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Abstract
This study systematically investigated the adsorption characteristics and mechanisms of peanut
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shell biochar for quinclorac (QNC) in water through chemical modification. The modified biochar
exhibited significant improvements in specific surface area and pore structure, as well as an in-
crease in the number of surface functional groups, thereby greatly enhancing its adsorption capac-
ity for QNC. Adsorption isotherm experiments indicated that the Freundlich model effectively de-
scribed the adsorption behavior, suggesting that the process involves multilayer adsorption. It was
found that pH significantly affects the adsorption performance of biochar, with the adsorption pro-
cess primarily driven by electrostatic interactions and surface complexation. This study provides a
theoretical basis for the application of modified peanut shell biochar in removing QNC from water
and demonstrates its potential for pollution control.
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2.1. HiR

BEF TR B A KD T RKTEE, ST EE TSR @ £ 10O)IRFEEH. SEIRTHT 80%—
SUREIRRIR IR 70 B g 2 SR A AR AT IR A F R o AT S A 234G 1260 S BOBAR (A,
TR AR A 7472,

2.2. FREEFEDROTIZ

AT R (BO)IHI A BN R B4 TEAE 70°C TR EIE 5 M, i 80 A, Ffijm e
BL 700°CIn# 2 N 2] BC.

RO A W 5 (FeOOH-BO) il & 75 : BL 6 g i 80 H i G IAEA 7R AR, TN 36 ¢ &bk, 12
g iR 150 mL 7K, m#kdis: 2K 78K, BT AR R LR 700°Cn#k 2 /M, 152 FeS-BC, )
T A S A 1kl FeOOH.
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2.3. EFEMIKRFRIE
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Tensor 27 {8 HLIHZL AT AC(FTIR )X AR AR 5 A Wk I 3R TR B TEAT RS 5 F1) A XRD-6100 #7141 (XRD)
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2.4. R MisLe

2.4.1. RAREYIRMBUIEEY R QNC RIIRMIE BELL R

FREL BC 1 FeOOH-BC #1£1%% 0.40 g, 47l & T 250 mL #EMHH, BEJE A 100 mL AN 3R & (5~60
mg L)) QNC SRR, KRR 150 rmin. 25°C EIR IR 28 R 24 /N EBURE. 23 56
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B 100 mL ¥RFZE 50 mg L' ] QNC brdEiE R, 43 a5 pH EHR 1~12, A/5E T 150 rmin' 25T
TEIRIR G 2% H R 24 /N 5 BURE

TEMR B2 772 5250 4, FREL 40 mg FeOOH-BC B T-H#EE i, MIA 100 mL 50mg-L™! ] QNC itk
W, BTMEZGTRY, A 0.08. 0.17. 0.5, 1. 2. 4. 6. 8. 10, 14, 20. 36 h IFH4> HIEUEE.

FEWS B SR 2e 52 i o, [ REFREL 40 mg FeOOH-BC B T4EIM T, B 100 mL 50 mg-L™" ff] QNC 5
WA, BT EIRIEZ 22150 rmin', 25°C)FEY, 40T 24 h JGEUE.

DA ESACHE A 3 0k, FRIRCE T E RS .

2.5. QNC K HPLC S
K 2448 EC-C18 1% #1:(3.0 x 150 mm, 2.7 pm) AT 7041, MiaIAH B H EE(A) AT 1% LR K E(B)

Mk, BRI 60:40. (AREEAT 44N i 1.0 mL/min, K 240 nm, H:3E 30°C, #HEkEE 20 uL.
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3. BEREVTE
3.1. TEEFEYIRSEEIRERRIE
3.1.1. FHEBFSEM)I
it SEM X BC Al FeOOH-BC HIZR ML AT RAE 4. [ 1 45 1 BC #1 FeOOH-BC ¥ SEM

%. E 1(@fE 1(b)ER, BCREBONFEE, SHFEHRER. mE 1(c)fE 1(d)FRH, FeOOH-BC it
JA TR T EPIREE M, IX 2 T FeOOH WURL 5 76 cE W sk 2R 1HT, [ AP RE , AT N 17 W B A5 (131

