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Abstract Based onl the land, quality geochemical surveVJresuhs inl the /southwest | cultivated area of Nanyang Basin, the content| spatial distribution, and enrichment
Lhdrdciénstlc;, of Ge in surface soil {0:20 cm) and deep soil (150-200 cm) in the edslem mountainous area of Nanyang Basin were studied, and the influencing factors of Ge
in the sulfa(e soil were“analyzed. The results showed that the averagbo( Ge) 1 m the- surface soil and deep soil were 1. 39 mg+kg ™" and 1.45 mg-kg ™", respectively. In the
study ared, 32. 2% of surface soil and 12.77% of surface soil was rich 16 Ge, and the rich areas of the surface soil Ge were mainly distributed in the metamorphic rock and
granite-dorrllin.ant development areas. The optimal theoretical model of surface soil Ge variogram in the study area was a spherical model, and the nugget effect value was
0.434, indicating that surface soil Ge had moderate spatial correlation due to the joint influence of random factors and structural factors. The enrichment factor showed that
93.61% of Ge sites in the topsoil were mainly affected by natural factors, whereas 6.39% of Ge sites were significantly affected by human factors. The source of Ge in soil in
the study area was mainly affected by the parent materials of soil formation, but the enrichment of Ge in surface soil was mainly affected by the Fe, Mn oxides, quartz, and pH
in the soil.

Key words: germanium( Ge) ; soil; distribution characteristics; influencing factors; Nanyang basin
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Table 4  Ge grade classification standard for surface soil of land quality evaluation

" (F8) (HEE) (Hh) (Heh=) (B=2)
w((}e)/mg-kg’l >1.5 1.4~1.5 1.3~1.4 1.2~1.3 <1.2
HH/% 12.77 32.20 38.17 13. 35 3.48

3.3  HIE Ge EAEFHE

B ERE T ISR r R S R 5 R
TICE M S EIEAT IS, R R A B h e K 2
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Table 5 Classification and area of Ge enrichment

in topsoil of the study area

EF (GE i LA/ % TR/ km?
<1 W (B AARIRES) 93.61 5253.39
1~2 REw 6.39 358. 61
2~5 liali =1 0. 00 0. 00
5~20 HmEE 0. 00 0. 00
20 ~40 TR A 0.00 0. 00
>40 W 0.00 0. 00

E6 HRXRELE Ge BEEEFZ=HSH
Fig. 6 Spatial distribution of Ge enrichment factors

in surface soil of the study area
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6.5) HH(6.5 ~7.5) Rl (7.5 ~8.5) , 430l i

org

FEIX H AR S B 12.63%, 75.76% . 10.16% F
1. 45% ,3%)7 13 w( Ge) V-2 {H SR PR 3 Bt 53 31)
9 1.3591.394  1.435 F11.418 mg-kg " [AIFAFSY
XEZ T Ge 5 pH RIEM M, iTERREZE L
Hew(Ge) SEMEERES pH (R THE 2218 1, %
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®6 MRERELE Ge HXMESHY

Table 6  Correlation analysis of surface soil Ge in the study area

TR P11 TR LB TR LB JLE S REL
As 0.134* Pb 0.019 TFe, O, 0.369 ** Si0, -0.210™
Hg 0. 006 Zn 0. 064 Mn 0. 401 * Cong -0.219*
Cd 0.026 Ni 0.341* pH 0.199 * Ca0 0.171*
Cr 0.301 ™ Cu 0.375™ Al, Oy 0.094 ** MgO 0.310 ™
) FIRAE 0. 01 YU (BUR) AHKGMERE ;  RIRTE0.05 5 (XUR ) AHOCHE 3
®7 AEpH BHTRELTE Ge FEREE
Table 7 Characteristic values of Ge content in surface soil with different pH values o
SiH SR Rk Rk g [ SRTE
(<5.0) (5.0 ~6.5) (6.5~7.5) (7.5~8.5) 4>8/5) 4
S 174 /1044 L 20 SO o
it/ % 12. 63 75.76 10.16 | & | 4% s
o Ge)%”—ﬁj{ﬁ/mg-kg-‘ 1.359 11,394 1.435 | | 14418 o ¥
3.4.2° mi&ﬁ‘?‘%ﬁ? ‘Y A > EM‘S%E >ﬁép}:' ﬁif“;ﬁa o> SR

