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Optimization and Comparison of Pretreatment for Determination of Soil Available Boron by

Methylene Imine Spectrophotometry

Derong Yang
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Abstract: Currently, the main method for determining available boron in soil is spectrophotometry. However, the traditional
boiling method is time-consuming, cumbersome to operate, and requires a large amount of experimental consumables. The
measurement results are easily affected by the analysis environment, and require high professional skills from the experimental
personnel, resulting in unstable analysis results. In view of this, experimental analysis was conducted on the boiling water
extraction time and centrifugal cooling time in the pretreatment of the boiling water bath leaching imine-H spectrophotometric
method to explore the optimal treatment conditions. Experiments were conducted on standard substances and actual samples,
and the results of the effective boron determination of the standard substance were almost the same as the standard value, with
a relative standard deviation of less than or equal to 3.2%; the repeatability of the effective boron determination results of
actual samples is good, and the relative standard deviation is less than or equal to 5.0%.
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£SO HL: DD-6000 fRiH 5.0 0L, VU1 & FHLES A R

/l;\\aa
T ZG-TP203, 50mL 452558 2 0vE
FAREMBFEARGRR
PREDTERS RS B IR (mgke)
GBW07494 \
RPGTE & 55+0.
(HTSB—2) BRpuism Ay 0.55+0.06
GBW07495
TERED  ER 08+0.
(HTSB—3) [ EA% RER L 2.08£0.16
GBW07496 o
R T 08+0.
(HTSB —4) HAEE R 1.08 £0.10
GBW07498
Hroes DS iR 3 +0.
(HTSB —6) Wl s KR 4.44+0.30
1.2.2 F %5

B 7K AR TIK,

S fRER AT ¢ ( 1/5KMnO, )=0.2 mol/L ]: FRH3.162g
EERERPA T/, B 100mL, ¥R,

TfRrEE [ e (1/5H,S0,) ]« &Y 100mL Jhilia
al) , EEINAA S00mL KHIRERRT, Rk, £%
BHIEHE R

Bt IR PV 0.2mol/L mdhfRefATE S (145)
RS AR S, I

PR (100g/L )« FREC 10g STtz 77K,
7E 100mL A EHHER, HREEVEED+, BUHA.

FFA feazsing . FRE 0.90g FEAIL B2AT 2.00g TR I BR 7 ik
THEE 60mL 7KH, SE4vAfie G RS 100mL, E4,
it TYREREH .

pH {H 5.6~5.8 2% I %5 ig:  FR HY 250g 2 B2 % A1
10.0gEDTA —5hEh 7% T 250mL 7K, AHIG KRS
500mL, FEOIA 80mL1 : 4 ffR (b4l ) i, #3550,

RA DA BE3 AR LR R 2 (£FH pH
{8 5.6~5.8 ZEMATIR G -

TEREEs [ p (MgSO, + 7H,0) =1.0g/L ] FREL 1.00g
EREEE 17K, FFEZR 1000mL.

TR 297 . WREY 50.00mL B #EIASL 100pg/mL
WIFRAEI & T 500mL T RRLE SR, R EiAGE
7, B2 10pg/mL #FREE i, 1T EbH . 3B
10pg/mL A5 725 7% 0.0mL. 0.50mL. 1.00mL. 2.00mL .
3.00mL, 4.00mL. 5.00mL F 7/ 50mL 25, ALK
EZ, BIA 0.0ug/mL ., 0.10pg/mL, 0.20pg/mL ., 0.40pg/mL .
0.60ug/mL. 0.80ug/mL. 1.0pg/mL BliFRE: 2 V)57, 17T
ELf
1.3 KT

PRI 1-3EREA 10.00g (A5THZ] 0.01g) , ET 50mL
IR B UVE TR UERRIN A 20.00mL AOBRERERTAME, 5 E ik

ATKIASRE, B EKIAEEE 100°C, FHREFEE BT AITE
AR, ARG, SRR R B UE R G 2min (2
LI 4000r/min )

B 4mL B0 5 1) FEEEESR T 10mL SR
B, DA 0.5mL B SRR A, FEATINE 3min, PN
A 0.5mL HUIRIMERTA TR, #EAFRA@BE, HmERN T
AU e iE, BIIA s.00mL BAZaF, 55,
JCE 1h 5 T 415nm &b FH 2em b G IITNE AR REE

REHEHIZ A2 2> BIIEER 0.0mg/L , 0.1mg/L . 0.2mg/L
0.4mg/L . 0.6mg/L . 0.8mg/L . 1.0mg/L Ak 251751 4.00mL
T 10mL theaE R, HAPIRRRES T, SfilkdEdhsedt
THE R
1.4 FHES 1T

SO AR A 43R B B EXCEL 2006 £ SPSS 2010 4b
BELIEC

2 EREH1

2.1 &S L

Z=wEGNIK, B -H 500 EEE A AR
FRUERRZE R EIRTINE] 0.999 DL I, REREF, HEINEL
BAREERINGE 2 FoR.