Figure 1. The SEM images of BC (a, b) and FeOOH-BC (c, d)
[ 1. BC (a\ b)F1 FeOOH-BC (c. d)AY SEM &

3.1.2. Lk REFAMFLESH(BET)

Table 1. The specific surface area and pore volume of the sample

F 1. HFmEtERERAFLR AR

R BAERY/ (cm3- L) EL R AR /(m3-g ™) P52 /Mmm
BC 0.394 258.796 1.715
FeOOH-BC 0.398 459.820 3.082

#1517 BC il FeOOH-BC f LL R AR FIFLBR AR AR g B . 2% 1 R, M5 ) FeOOH-BC 7E
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FERTIAR . SALRBURPE R ALA2 7 A R R T . X — 38T R B T R Sk i A . e i
FIPEI, DA SR B BERI R T 2R 70 A BT % . BRIz 8, BiPA& (E3R T ¥ FeS Al FeOOH #E—Btfb 1 FLER
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3.1.3. X §H&1T5H(XRD)FE BEH LT Sb K (FTIR) 3 4R

¥ 2 &7~ 1 BC 1 FeOOH-BC [ XRD Klif. &S LLAE H, BC ) XRD B E I —N/Neit,
FWILLE S EARAS, PIREATCE A K, XM I GOl H IR A S R AR, BB = KA
FE ) AR 45K . FeS-BC £ 20=15.3°1 30.1° 33.7°. 43.3°, 53.2°AbHIIL T FeS KIS AIATEIIE, 73 5 %F B
(004). (200). (204). (208) (220)[f, S#riE+ H(JCPDS NO.22-1120) FeS bruEfiT 414 —%. FeOOH-
BC 7£ 20=11.9". 16.8°. 26.7°« 35.1°. 46.4°. 55.8°4L I T FeOOH M BLAIATHFIE, 3 HI%T RN(110)+ (200)-
(310)~ (330). (411). (521)ifi, Skr#E+ A (JCPDS NO.34-1266)+ FeOOH [IFRERT 16—, LI 4%
FW], FeS HialfkCkIhi sk, H FeOOH tfgpth i B LYk K .
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Figure 2. XRD patterns of BC, FeS-BC and FeOOH-BC
2.BC. FeS-BC. FeOOH-BC # XRD Hik&[E
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Figure 3. The adsorption effect of natural biochar and modified biochar on QNC
3. REREWIZRABCEE MRS QNC HIURFHIR
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ME 3 TBIEH, 2 pH =2 H QNC ¥IIEHKE N 50 mg- L' i, FeOOH-BC AW} £:(119.2 mg/g)&
J546 BC (5.0 mg/g)1) 24 %, IXFR B I 2 08098 7 AEYIR AT QNC MR B PR . X FRERE R ER T AT
REVR T e PE I 2 5] N FeOOH, FeOOH 5| NATRE(ERE T A=W m FLBR A/ BI3G m, I $2 s 1 bk
RINM, XEARNILREIER, ARdEE 7 AEMR QNC I EE /1.

3.3. IRBHRNmE RS

3.3.1. &% pH &% FeOOH-BC Mt QNC BIS4NE
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Figure 4. The effect of solution pH on the adsorption of
QNC by FeOOH-BC.
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Figure 5. The adsorption kinetic model of FeOOH-BC for QNC
5. FeOOH-BC 3f QNC HIRMizh 1145 E

4 KW, * FeOOH-BC #MNEHN 40 mg. QNC HIZHIKE N 50 mg- L 21T, ¥ pH X QNC
W B R R B iR 2 . B pH THEr, FeOOH-BC X QNC [ I B Wi B#AK . 75 pH=1 i, W&k 110.2
mg/g, XA HEEFNAL pH T, FeOOH-BC 3K 1H f Hf 58, {2k T 5 QNC MIWRPIHERM . thab, BARK
pH EATREIEHE T QNC 4T 5 FeOOH-BC R IHI F i 14 A7 a5 2 8] A 5 AH FLAE F (A 28 A8 e B, $2m

