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Abstract

With the increasingly serious problem of global water pollution, the search for effective and
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economical water treatment technology has become one of the important research directions in the
field of environmental science. Pyrophyllite powder, as a natural silicate mineral, is considered as
a potential adsorption material because of its unique physical and chemical properties. In this pa-
per, the principle of pyrophyllite powder adsorbing harmful substances in sewage is discussed, in-
cluding its basic characteristics, adsorption mechanism and adsorption characteristics of specific
pollutants. Through theoretical analysis, we applied Langmuir and Freundlich isothermal models
to describe the adsorption behavior, and further verified the adsorption effect through adsorption
kinetics and thermodynamics analysis. It was found that pyrophyllate powder showed good adsorp-
tion properties for heavy metal ions such as lead and cadmium and some organic pollutants such as
dyes and pesticides. In addition, the factors affecting the adsorption efficiency, including pH value,
temperature, initial concentration and contact time, are discussed. The application prospect and
future research direction of pyrophylla powder in wastewater treatment are also discussed. This
study provides theoretical support and technical reference for the application of pyrophylla pow-
der in environmental protection and water resource management, and demonstrates its potential
as an efficient and economical adsorption materia.
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2. HgABEERS M SFRHHE
2.1. HEAM L ESHER T

Mg A e —Fl R T30 L PR 52, B R0 ERE MR = B 1B 22 #e e 1 HAb 22 R gy
FEN SiOx ALOs FIZK 4y, 45K IR FHAR 2 1] (14 BB AT LA i G 38 TRl 2 A g sl 2 0 25 728 4
I TR R G A R T B I R TR, X — U M A AR R — R34 . i b R AR
R T 2 (IR BT A5, DT 398 5 0T IS5 e W B
2.2. IRBIHNEREEAR

W B L) 32 2 53 SR P B B A 22 B PR A, e e R B T R AT
2.2.1. ¥IERARME(Physisorption)

TR B B 38 A S 55 #9425 BC 2R 397 17 (Van der Waals forces), X g4 i1 ) 1B R 176 1T FE 55 A £
BMRAH ELAE FH = A2 1[50 A0 B IR PO AR st A2 TR B a2 v 3 1 L P e e I G (KT 40 kd/mol)o 493
Bt~ 2

EfrfE (FHEE) SKPESEIS T

FELE T, 7 HE R s b T TS AL AL, T e g3 55 R A
2.2.2. {LZ IR M (Chemisorption)
AW e 3 B SR A B AT A, 3R B el R i . TR PR e AN TR, WP RE R
(i =T 40 kd/mol), SRR SRR IR R PR ) NSRS E IR IR AS o
A 2 R 9 KRR B, AR S MR BT 1 s 2 R 3 T e MK whvis e 2 1) 1) S R 3 (1) -
Mg,Si,0,, (OH)2 +H,0—> MgBSi4On(OH)+ H,

TEEAR S RN, I () 32 3 (OH) BT B 575 Ye M R A RS, T L R e (AL &40
3. MEMIFEie
3.1. M EER

G SHoF P A A P R B AR 1, A LA BRAD AL 2 M R B A G SR IR AR T, S BRI ME R Langmuir
FEFH Freundlich 157,

3.1.1. Langmuir MR &S
Langmuir A AUECE B2 2 52, WP A A e I e R B i b, I HAS TR B AL 2 TR) e AH BLAR
Mo WMIERIEMG, A2EEZ MMM KA. ZERNEERE AR (2):
_ G,bC,
% = 1+bC,

Forbr, g A BT TR R PR R A P B R (mglg),  C A T I VAR R IR B (mglL) s q, A2 B IR B R
FOK W B (malg), b 2 Langmuir # %(L/mg) [6].
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- K LA o B B A AT EE R T AR, Langmuir R 7R SE 3R HOn B — 23 1 2 BB AR 175 00
T AR, Ha KR g, BT HAEFRARES NI EE ), T Langmuir AL b HEAR T IREE SR
MJye ARSI, 8 AN [R) R B RV R DA BIIX S S48, AT SO0 P e A 9 oF 45 5 35 e A R TR
B RE
3.1.2. Freundlich W B &Y

Freundlich #8%5& H TR AN 2 WAL A BEAE IS BL[7]. R N R IR, HA R
2 NH(3):

q. =K, C¥ ®)

Hr, g, #IC, R L, K, (mg“V™L¥/g)Fl n & Freundlich %, s Wi s &R bt o 5

I AR 2 1 AT RE B ARORES AN 51, Freundlich #5278 AT DL SR ik oS 22 J2 W B £ 4 BEAEDR
& B SE K, M n il S EE I GRS, o n ERAE TR R AR R, K R
BT ARSI E T AIVR PR BE AT A 1T
3.2. BMIEIHE

I AR (KD B 31 7727 R LA S BAT 5 R 20 Wi X 75 G ) DR IR B BE 73[8] -

3.2.1. EEERIDER
SERRIT TR, AR R B AR T BE 22 M sy AU P, AR A B A RE 0 AN B LR
Lo B 5 T D RO DA i A 5y A VB PR 2% P AT AL BRI [R] 22 5k L L
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Figure 1. Kinetics of MB onto raw or modified Pyrophyllite pow-
der, respectively
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BB, IX— B BRI B [9]. X T I A0 W B S 36, AT LR Lagergren — 283 /7 2L 50

(4)RAIR T AT A :
dg, ~
-E=hmeq) 4)
Hrp, g AAERTE] t I B (malg), K, A2 Z 0 2(Lmin). %77 F2 7] LR 415 H (5):
log(q, — g, ) =logq, —kt/2.303 (5)
JE I 5 AN [E (] 5 W P B, PT RATHARAR B AR K, AT PP P IR AR X A S T A R
MR [10].