lﬁﬁﬁi%ﬁ&%%%%m;ﬁﬁgﬁki

>%E§mf%>@ﬁa>fm51ﬂﬁitﬁ

o3 ﬁ%mxmaﬁme%ﬁwm1mﬁa% b 3 2 RMRE M Ge P-4 7 8t 02 5 s e
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HIWE%M FR IRV R DARIPIRIC A 0 LM 2RO 458 53 O L

‘mﬁzwxmmiﬁﬁaaﬁﬂﬁamﬁgi%ﬁ
KRBT B EAX Ge FF, AT HE S Ge MR HLER L

Eiﬁéﬁ'@mﬁi’%s E 7). 3k 8 A, i%}:‘j:ii%”
R A B R B @ Ge ) B LIS 1. 365

~1.495 mg-kg ™, FI Ny FEVERRIEE A > P AT RA L. W RERER A T R ZBEE S Ge
> RIS -IRERER A > B > Wh-TUA > S DU R UL WG sh vk de s R PERAIK , 8 DL Ge* IR,
V> WELEAR N R EMETWN WRIEHEAIK )[R Ge 7ER A IREE T 5 M4
o(Ge) AL R 1. 427 ~1.471 mg-kg ™", KN . WIS , HOT R IR B e 0 . X 26 2 Tk
*8 AEABEIBREBERLTIE Ge SE4F1E
Table 8 Characteristics of Ge content in soils with different parent materials
; FHIME Fe/ME SSON( LREDZ PrifE 2 A RE
> B v P
e R /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /%
Ak 1. 365 1. 095 1. 986 1. 361 0.118 9
his 1. 444 1. 208 1.788 1. 443 0.092 6
k- B A 1. 495 1.36 1. 682 1.5 0.112 8
RKELHE s 1.419 1. 086 2.193 1. 408 0.182 13
T 1.386 1.153 1.612 1. 399 0. 089 6
[ ER e = 1.425 1.13 2. 082 1.417 0.112 8
HEIU RV 1.379 1. 195 1. 649 1.373 0. 068 5
Ak 1.427 1. 180 1. 880 1.435 0.121 9
his 1. 454 1. 340 1.580 1. 460 0. 051 4
SRS 1. 440 1. 420 1. 470 1. 430 0. 026 2
WELHE RS 1.471 1. 190 2. 060 1. 460 0. 164 11
T 1.432 1. 330 1.510 1. 410 0. 060 4
(LI ER e = 1. 443 1. 240 1. 810 1. 450 0. 085
HURVI 1. 438 1. 160 1. 700 1. 450 0. 084 6
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Table 9 Ge descriptive) statistics of surface soil of differenf land use type@ ! —]
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Table 10  Descriptive statistics of surface soil Ge for different geomorphic types

s I fe/ME B KE LREDZ PRifE 2 A5 A
/mg'kg_l /mg'kg_1 /mg-kg_1 /mg-kg_l /mg'kg‘l /%
113 1. 366 1. 086 2.193 1. 356 0. 150 11
B 1.415 1. 120 2.011 1. 403 0.114 8
HH 1.383 1.253 1.572 1.374 0. 063 5
i AS 1.392 1. 130 2.082 1. 389 0.092 7
AR 1. 404 1.208 1.732 1. 403 0. 103 7
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Table 11  Ge descriptive statistics of surface soil of different soil types
Bk XA Re/ME RRME LIRS bRt R E S
/mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /%
HE+ 1.395 1. 086 2.193 1.393 0. 140 10
W+ 1. 402 1.119 2.082 1.394 0.101 7
B T PE T 1.379 1. 095 1.949 1.359 0.125 9
BARIEE 1.370 1.113 1.622 1.356 0.111 8
R+ 1.387 1.130 1.570 1.377 0. 085 6
faxt 1. 407 1.119 1. 620 1.414 0. 088 6
KFEL 1.392 1.225 1.589 1.391 0. 068 5.
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