R 2 FREHZ
ki s ARG pay R
1 y=0.1880x+0.000 0.9994
2 y=0.1894x+0.005 0.9996
3 y=0.1841x+0.000 0.9993

2.2 N [E)iRAR B i8] X M E £ SR eI 53 4
KPR L () T HEbR A Bt AT =R E A 5k, BR
LESEIEINE 3. F4. £S5, R6FTR.
& 3 AEIZRH EX AR ELS ReVFM (HTSB-2)
IR (%)

EhEhE 1 2 3 P (mgkg)

10min  0.34 0.47 0.36 0.39 29.1
15min  0.54 0.57 0.51 0.54 1.8
20min  0.56 0.59 0.62 0.59 7.3
25min  0.64 0.59 0.66 0.63 14.5

*® 4 AEIRRA BN AR ELS ReVFM (HTSB-3)

Efetm 1 2 30 CEYE (mgkg)  HHEIRZE(%)
10min  1.89 191 1.78 1.86 10.6
I5min  2.09 2.14 210 2.11 1.4
20min  2.16 244 226 2.28 9.6
25min 241 239 233 2.38 14.4
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& 5 A ERR A B A N E LS R0 (HTSB-4)
FE (mgkg)  FEHIRZE (%)

RN 2 3

10min 091 0.94 0.90 0.92 14.8
I5Smin  1.09 1.12 1.08 1.10 1.8
20min  1.21 1.24 1.22 1.22 13.0
25min  1.26 1.34 1.30 1.30 20.3

& 6 AREIZ R BN AN ELS REFN (HTSB-6 )

EARRIE 1 23 Y (mgkg)  AREE(%)
10min  3.69 4.07 3.9 3.92 11.7
15min 440 445 434 4.40 0.9
20min 455 4.61 447 4.54 22
25min  4.61 442 4.0 4.58 3.1

W 2RI TR I RGN, PURRERIEY) A 5 i
FEMR I, (BRI, R ZE, Bttt
ANEEFRN R IE R EE, EHNEY 15min f000E E
PETPREE, AR ER/N (BT 2%) , Hok$¥ 15min
VEA AR R A &iE
2.3 BLENS EN BT B X E 45 R A =20 4 #r

WEEFRAEYIE (HTSB-3. HTSB-4) ¥HTHECSE, il
HIEHEI A Y 15 4350, =HIEORINTRY . O R
AV RIES Ly @B HIE 1h [5G0 @B EIHCE 3h )5
o BAARSLIGEUEMNZE 7. 3 8 FR.

R 7 R AEEX AR E LS RAVFM (HTSB-3)

MITE UL a b c
1 2.14 2.02 1.96
2 2.09 2.11 2.02
3 2.12 2.04 2.05
4 2.08 2.06 2.00
5 2.14 2.00 1.89
6 2.06 2.03 1.97

PR 5 HTSB-3 (19 3 Tl B0 TR] A9 S 25 8 5 B A
2.10mg/kg . 2.04mg/kg A1 1.98mg/kg, ILERRMEY) T Al HE5
JUEEIN, SIMNUEE RSD 954 1.6%. 1.9% F12.8%.

& 8 WA BN AR E L RAVFM (HTSB-4)

ME DAL a b c
1 1.09 0.96 0.94
2 1.10 1.02 0.96
3 1.08 1.10 0.98
4 1.14 1.04 0.96
5 1.12 1.01 1.02
6 1.04 1.03 0.96
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B U 5T HTSB-4 (19 3 B0 B A] (19 S 34 (8 43 B A
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SEHINE (B RUE T P B2 O N, GRS T R &
K8, SYNUEE RSD 55818 3.2% . 4.4% F12.8%.
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2 2.09 2.08
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4 2.08 2.06
5 2.12 2.09
6 2.13 2.08

FrU4EY) BT HTSB-3 () @ 75 R fa & (B E A
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& 10 MU RTALIE X AT SE PR iR 2 X S iR

I 2 3 4 5 . . .
ARRES SEE (mghkg) PRl ZE s (mgkg)  FE®EERSD (%)
(mg/kg)
e 0.33 0.47 0.37 0.39 0.42 0.43 0.40 0.049 12.2
P 2 0.99 0.93 0.87 0.85 0.98 0.82 0.91 0.071 7.8
A3 10.11 10.06 9.58 9.29 9.84 10.09 9.83 0.33 3.4
F 11 WA B &4 5 LRt MRS BN SR
s 1 2 3 4 5 N e
ML SFHE (mg/kg) PRz s (mgkg) KSR RSD (%)
(mg/kg)
FEEL L 0.38 0.41 0.39 0.42 0.37 0.39 0.39 0.019 47
R 2 0.96 0.89 0.98 0.97 1.03 1.01 0.97 0.048 5.0
FEEL 3 10.01 9.46 9.87 9.55 9.92 9.71 9.75 0.22 22
3 &t e E(ICP-OES)i: e + R h Al &[] E AL

OS5 8 FH R A A8 4 S50 =% DL S0mL 7 55
RAIFELE, BEEZ)8 0.25mm, (2RS4 15 min 5%
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M, ReEES, EREOSHEINEERR, FEARTEN
TEERER A S RRERINTE], DRI &I E 5
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