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Abstract As an important index to characterize the degree of soil salinization and an important parameter

to evaluate the cultivated land productivity, soil water-soluble salt has been included in the 3rd National

Soil Survey monitoring index system. Gravimetric method is the most primary method for the determination
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of water-soluble salt in soil, but many factors would have effects on the determination of water-soluble
salt,which would resulted in inaccurate results. In view of this, experiments were designed to verify the
effects of water-soluble salt extraction and liquid-solid separation on the determination results,
respectively. It was proved that the separation of liquid-solid separation was the main factor affecting the
accuracy and precision of the determination of water-soluble salt in soil. Furthermore,it was explored the
influence of four different liquid-solid separation methods, including Brinell funnel filtration, filter
membrane vacuum filtration,centrifugation and filter paper combination filtration,on the determination of
water-soluble salt in soil. Compared with other methods, the result of filter paper combination filtration had
high accuracy,which was suitable for the determination of water-soluble salt in soil. The limit of detection
of water-soluble salt in soil by the improved gravimetric method was 0.01 g/kg, and the limit of
quantitation was 0. 04 g/kg. More detailed,the accuracy,precision and range of application of the improved
gravimetric method meet the relevant requirements. The purpose of this paper is in order to provide

reference for the 3rd National Soil Survey, and to provide technical support for the comprehensive

understanding of soil water-soluble salt content level and soil salinization degree in different regions.
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Table 1 Content of water-soluble K* and Na% in soil reference materials after extraction /(mg  kg™")
T Mk Y LY/T 1251—1999 NY/T 1121.16—2006 HAH
K Na™ K Na K" Na'
ASA-6b-CZ 7.1040.7 60.3+4.2 6.9+0.8 61.5+2.7 7.90+1.5 63+7
ASA-9a-CZ 18.2+1.5 39.445.9 18.9+2.3 41.644.5 (20) 44+7
ASA-7a-CZ 61.24+3.9 113+3.8 67.5+2.5 108=+5 65+9 111+6
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Table 2 Total water-soluble salt and contents of water-soluble K* and Na™ in soil reference materials after filtration

/(mg -+ kg™")
5A Fr e o
ASA-6b-CZ ASA-9a-CZ ASA-7a-CZ
K*/(mg+ kg1 5.8041.3 15.842.5 53.743.2
LY/T 1251—1999 Na®/(mg + kg™ 1) 52.642.8 35.24+3.4 96.244.7
SR/ (ge kg™ 0.2540.03 0.6840.02 0.9340. 04
K /(mg+ kg™ 6.104+1.5 16.5+2.1 51.442.8
NY/T 1121. 16—2006 Na®/(mg+ kg™ D) 54.342.6 34.64+3.2 98.742.5
b /(g kgD 0.2720.04 0.6720.05 0.9120.05
K*/(mg-+kg™ V) 7.9+1.5 (20) 6549
HAH Na® /(mg + kg™1) 637 4447 11146
S /(g kg™ 0.3740.08 0.854+0.11 1.240.2
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Figure 1 Measurement of total water-soluble salt

in soil by Brinell funnel filtration.
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Figure 3 Determination of total water-soluble salt

ASA-6b-CZ

in soil by centrifugation.
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D5 % (G H B e B BRI W A T b o i T
FeAR SN )(HJ 168—2020) H i HAKER PfT., HIE
VL DL R R 1R 25 120, 000 1 g 2 28 P 45
Fo A BRI RSN R 5 R b AL FAR [ 1t
FUFILBR i £ 2R 25 LI W . 43 90 X 28 FIRE b iF
1 8 Yl 7 M, 75 vk K th PR 2 i HT 168—2020 (1)
B ok A BEATTHEE T DL 4 A5G 0 BRAE e R IR .
VA I S K v PR AR B A BRI R PR LR 3,
i AR BR A 0. 01 g/kg. € T BRJy 0. 04 g/kg.
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2.4 FEEHENBEZEE
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7 TR B RS %% B 1 LK .
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Table 3 Results of the limit of detection and limit of quantitation of total water-soluble salt in soil by gravimetric method

HIRER/ € LY/T 1251—1999 Zs (1 & /(g « kg™ 1) NY/T 1121. 16—2006 25 [{ & it /(g » kg™ 1)
1 0.01 0.02
2 0.01 0.01
3 0.02 0.01
4 0.01 0.01
5 0.01 0.01
6 0.01 0.01
7 0.01 0.01
8 0.01 0.01
ROl 0.01 0.01
T 1 i 2 3.54 3.54
it BR 0.01 0.01
7 T R 0. 04 0. 04

R4 EEHNAERTEENERE

Table 4 The precision and accuracy of gravimetric method
LY/T 1251—1999 NY/T 1121. 16—2006
i H ASA-6b-CZ ASA-7a-CZ ASA-9a-CZ ASA-6b-CZ ASA-7a-CZ ASA-9a-CZ
JUARED - Ly AIR- e v 1+ JTHRED BIRILE A+ By 8 £
1 0. 37 0.87 1.25 0. 36 0. 86 1.26
2 0.36 0.85 1. 30 0.38 0. 88 1.31
3 0.35 0. 86 1.31 0. 40 0. 83 1.33
MELR/ (g kg™
4 0.38 0. 83 1. 29 0. 39 0. 84 1.28
5 0.38 0. 88 1.28 0.38 0. 89 1. 26
6 0. 36 0. 86 1.31 0.37 0. 85 1.32
T X /(g kg™ 0. 37 0. 86 1.29 0.38 0. 86 1.29
brifEfim 2/ (g« kg™ 1) 0.01 0.02 0.02 0.01 0. 02 0.03
AR o A 22 / 6 3.3 2.0 1.8 3.7 2.7 2.4
B RS E/ (g kg™ D) 0.3720.08 0.8540. 11 1.240.2 0.37+0.08 0.85+0.11 1.24+0.2
AR 2/ % 2.7 1.2 7.5 2.7 1.2 7.5
2.5 SEBRAF an bEXE i NGRS AR 6 o uE 45 6 8 & R D 2 1 K
gtk — 20 B UE O ¥R L R T 2 N X PEER SR I 25 R0 3 ME 25 e, A O I 22

