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Abstract

In winter rain and snow weather, in order to ensure smooth traffic, the use of snow melting agent
has the advantages of fast snow melting speed, no need to transport and deal with snow, and fast
traffic recovery. In consideration of the characteristics of low price, not easy to be affected by am-
bient temperature and high low-temperature snow melting efficiency, chlorine salt type snow
melting agent has been widely used. The large amount of application of snow melt agent results in
the destruction of soil structure, the decline of soil fertility and the formation of salinization. Soil
microbial population and enzyme activities decreased, and soil vitality decreased. Increase and
activate soil heavy metals result in heavy metal pollution. The migration of mercury in soil by
snowmelt agent in high background mercury area was studied. The results showed that under
Na(l, the index parameter K1, which was calculated by Langmuir equation, decreased from 0.3 to
0.03, indicating that the adsorption capacity of Hg2+ in soil decreased. According to the data of
leaching experiment, under the action of NaCl, the time difference between mercury ions detected
in the outflow liquid was 30 hours, indicating that the addition of NaCl made mercury migration
advance. The soil column experiment showed that Hgz* was mainly concentrated in the soil sur-
face, and its content gradually decreased with the increase of soil depth. With the increase of lea-
chate, the concentration peak of ions moved to the depth of soil. Moreover, under the action of
Na(l, the rate of ion migration was accelerated, and the downward migration ability was enhanced.
The study of the effect of sodium chloride on mercury migration in soil is of great significance to re-
veal the effect of sodium chloride snowmelt on mercury migration in extreme weather highway.
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1. 5|15

20 {22 40~50 4EAR, PASEEAMIRH AL E 5 2 5 5 A0 MG L R e, 3T 1) 9 e 2 B L 22
BB T R I D BE I O 22 5 AR I AR d ik, ORUESS T vy T 28 B AT 0%, RO LS T SR )
RS XFTI2AAM. BRIl “ K87, o 7R SRR STk ME R EE
DRNEEEA . R LRE R, HRAEA R, AT L. AR S R[2] [3].

T REAFES R L, SailiG i 1, HarmERS o sCAIUMaRRS . RS K
BT, (HIZERT AR REONT W WM. ARSI R A RS R, AsbizimAm
WEPERAE . SOE PR AREEI0 R, SR AR S8 R AR Al 5 50 1) 1 DO PR 836 B 1T TS e [4] [5]. TR R
SR s T AL, ERMA R M TR TR, i, BERAE S RIS ORI ER AN,
ERMMRARR &5, —RHEH T, A SR R T IR RS 8 sk (CMA) B BAT ET5 4. %
REVRE A ElR TR S S, S SRR R R, (RIRR S AR B, W R e A
SALEN, FFBRCERRI A AI6] [7] [8] [9] [10]. ARTMIAETHRRIEMIKE HIFIR, BEA IR LRI E T &, &
A NaCl AR S KRl 5 3E N T8 2% 3R KBRS, R “3h e AR
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R 5 751 ) K it P 2 e A T % L IR I R PR B, PR 3 G LR A, T R 3R
WAk 2 o RN 338 v e B AT RS A A .

1) BESEMBIRFIAE 1 TR, TR . ARYE LI CIUTRUE A BRI, 7ERERS A%
0~100 m A 45%/ A5 IR FIPTAAEHER, MR T 3 h CIIIR g AR 7 HIRBE R 1[11]. @il
Iy AT EHEAR (12018 B SR AL T 70 B RAE A, LR E 1(0~10 cm)& &t oyt E T3+,
TR 2 +(10~20 cm)f 80% kit 75 H 2 il S 7 BE Ak 0 25 KGN 3%, Nat AT DL B -3 1 Ca®
K. Mg™, 381 pM (&8 & IR GOS0 BT R, SECHEIRES[13], HHBE KM KK RRR[14].
[ B b 2 i B I EK B PG, 138 pH A SIS F RS R E T, HIERENK, GRS =
BRA%, PSRN, SEmRE T ARy, BN T IR R [15].

2) TIEGE VIR RERIRGTE VRS, TR S BRI . $E e 423 Cernohlavkoa B 7RSS 1% i 5%
AR LI R, A E AR E I B R, AR AR R R AL T A e .
SEBHE TE S B SR T R, ErP AR e, BEREMERRC ELF m[16], X AR IR T
TIEEYRESEL MARRER RS A, A IR A UK, 4135 pH {E/N T 5.0 Btk
MIREBN IR o G S AT PN G5 [ 7] 7T R0 A3 1 7E 458 pH (B ANRR IR i b B DA b, AN P2
PELTRIN, TRES AR m A USRS IR, (HiR &2 FECE R IR A, B AN E TR SR -

