 7 08 HE BRA0. Smg/kg, 16 2 A
T VEER

3 it

A SCTFIENT R AN e BE I 52 3 b RO IR S
BRI 5 6 8D S PR NSl o o B C R B kAT T Ak, T TR
PR R 355 5 [7] 30m i nn  HR 357 i VA 0 TG 1ol v 1 o R 8 23R 5 25 °C 5
FERAM o F e FEV R, W 4 SRR A ER, LT R
e SR T BP0 VR

A1 545 G 77 AR AR IR 0 i AR L, BRI 5 6 R DA
30min, (45 BEONFE, B AT, AVEIRIE /LA R0 2 bl A E I 1)
AR ] 8, A e I 2 1), 3 75 3 — D 7 LR i R A7
TERESSHRZ RN HKR,

[5% 3Cik]

CLITRA A AR R AR, 3 AR, A AR R AR R I 98 8 sk
AR RLOL AL A F F AR b 5 & B iR,2003,29(3):251
—256.

(205K & 4., 01senk M & 3% & A 80k 1 07 3 A b R
FRLOLVE 36 KR AOR B R b T & 4708 5 #F %2 7, 2016,12
(4):34-35

(312 3 3, b 3B A4 20 sk 6 T 52 3 B HL B0 5 — 4 A 0.
44 28, 2003,(1):38—-40.

[4] M E WL .Magdoff F R4 A 3% A 20k B9 2 77 3 09 th R
[J]. + 4% %47,2003.40(1):1 401 46.

(5148 4 22 48 2 3%, B} 18] Fr iR 2 st 138 A sk N 9 % om
[J1. % # & b B 4£.2000,(4):8-9.

920 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

AR IRHJHTRI
¥ 75510 WA 1.0€2024 F

ERM. S| TIS (ISSND: 2630-4740 / CHETIS): 715GLOI2

CIR AWM, SRA & &M% LBH WK A FNR T
EHRIER R R GAF 5 5465 %,2010,03):11.

(71% B 4,8 5 30, R AL BUE 5 01sen—Pik th 8 B &k M+
kA AR ELD]. 3 B R AL 2,2014.(11).

(817K 2 48,2 %, - 0% b9 ek B M R (0.
5 4 4R % %201 3,(64)2095—2475.

[kt (2ES kLB EEFTHANE) VMJL
AT 7] B ——F 98 v 1 By ) SR [0, B AT\ — K B A ¥
3%,1981,(01):43-54.

(101 oA &, 5k 7 %, #4146 7 JR 230 2k 9 R F BT 46 4
A FHRLILR LI G & &.2010,(4):83-87.

(11 RAEZ BB A 40 ik M E 4 38 A 2k oy JUAS 9] B 4% 3+
[J]. £ 3% 3 4,1 983,(5):43—-45.

(12012 17 3, 2= & 4k, 8% B2 G044 0% L 2 38 A 2 B9 JL A 1]
AR T[J]. 138 48 4R, 1 989,73(1):40-42.

(131K & WA, 4 1) 3% {7 [ 2R, 48 . 9K (] v 77 3t [X S A 2138 7 3%

I, b 2

B3 = 7 A 58 0], 4,201 2,44(1):133-139.

(1418 ¥ 3%, - 9% A 80sh 2 77 % 09 e 9 58 . 4 0 (00,
44 28, 2003,(1):38—40.

[15] 5 <F &, & #8 + # 8
3#,1982,(4):34-136.

(1619 M4, K T 8,5 dudw B Ve ACRS 38088 U 52 7 % Y
B [0] 38 % 45,1 979,16(4):409-413.

(171 B ERAER EH 4,5 06 528 IEH B
M 52 4% v B 58 LTI R Ik BH2,201 4,(5):235—-236.

(18I A48, 2 i L 3K &8, % 00 xR 3 sk i 2 4 R iy
Bld). LB A 5 4 #,2012,29(5):52-53,57.

(191K FH Rk &0 R B %, 138 & 4 208k Bk
Y 58 (0], % AUR B % e % 4R, 201 5,29(5):50—-54.

EE BT

R (1992——), B o Rk, =d A, X+, P B iR A
E R A RFTREARAE PO HRA RS

oA M BN E [0 £

N E 7 ik

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 91



