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Design and Experiment of Automatic Pretreatment Platform
for Soil Organic Matter Detection
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Abstract; Aiming at the problems of complex process, long processing cycle and low working efficiency
existing in traditional artificial soil detection, a novel design method of pretreatment platform was
proposed for detecting organic matter, which can accurately detect soil organic matter content by uniform
and stable machine operation. Based on this method, a set of automatic pretreatment platform for soil
organic matter detection was constructed. The platform was mainly composed of handling manipulator,
temperature control digestion unit, nondestructive transfer unit and electrical control system. At the same
time, the configuration software scheduling system was built to realize the collaborative work of each unit,
and the automatic pretreatment of soil organic matter was achieved with the way of assembly line
operation. Standard soil samples were selected to test the repeatability and suitability of the platform. The
experimental results showed that the standard deviation of repeated tests was no more than 0. 56 g/kg, the
relative standard deviation was no more than 2.30% , and the relative difference was no more than
2.21% . All the test results were within the error range required by the standard value, which met the
index requirements of the Ministry of Agriculture and Rural Affairs of China for soil testing indicators.
The automatic pretreatment platform proposed had high stability, which greatly improved the detection
efficiency of soil organic matter detection without reducing the detection accuracy. The platform could
replace the cumbersome process in traditional artificial soil detection, and it had a wide range of systemic
applicability.
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Diagram of soil organic matter pretreatment process
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Fig.6 Diagram of charging device
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S5 AR/ mL 45 ToUIRG 5E $ $F 5 6] /s 10
AV 28 BR B/ mV 200 || TR HLAL{H/mV 800

2.4 tEAENRSENE

HMIARTE % R B A B R — B W K, Cr, 0,
H, SO, #5948 1l 1 SRR dh v 19 BILBR , AR A% Y B 4%
TR 490 T 2 IV 2k 5 90 AT 10 5, AR 0 3 R 1 T TR
BT PLAR 1 & &, A LR B R T 2
58% , 1 e A ALY I R ORBOR A HLIR T R
1724 4%, A HLK & 5 9 LL 22 9 e 50 R % 1. 724
PEA OIS &, %07k 5 TRk I, A E L
90% 1A LAk , PN b 75 3f I S fL A2 IE R %L 1. 10,
RSN

c(Vy,-V) x0.003 x1.724 x1. 10
Wo y = x 1 000

m,

(6)
K w, y— HIEAYR S &, o kg
¢ it 12 IV 4% 5 W VK 5, mol /L
v, 25 PSS P TH AR R A AR R, mL
m,—— KT FE BT i, g
AT E A5 R AR E RS R 3 A
2.5 HiEAE
Ik B T GBWO07458 . GBWO07461 1 4~ 47 i
IR SO B ST I & 8RR S PE AT,
AR HEAT S YO, A U 4h R RO R A N
PSR B, MR A5 SR 22 2 BRI bRl
SERE ) D5 R 5 o AT X L, 2 2R Y
TERRHE A FO 1 A9 5% 22 0 FL A, T ) 4k 4% 2R s v 22
S04 0.56 g/keg F10.39 ¢/kg, A KT 0.56 g/kg;
FE X7 7 A 22 43 5 1. 63% F1 2.30% , ¥ R K F
2.30% , ] LA i ] — b A o A a2 R 1 —
HME R, R HOF SRR e AT
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x2 BINEBEEEBEMEMRER
Tab.2 Stability test result of pretreatment platform

FERGS R/ (skg™')  WREE/(gke™)  PHME/(s-kg™') BXRE/(grks™') MRMER/ (g k™)  MXARHEIRE/ %
35.242 0.742
34.957 0. 457

GBW07458 34.012 34.5£1.3 34.519 0. 488 0.56 1.63
33.992 0. 508
34.393 0. 107
16.756 0.244
16.795 0. 205

GBW07461 16. 543 17.0£1.0 16. 861 0. 457 0.39 2.30
17.534 0.534
16. 675 0.325

VEI Z A - HERR MERE 54T 1 340 AT b B 5 1
FRGEIE FAME ST I, 2 B A SRR W RE A L A
R H A /T 10 g/kg (10 ~30 g/kg KT 30 g/kg
3R, R I L T GBW07412a, GBW07416a .
GBW07460 . GBW07461 . GBW07458 . GBW07417a i
6 A 1 AR AR i EAT D0, 4 A PL R S A
B4 YR BE B A bR o RE S B 0 R O T L
v B BRI TR 6 AN, Bk A
QR IR o T N N O [ R e 7 A
3 iR, 6 Fhbn ik b R S T A2 (8 2 7E AR
B2 5K MY 1% 22 0 B O, M X R 2 OR R T
2.21% , £z At F5HEA RN
Ay iE M,

3 &%RiE

Bxh b e HLBR N B2 1 T A S AL T AL BEE- B

®3 REBEFERFEAEMNKER

Tab.3 System suitability test result of pretreatment

platform
. MEfE,  bREE/ xR ZE/ xR/
i G
(g'ks™')  (gkg™)  (g'kg™h) %

GBW07412a 9.779 10.0 £0.5 0.221 2.21
GBW07416a 7.215 7.3+0.5 0. 085 1.16
GBW07460 10. 416 10.3 £0.3 0.116 1.12
GBW07461 16. 842 17.0+1.0 0. 158 0.93
GBW07458 34.213 34.5+1.3 0.287 0.83
GBW07417a 38.336 38.5+1.3 0. 164 0.43

BARBOHHER i 2 A Sh KU bR EfL Ab 2
WP TR R D T RELIR 25 . 0k b e
T HERE AP B AR E ME N R SIS PR AT T
ORFW] O AR M, R SR fE 2 AR T
0. 56 g/ kg, AHXS A 1 Qi 22 A KT 2. 30% , A X i 22
AKRT 2.21% , HA R0 R G0 Tk

& % x
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