3) WINAIEN TR EL R, ERRESEIS Y. M 0K SR S IR R A, s E
SIBIRE . A BETBHSCEEM. X ESRES S AR [18]. X FE[19]H KT
NaCl 1 CMA PS5 7556 - 498 L 70 8 4 Ji 45 S A s M IR SE 3R A3 T sl 20 0 Na" G 1 1 3
RARY Y, TS IR A B B P R 628 S RS (43 NaCl X Zn R3S Has . IRIRERSE A4 Bk
A GBI TR Cu IS Fh4s S8, CMA Hiff) CH;COO Hil CH,COO A4 f%
fifér=4: COS™ MIHCO; Xf pH A2 e, H CMA (IR JRAE /18, T3 m i o B & 1, ff
4 CMA X} Zn F1 Cu fI45 &AM/ NaCl. 4575 H NaCl Lk CMA s2misE B3, (HE5E WUk
MG HTRE RN, FEARAZZmmE| Cu. Pb FIEESZMN.

X B 4SBT M AL I RS . 3L 404 Norrstrom [20] 8 Rl S5 771 ey i 23 1% 55 (1) 138 =5 O bk S5, 15
FTINE (48 AR Ph iER2 554 fE 7B K, Pb. Fe Al TOC R IE T I ARIE i EME M SR B2, 0 Hr
Cd. Zn TBMETEFEFR 2 —& CII%EER. SaRFENLKRaE[E, ESBNEMIRE—E
FERE #0237 RE IR, (5 Cdy Zn AT Ni 76 B3 oK b 8 DR sh M AV MR s I TS A7 AE, s
FVRT DU (iR 2 B8 - A8 # R 5 0 t S3e FRAL M SBT3 Cdy Zn A1 Ni [RPRECRE S, {5 Cu F1 Pb 7£ 1-3%
HOR LG B DA AR PR R RS ARAE, BTDAX 385 Cus P IERE 52 i N21].

RET =REFEE, MERS. LS EE R R, LIRESEG O RO TRE H PR
W, TEELEGRNFERER T “=5K” « LI REK. 0 BAREK. WIRRZ . AR
FRHEUR T3 B 45 [22] [23]0 SJBATFR 16 AN HE TR 8 R P 1 A 5 4 5 e 1) 32 R [24] [25]
P FSRME WP RSN KRR AR R SRR, TR, XTI RES BRI & & Eik
15~327 mg-kg !, iz PR (0.04 mg-kg )T HE/H(0.102 mg-kg ) -4 FAE DA E 5K b SRR BT R
(GB15618-2018): 5.5 <pH<6.5, Hg<1.8 mg-kg ' [26].

RGN VE S I, ACIFIEAWT 17 R SR RS B R [27], HA SR & e 22 4 kR BRI
B . XUZRAHSE[28]RF Fo R B, PHIETRIT I O F B0 E BERF VA IR AL . R 2 S50d i & P A ik i B e
T 22 v R 3B AE B R (pH5.6) 1 FH T i5 Y 4% Hg (SN TR B 2 mg/kg) FIIRVE R 56 FURE TR AL, 77 0
AL e BB A, SHAF ER 20 (NaCl F1 NaySO,)Hl &6 5 (0%~5%) 1) £k 154k 145 - A< AL i 7R A2 il
BEATENZAS DN, W FC BT SRR AT R OB TBUI M [29] [30]. 2 2 0 S 0 F = N BRI, R 1 =k
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TRV Vi DX 38 R SRORE TIURFAE S HEAE D AR Y o SR DL [31] 0 AR LT e Bt X v ok 19 5%
3 v o DR 25 ORGSR B R S R R AR R I

ASCLAES T 28 R IR—— O FON B, S S N REAT B AR R AR AL s DU - i
Bk, SO B RS, 75 kT St 3 ok S SUALAN L B S RS2 KA AS R . BT Tt
bR IR AL, T RSN AR REAT N AFAERE R, TR s 78 25 UM 23 B S S B0 2R 1
IERAT NN HE R

2. SCIGERSy
2.1. ks

BN B R P IR IX (R A 55 R SR RS gt b, SR GPS Efr, SRHX 30 SRR, L
BT e, i 20 Hfi& M. 7R S050E SE AR I ok A B AE AL S

2.2. SR SR R

L H R 792 6 6 1T (AFS-230E); BEIEH:(E £ 5 cm, & 35 cm); 50 mL HZELLAE: 100 mL
Bebt s HER(IEZ2E); EHIRUIL L 4E); K ITCRIRMEATR(GBW(E)08617, H[E =Rl M 7Tkt), Ik
S MIARHEY) B GSS-5 (GBWO7405,  Hi BRI FE My BRAY, 27 Bh 25 IF T B )

