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Abstract

Due to economic needs, people use more pesticides. If the aftermath is not handled
properly, the pollution will easily fall into the environment, causing ecological
pollution

and food safety concerns. Therefore, this study made molybdenum disulfide
nanosheets as a selective two-dimensional adsorbent material, which creates
structural defects in the

process, and undergoes a chemical reaction to adsorb toxic sulfur compounds from
the

environment. And make it blended in the aerogel, applied in the agueous solution to
remove the common pesticide - Thiram.

By synthesizing aerogels based on molybdenum disulfide, under the premise of
constant

temperature, constant pressure and constant pH range, we studied its nanoscale
two-dimensional materials with adsorption time and initial concentration as operating
variables. Compared with the removal rate, maximum adsorption capacity and
constant

temperature adsorption mode of aerogel, and compared with activated carbon, it is
found

that molybdenum disulfide nanosheets have specific and effective adsorption, and
aerogel is easy to recover and can increase its adsorption capacity advantages, and
then achieve

the purpose of removing pollutants.
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6433 015 1224
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3.1 ¥ 5 (Standard calibration curve) %%

(Dfe i g ABFELE » L 75%e madls 1000 xg/mL # % (stock
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g e Plot -
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5 Intercept 0.24057 £ 0.032
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© Residual Sum of S 0.01048
Pearson's r 0.99008
0.2 R-Square (COD) 0.98028
Adj. R-Square 0.97535
0
0 100 200 300 400 500 600
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3. EFREE(HFFAE)
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ORI o ARG A F R R R F RS o AR E R TR L R
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Lovb g it 4p 2 oK B 0 2 GBS A7 o i e i o

A bl > prifar> 3 R & S S AR R oK P RIS B e (i) &
WA PV R AR R ORI R B A a0 Med For k- B RE
{8 EWR K AT AL o

AR FENI0OARCERE k) ~EE 1 Ee v 1 < F B~ B kAR (BOppm)

PRI DR PN FEERS AT St s s 7 e R
W RERIRIEER R0 A48 30 248~ 120 FF ~ 24 /) BF)

Beo FRi A P U ERAA A B - Tkl - FAhd g ke 5§y
HEZZmEFERERE I PPFRL A F iR S kLRFRIES FR kR
FIEEFidE e € STt £ 7 200~300nm ¥ e oh ko 8T S chF B R T @ Ars FRit 4R A ok Y
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(2RI A A Y g

Time(hr) - X9 P - PR - TiagE
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0.5 1. 39% 70. 95% 73.70% 72.01%

12 92. 93% 93. 93% 90. 708% 92.51%

24 96. 55% 98. 70% 96. 34% 97. 19%

£ (5 )RR %
Time(hr) - X9 % E - - 5= B% T iaE
0.17(10mins) 31. 69% 32. 65% 33. 8% 32. 74%
0.5 64. 06% 65. 50% 66. 27% 65. 27%
12 71.39% 70. 30% 74. 00% 71. 88%
24 89. 47% 91. 20% 88. 48% 89. 72%
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B Rtt#ln PRTRATRARS ) P RTL LM By

N

(M= mrivga§ 9%t B -1 2% (Thiram)
Lot f &
BApl € PF AR (AFH? 7 0.0325) % r 3 FEAMLEY EFa I EE
i AL Ao fe o
Al R T 30 RCIEEARM) ~ - 5 B ~0.03 o £ehf 48% ~ 60 4~ 48 >
pH=7.15
THEBTF 2 R ER DR ZERZ(0~100 02000 300 > 500ppm)

2.0 % ﬁ"l' FELPES

Fl o F GUR LS RPEIE O Z AR S Gk o s PR A T e R RAPIER

Ao T PRI EERAP R EEERR S B By AR S

2 PP o AP R-F LS m,ﬁ,,;z R F R AA T o AR AP 2 R
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O R By A

B "A"]I:@]'b mﬁ 6?54 /P

Foal g F @~ 30 R (IR k) - -
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Friv4n f %24 xf *
(RS WL SRR ) N Ficd

EHEEE

Rl Ak kR
KRR S R s R SR T

pH=7. 15

RIE B R 7k

B (27 BRI 4R F RO R 2 4% % (%)

< FBR0.03 5 Eeng &% 60 448

100 » 200 > 300 > 500ppm)

Removal 50ppm 100ppm 200ppm 300ppm 500ppm
R
25.52% 30. 93% 46. 32% 74. 03% 4. 26%
g
- xRE 26. 49% 28.47% 48. 65% 1. 12% 3. 49%
EE -
24.00% 32.47% 45. 31% 73. 70% 76. 19%
T o 25. 32% 30. 62% 46. 76% 61. 6% 4. 65%

B(= L)z givgaf @ Thiram 2 2 4 5 (F RPFR 1
80

A BE S R R 30°C)

500 300 100 50

[Thiram]/ppm
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o

w1
o

S
o

w
[}

Removal(%)