DOI: 10.12677/hjas.2025.154042 357 b k=


https://doi.org/10.12677/hjas.2025.154042

YR 55

TR . AR, B pH AR T, XA LA ARES, SRR R TR B, TR pH

]G %k AL FeOOH-BC %t QNC [ B P4 BE o

3.3.2. FeFOOH-BC X} QNC RIR B Eh %

5T FeOOH-BC % QNC I AR, AR SCor AT 1 H MR B 3 %47 . an 1l 5 BTz, QNC £E FeOOH-
BC _b (M BB B I} () A8k S TSGR JE 18 B A, 14 /NI S IA BT o 33X 5 2 A2 [ V9 R VA
JEE T W BT s i VRS20 . WTH], FeOOH-BC R THIWR BV s 78 &2, QNC B iy, WP & 2 2 3 141
JE A, AL HIR P PR, MR N E 2P, B R s R RS, HE )
BRY(R? = 0.970) M, FEALWLPHEHIT SCI0AA, 2R AW PRI FE VS R iR 8. T R B S R P 7 G

FEZFURIETE . HAT RS R A 24 R4 .
3.3.3. FeFOOH-BC %} QNC B MR8 2%

Table 2. The adsorption isotherm fitting parameters

=2 RMFRUMASH

R Y ZH FeOOH-BC
Qmax (Mg/g) 130.12
Langmuir Kr (L/mg) 0.13
R? 0.874
Kr (L/mg) 4543
Freundlich 1/n 0.22
R? 0.959
140
QNC(Single system) !
120 4 =
4
100 -
& v
Eo 80 4 &
T
< 60
' = Experimental data
401 Freundlich fit model
20 i Langmuir fit data

0 20 40 60 80 100 120
Ce(mg/L)

Figure6. The adsorption isotherm curves of FeFOOH-BC
for QNC fitted by Langmuir and Freundlich models at
25°C

& 6. 25°CT Langmuir. Freundlich #\&ZFRLEAEE
%X F FeOOH-BC 3t QNC HIWR Il & %k

6 FE7R T FeOOH-BC %f QNC FIZEE W2k, WA 6 hafLAEH, B QNC HIUHKE FIF =,
FOP AT B 5 T . 83T Langmuir BB Freundlich #5746 45 WK B B8 34T 100 & 20, Buddk
FUA G5 RVE W22 2. N3 2 A A O R 8 R2 0] LAE HY, Freundlich #57(R? = 0.959) L& R AR T Langmuir
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BEAY(R?=0.874), F W] Freundlich 7% 5 fe A i IR QNC 7E FeOOH-BC H (A5 47 . iX BB QNC
. FeOOH-BC " [ it it 72 )@ T AR5 M0 2 )2 By, ELUR B A2 0 AT N385, 5 Huang ez al. [15]0F 5045 5
—5.
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H15 QNC 73+ 175 &3 1 C-H %k [l 8] v] geid it o e ) & AE W Bt . 4) FeOOH-BC H11#] Fe-OH &
5 QNC 4IRS T 2 IR T fig & A H T i F B 4 B VR 3 PP R R 1 B 32 4 5 U R Ikt
TR . 5) HERMFEE N ERERI(nEIE. RIEABRIE ) FEW A2 bR 1 T BB .

4. &g

1) B R, R FeOOH fi#k BT b, 4 H FeOOH-BC. )54
IRHCRTHAR, FLBR LS FI AR TH & REF A BB S oIS, I RIEEETE T % QNC [ it g

2) FeOOH-BC X QNC W P ik 72 55 445 G itk — 22 J) 5B, 3 BN PRS2 vl Re 4 1 s 1) & i
W BRI (1 P s O R, 2B AR (A FLBR I 78 . A R R A5 1) 3 A 28 1

3) ¥ pH {232 5201 FeOOH-BC X QNC HIW I fE . ERRPESR M T, FeOOH-BC K [ 471 H frf
W%, 5 QNC 7T IR RIE g Jyiens, MImEm 1R .

4) FeOOH-BC %t QNC MW LM K& 2 Pt 7 . Horbr, FLBRIAFRAE A QNC 70 it T F =
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