3. LW

1) W PrBCEREA R TR S R EE I 100 HR, HX 0.1 g FEa A 1+ 1 E/AKBBAEN KB HIHEM 2 h, H
JEF 5 B I SR

2) IR AW AR, LA 0.01 mol-L 7t i) KNOs BN TS St LA HoClL 1A R, Bicl—
RIVEW FELL0.01 mol-L™ ) KNOz + NaCl RN S, LA HOCl BV 5T, il — RAIEW . LA
50 mg-L " [¥) HQCl, 0N TS SUA T, il — & 51 NaCl ¥l FRELEFE 1.000 g F 10 4 50 mL [ O
dh, B ER[32] 1:20 BN 10mL B AOAS R BRI FE ) HOP VA T KR B 3 S B O 2 B T LA
PR 2N TEIR(25°C + 1°C)R¥ 2h, 7EIHIRAR N IEIR(25°C + 1°C)#F B 24 h, {75 8 R - Rk B 75
W bR RS B T4 00 B AR A P 0 (4500 rominT )2, B ETEVR R SR R RE LRI E HOP MR

3) Wi SEIG S % 55 L WA 7T R A 595 [33], 46T 35 om i BB A AR 35 o 4 B T AR A
4 R VATR N 100 mg-L e ARAESRAFHL DK AE R I B, BB RV, I IEAE 200 AS/INIS P R
56, B 10 DN/ EE— R BRI E R & &

4. SEEER
4.1 TMEAMRFEREEMESR

1y 42 Ry K AT SR T AR L, R ARG R SR T [ e
AR T IR S E, e SE .

Table 1. Basic physical and chemical properties of Qiannan Danzhai in Guizhou province
1. EMNBEARDX TIEEAEAMER

\ ) Tk 4L
FE s pH HHUFR&EI(gkg?)  CEC/(cmol-kg™) :
A% K% A%
B 5.86 15.99 20.32 23.55 51.69 24.56

DOI: 10.12677/aep.2021.116141 1173 N RI R Y


https://doi.org/10.12677/aep.2021.116141

EHLr, M

Table 2. Hg average statistics of Qiannan in Guizhou province

2. MBS R EMX Hy FHESRT

R PF X
o iE Li(mg-kgY) iR EIE(mg-kg ™)
SEHE(mg-kg ™) FME(mgkgY) B (mg-kg ™)

Hg 0.451 0.035 3.72 0.065 0.1

4.2. T3|PRER PRI R SAL N E R
145 7 EFEAEATE NaCl /R R Hg SR S-C kA 2k, NaCl R, fElsk v
M, NaCl L5 b Ho™ A s ZU IR, ELISRib /6 F B Ho™ IR B X 38 i 334 K
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Figure 1. S-C curve of Hg adsorption in three regions
1. =N HEXT Hg IRFTEY S-C kR ilizk

I 2 aT LB, 7F Ho? W 50 mg-L ARSI R, L REXRT Ho® W B BE NaCl & 58 1) 384 fin i %
fik. NaClIKJEZ >y 10 mmol-L I #EdT &5, 24K E/NT 10 mmol-L7 iF, 338t Ho* i f & 2 2 ik
TF%; 24 NaCl W KT 10 mmol-L 1t i, H3EXR; Ho® W BB T B 2218 38 T P47, eI %)
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Figure 2. The influence of Hg adsorption with changing concentration of NaCl
2. NaCl ;REEZE L3S 138 Ho IRFMTE RS20
=1

RIKREE T HO™ 2 5 13 R AL R 2 A, BEAE AR BVREE G n, 5 3B i m IR L A 5 45 22
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SRR LA A0 YR 5 MR IR B S 5 45 A AT 66 33 v . Ho P S5 1 HoP VR B T p sl 4 T #8734 -
NaCl 5% 4+ R i 1 FI A Ho® O R IR BT B REAG, LT B St NaCl Wk B2 (¥ 484 In A7 7 P a9
BEF IO TE R BT IR LN, S-C 5 & il 2R 3B Wm /s, MR PR Bl T — M RasE M AUE, WA 21 i
KRB

Oo'gg y = 0.0013x + 0.0401 0.02 v = 0.0004x + 0.0013
0.3 R* = 0.9853 0.015 R* = 0. 9286
< 0.25 =
o0 b
= 0.2 £ 0.0l
0.1 & SEE “ 0.005 * SZfE
L) *
0.05
0 0
0 50 100 150 200 250 0 10 20 30 10 50
C(mg/L) C(mg/L)
(a) Langmuirf5 = i 2B 40L& (a’) Langmuirfi = th & 00 &
1288 y = 20.774x" T 5000~y = 412, 3x" "
? = R = 0. 7864
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= 3000
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0 0
0 50 100 150 200 250 0 10 20 30 40 50
C(mg/L) C(mg/L)
(b) Freundlich# =t £k $0 & (b’ ) Freundlich# =X th &
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Figure 3. Hg adsorption model fitting of the soil sample in tow types solution
3. THXEMIE&T Hy IMHEXh& &