N
[}
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o

o
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R A o

B4R TS 30 B CIIE K ) ~ - % F R~ 0.03 s £ g 5 60 A48
pH=T. 15

CREGE R ER A TRt BN

Linear regression fitting Langmuir adsorption isotherm model

Equation y=a+b'x
Plot Celge
1254 Weight No Weighting
1 |Intercept 81.94895+0.7 L 1 1 1 1 1 1 1
1201 |siope 0.09472 +0.00 - 15 [
1 |Residual Sum of Sq 2.83689 n
115 |Pearson's r 0.99811 204 |
1 |R-Square (COD) 0.99623
~ 1101 |Adj. R-Square 0.99497 25 |
= = .
2105 o204 / L
@ ; £
> 100 © 15 "
Q 1 .5 L
o ] = /
7] . 101 . qmax 10.55743
] = Celge
] / Linear Fit 051 = L Lol i
85 L 0.0 T T T T T T T T
0 50 100 150 200 250 300 350 400 450
T T T T T T T T T T T T T T T T 1
0 50 100 150 200 250 300 350 400 450 Ce(mgL")
Bl(= -+ - )Langmuir adsorption isotherm model #i &
ARF R 250 y=0. 095x+81. 95
R? 0. 99623
qmax 10. 55743
KL 0.00116
Linear regression fitting Freundlich adsorption isotherm
Equation y=a+b™
15 |Plot In(qe) A R R
’ Weight No Weighting 35 A
Intercept -3.92098 + 0.1 ] Linear Fit - B
Slope 0.86345 0.0 / /
1.0 4 |Residual Sum of S 0.00669 / 3.04 -
Pearson's r 0.99872
—_ R-Square (COD) 0.99745 259 - -
"o 0.5 |Adj. R-Square 0.9966 o w
20 I
0 215 / B
Z 0.0
[ =
- 1.0 4 L
n 1.15814
054 // = inqe) 059 o KF 0.02024 i
./ Linear Fit 0.0 . . . . . i i i
10 0 50 100 150 200 250 300 350 400 450
35 4.0 45 5.0 55 6.0 Ce (mg L")
In(Ce) (mg L")
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Bl(= -+ ~)Freundlich adsorption isotherm model #% &

B R AN y=0. 86x-3. 92
R? 0. 99745
n 1. 15814
KL 0. 02024

# (4 )= 50 ~ 100 ~ 200 ~ 300 ~ 500ppm * 3=2#cdhp (= £ 48 L 327E )

Co Ce qe

Gk | (TR | (efog i) Ce/qe In[Ce] In[qe]
B) i) mg/g (g/L) (mg/L) (mg/g)

mg/L mg/L
50 37 0.433 85.384 3.610 -0.836
100 75 0.833 90.122 4,317 -0.182
200 152 1.621 95.221 5.023 0.470
300 233 2.233 104.328 5.451 0.803
500 400 3.333 120.123 5.991 1.203
Co=#~ 4ok B (mg/L) ~ Ce==T ##k B (ng/L) ~ qe=4¢fox "+ £ (mg/g)

M=ws s B F £ (g) = #uf 4p:0.001g ~ 0. 03 5 £ ehjf 5273

d PR T A FRAMSORES Y R AP IPRE 2 2 RIMLTIE BE S AR T
FRTRELG AT ARG .

A T F AR o gt e AR PR R e S B M E e
o B OB IPRE SRS BT R R KBRS R S R ER

AT R AP S e A PVAREF R P H WA s o &
AR RIZITN > RG> RS B8 2 BRFRIE B IR  ARS o

(- )Langmuir adsorption isotherm model

R St A

AR Mo 250 y=0. 095x+81. 95

R? 0. 996

qmax 10. 557

KL 0. 001

(= )Freundlich adsorption isotherm model #g &

AFF g o 250 y=0. 86x-3. 92

R? 0. 997

n 1.158

KL 0.020
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(=) BEZFRA LY HERR R AR EET 0 H AR FR B E R -

25082 Fﬁm—i“/\ﬁ‘ckg’? 19%% » # 30z Foit 4p i’}um‘ifiﬂbﬁilr'r}ﬁl\

ZFeit 4 s

ififﬁfii'}—*—’? B it 4p 2 K PV B3R ZaA AL MBS L AB R

Fé‘*a‘iﬁf‘ﬁﬁﬁ* ABE o BRTE 2 E"Q);J%#ﬂ‘{i"fmriﬁl—ﬁ“@—?—"ﬁ e =R W AR
S

NV R CE I 4

(z) &=+7 2 érﬁq.wﬂ WPl Ak Ap B o

L.t SEM #ds § 3% % 5 ‘—fgﬂ, SRR
2. TEM 4 4% = £f it 4peis + ] 5 &.50~100 2 K & » 2 7 3
3. kA g F R

g T

2(w) A UE L F R A S

Mass M Volume V Pore volume V
30mg 0. 63cm? 0.60cm?
BET surface area 140045 m?/g
T iagtjs <o) 1.4340. 05 nm

(23 9=V Vi 0N/ V)

2(2) B éfkf%?«g’ﬁ?rigg;;iagpu i

B CHF @ ‘A G AR a ®R 0
Z Rniv 4 F RS 95.43% 1400 + 5m?/g 47.62 mg/ cm®
FEB (2 99% L | 1000m?/g DL F 3~50mg/ cm®

B8 E — 500~1500 m?/g 80~600 mg/ cm’
ML thfL KAL
= s & b o D
$
E |
2nm 50nm

BI(- =) st i A 51
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1 R R
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ZF 34 425 (adsorption isotherm) # # it v “ﬁF T PEB i F e eh T ik B foak s iR
FEROFEMR G ;m.(1sotherm) ,g,;}F. woE f@;" SRR LT AR T SRR B S o
Freundlich # 1907 #7#4% 11 % B i Langmuir %1918 &3 I H &3 A
(unimolecularlayer)w= %32 @ & AT 3 #-14 pb & ARV 7 o

CEG R p i S R R A e 0 R - BRI R ARG R
Bkt o BV Em it B R E R A g mASHE G F - LE o A E U A o
B Ay o H a3 ko dedh Langmuir i @ 8 TV B o
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