1]y A v i ol 2 S A Sl R 3 v A L L N
TR TG S L PO A O s A SR
£y HEE S5 I S5 R AN 5 B . 45 RER VIR

N 2.2%~8. 1%, XKW 15 LK ILREEL AU
AR A I U 9 J7 vk AT T R KA M OB R
ME .
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Table 5 Measurement results of total water-soluble salt in

soil by personnel comparison

ethi/(g- kgD
I % 2 /0
i H Tl Az s AR i 2/ %6

FAF1 0 0.61 0.58 0.62
472 0.57 0.61 0.57

50 b B A 4 ) 8.1
g il AT 3 0.58 0.59 0. 60
SEHME 0.59 0.59 0. 60
A1 1.38 1.45 1.47
AT 2 1,41 1.47 1.39
Al b F RS A . 3.5
S 473 1,39 1.48  1.43 7
SEHE 1,39 1.47 1.43
SE4T1 0 0.89 0.97 0.93
' AT 2 0.92 0.99 0.97
Pl S e 2.2

FAF 3 0.96 0.92 0.91
T 0.92 0. 96 0.94

3 itig

RS e K I R S I S A v R [ A
SCUCTT S5 56 6 TE K A 1 A TR 8 P [T 9 20 B 5k 7 A
o o 0 4 2R A R L 4 SR SR T L R B TR IR R
S e R R ) R VA AR R MRS R ) 2 B
O B AR T UE A 4 Fh 7 SO0 25 R AR . o)
Sl DA 0B ) P B R S S A I A T T AT
Mr. 3% 6 B4k 1T A SO AN [A) B 18 03 78 07 X
LRI AL SR AR AL G o DR A b I E (E B TE AR
Y T ELAE Y R P 3l T e S K A B A
SE 5 100 HC T 8 T A I 45 2R S AR i
AR . PGS R R HCO, (CL g2k 8 5 51l
A R A 28 A AR TP & A A5 K By 51k TR 4
Hf s o B bk R A A ST R R LA
L BR A it A = A R A 4 R I E i AR vp ek
SE 5 R A A BE S AR
®6 FRERSEAXNESR
Table 6 The characteristics of different solid-liquid

separation methods

I8 3 43 7y X iR

RS SR UNG S D N A SR Tk A 7/ BY e/ € U
A P < 08 8 DB RO SRV v A AR L U R 5 2R MR o T A

P2 AEHF 2 0.5~3 h

V&Y "‘A'JE'A:\ N i p ’ lué-'b" &,
T {IFJ@}*EXT(% TI:? iLWﬁ% T F FU\QL{E

05 5 SR AR AR T SR MR BAE L RER £ 0. 25~1.5 h

WSS A, BRI E B R Z

05 5 R i 1 B HE AL FE I 3 min

PRI 5 O UG IR T A R W E

& T2 A 1 gk
A G Pagen 1 b

B

HOR AN R B R IS R
PRAE BB ORE T A sh e sh &S e Xk
BERE L AR G B0 B VR X SE IR I b SR AR AT (A
23 KW AR LN B SE SR BRI RS K
Pt S 0 3 DAL I % 95 X & Ak
SE b SR PR R B R BT R O L A =K
Al b S A Y R . AR T E L A
b SRR A A AR R T PR A N4 L B ED
AT BT AL AR O EOR R DX 3
A2 5 S R A B OC R AR 75 B
XA Ta] i DX 3 S7 AN [ ) £ P O AR LA I 4 8 4x £
B (H Sk A2 IR e AR TR R L R 22
SR I HLER o s DX T M 2 e L ORE  EL
5 S5 R AN E . BT NI ST R ] A — i A Rk JEE Y
NP REGHERMSHERIEMCEER. BRE
SLRE AR AG I - S vk £ S B — E B AN B
SE T ELE AR D) AT FR L 30Hs 5 S50 7 45 SR AT L PR 5
7. BIBHE T Bk BT T 8 Rl Rk
T 1 S I E] 2 AR A K B R R JC R A
R R AT I E L H S S BRE AAT. Z W T
PO’ .SiO,* \NO, .Fe,Al.Mn Z™, i |,
SRR SR AR AR T RTE 8 Fh L 5w
T BRI PR S TS T 8 MR R T
AR LR, T 8 ok B B R R R AR A S OK
B2 A A SRR, 5 PR AT
P AHG R A R 5 T 2R T ) ARG I AR (A e SRR L £
e AR 25 BN AH SE B 25 1 Al 1 K I R £
0 1) ASC A A N o 0 DA e o b K I M AR R A
RV SER ANV KoY =

4 Zig

DAERER R 15 £k KR, 180 r/min
PR3 3 min, XK ¥ PE£R B R 00 DU 2 oE B R RS %
JE B LN

)R EEWR ] b E Ry b PEIE AR (d =18 cm) |
TR E A (d=12.5 cm) P IEARAH S A
SR uE , HI s g R ) oE A R UK % R A A A R

3) VAN E A K M SR R R R
0.01 g/kg,.MzE FIRHK 0.04 g/kg.

(1] 4 H. +HeR b HrIMI. 3 M. b5 . b Bl AR
#t,2000.
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