B & 3 WTRAEH, fEA . JE NaCl fEAF, Langmuir B 2H0 R8BI 40 & LA Ho® WR B 1 S 46
HE, AHOCREAE 0.95 UL b, BABERENT. LU Langmuir 77 PRI BRI &4 T AHDGSH T34 3 .
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Table 3. The fitting parameters of the soil adsorption isotherm equation

3. IHRMFELFIEUEGSH

Langmuir /7#2: C/S=C/S, +1/(kS,)

T
S ks R?
7RI NaCl 769.2 0.0324 0.9853
7 NaCl 2500 0.308 0.9286

SRR, FoR EREXT Ho™ R B g Joibkas, 3 b B0l SR fEVA TR n NaCl s R Ho™ 8
KW P B b A, BB R JD PR . EER P s T, AR Dy - dnt o 4 J MR B FH s 35 PR AR S 4L Ky
MR A 0.3 724, W NaCl J5 R 0.03, 15 B AE W B 8 i NaCl A A B e T B S5 R B

NaCl %} Hg (9 f i k. AR SCHR R W ik BE A CI3R B AR LR R T Ho? 78 39 (1 B 5
IR R CLIREIAS) 107 mol- L B g, +39xt ANBUR MR B E 71 R R BRAK, BEE CLIKE
kLT E] 107 mol- LM, HE S HIL “ IR LR, MR I R e R, R
(5. BTLL, EhBsAl o4 T 5215 Yty ot mT B8 20 iR 1) —ki5 4

Ho™ 5 CL IS AR IR, M3 h A 5 2 1 CLAFLERT, AL HgCI) A HgCI, S48 455 F
N A 5 47 AT (AR T P R S 7R (R B FH 2 2 B OHT . CL SR MR A E K K3 17 R )
BIVARRIE . Biltn, Ehisi oA A AR IRIK A HgoClyw HoCl MIANIETEM) HeS, A& T &A K&ER CI
T2 AR HQCI4% RV AT K K 7R 3L A g 1[35]

4.3 WERLE

KBS P LA P ARS8, TEN He?WRAED 100 mg-L VA, AR 2 o e /K B 5 B Ak
TEMUAAR . H HoP A i B B 18] (¥ AR Al i PR 2 1l Ho™ 5 i 2R <] 4.
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<
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e
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FAXTHEECE/CO
e

<
ro

e
—

0 50 100 150 200 250
1A (min)
Figure 4. Hg?* breakthrough curve
[ 4. Ho* EiE %
ME 4 F AT, RN NaCl B, FEN 50 /NS, 78RR H R PRI 2] Ho™ 3, 100 /N
J&, FEMBTTAG ) LR, TR BT K, EAE S0 v BN )G Ok B8 1 AR 253 A VS In Nacl
J& s VEN 20 /N, FE AR R PRI H® B, 40 h 5, HIZRIFAG R, IR H ROR RGO,
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N 100 /NG, B 2R TR, Ho R B DA BT NIRFEI 95%. HAE/EANIN NaCl /i J& At 2501 %
% Hh 2R A S A [

4 vh He* 764 NaCl 1 S iR xt b AT AR, 7235 NaCl /EHI T Hg? 2 & 1 1]tk NaCl
VEFII (R 5B I T BT J , 7 A R IR B R, X e Ho® e Bl R b R 2 TR, ixsedk
SR AT e AR R PR, . BT A He . DUIETA R AALIETESE . BT Ho® 78 SR I R R B AR DTRAAH
R JFARRE A 23, R s Ho® 70 st 398 o i = A AR A A 2 el TR B4R P 32 1

TR, SRR THEARREN AP ESES FEENLE 4, ARP TR HELEE
RELFEPRERM. MRS, B&ESRRRDN, SEIFPESRSERGERREME, ¥
HA AR I B e KR P A

Table 4. Heavy metals contents on each level after the experiment (ug-g %)
T4 IREREERINESBETER(09)

HUBEVRE cm 0 25 5 10 20 30
7 NaCl ] 4325 2795 1206 643 200 101
7% NacCl koY) 4500 2895 1403 789 450 151

5. &hig

TR HOR B EORIET IR PR R (3 AR IS TR OK . S T 5 AR E T B BGRIRN T,
SR T IR RO IR RS R o AR 7RG T RSN I I 1 38X 7k RO B PR BE 70 B
WEGREER S HHOK TR, AR CUBE A NS U FIEFEE R, SRBIOE S B, £ hiT R
R JJ845E, ST RIRE IR ATIT I T K R .
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