3.3. BRAFES
VLSRR T Ol IR B R A 18 A PR SO PR

3.3.1. PR IIFRELRFE

2 AV B S AR AN, N FH 28 ML P I B A5 0T SR IR B S8 45 AT LA, R DU B 5 MB
TEMAARR T AR T, St — B0t SR ot B W B 2 e B AR HE [11] (LI 3). TR AR B K
PERT LT Gibbs [ H1BE28 1L AG SRAIKI[12], HAt AR K.

AG =AH -TAS

b, AH 28, AS 2HEAE, T 4uitiffE(K).

Xof T AR R R B I A e SRR AN R IR T B B, T RATHEEH AH FTAS , BT AR 2 AG
[13]. XA BT BRARR PR R A BT 22 AT, A BT DGR 2 I s 2 Tl A o
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Figure 2. Adsorption isotherms for adsorbing MB onto raw and modified pyrophyl-
lite powders
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Figure 3. Langmuir plots for adsorbing MB onto raw and modified pyro-
Bl 3. MHEARET R E AR MB 89 Langmuir 31L& &
3.3.2. AHESAFHIREITIE

4. MEEAH 3T HRE 5 R RO IR B4 14
4.1, ESRETHIIRH

TR HT AG (AR, W] LA T AR R B R A B R [14]. MR, W AG <0, TR Bt
PR BRI, X R ok B R B SRR 71[15].
4.1.1. $A(Pb)

B — A L TALIS 4, XA B A ORI E T [16]. WETTRIT, Aol i e
FRIWBE B BE 70T L o RS P 2 R G5 R M e B AR T AR A BARAR[17] 0 SKEIAE(2016) 38 1L $tb U S 56 (K 77 ik
FC T pH. B IR AE R AR A IR AT O, SRR, BRI IR 52 pH R IRECK,

SR OR BN B8] SER A R, AR X BT R P A R B TR pH B R N e
IRAEWH pH BN 5 [19]. ERAEERRAFT, FHEE AR BY B T AR PR 7 B A B 92.5 mg/g, Iz TR B

P T R P e A A R — P B AR B B R
4.1.2. $8(Cd)

WA R RO VRL B 7 B [20] o S I F1 AW TT, BV 5 IR BT R AT 5 D — s Ty E A R, SRR B I R
MZETR P [21] o X R B P A X A [ < e 2 PO B B A0SR 52 38 22 Ao DR R O R T, DR LI e 20 2 T X P )

R T A R R A A [22] o WIS A M B 1 25 B AR T 2R ALL T Rt B A A B, RIS ) BT

AZE AL SR B [23] 0 25 [ HEEE0ETE 1 REBEAR IR A FE AN R BT BB RCR , JF HATIE 1 etk

AT 55 3E JE ok 76 AN [RITEE L AR 00 R0 /K i B e B T IR BRAICR . &4 RERW, 1E 60C. pH
&
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3] 94%0L) _[24]. JEIE ZEEAR T, B ST B I RE AR A Freundlich A7, 38 BH H-E A 0 X 49 25 1
B B I 2 22 40 F IE B

413 HthEER

B 7 EANGR, et R o A AR (Cr), SR(H), AAF (Zn) 25 55 4 8 16 RS I B o 4 i il
AHEENEREGHTE, I\ -5 O8RS NG, HIATE CEET, i A, Bk
BT, B R AR AR . %5 SRR T K T = AR TR b B v Rk B R SE ThRE, RIS T A
B R BB TTHREA 90%LL BRI AR, N TKMEKEIE, TESIEARFIMH, HAERE R,

4.2. BHLSEHETRH

4.2.1. 8

ISR T A FLARH 2 BRIFIAE R B (0 el T D A Ak, I S e RN =K e e
(R - EE RS BURE SRy ERER (S Sy O3 P BUE G A o = R ar P L TN R o S P S
SR HORT A S YR R PR RE T LA, WRPRE AR pH BT X T RR A 5 Br R AR B R L, A
NGB R AT R ERE pH AL T AZ 1L

422 R#H

AL IR B 2 2 i AR AR R U W ) 73— BRI A 0 i R A A 24 G B F R e S R A
RAF AR BRERE o 8 I BRIR B A B 22 SN, I AR RE S MK AR T RS R IZ S AL 2 . B SR
SEIE IR A BT R R ECE LR S R E 2 H L Pl TR BUT SR RS B SR e B
A, BT KRR, ORI PR ATk 3 3.96 malg, Wk PR R A SO R A R KSR TH[25]

4.3. NI MIEEE

pH B IELEE . HIARVR P AR Ak eF [ o iAo (OB R A B i, SRR AR AR, BN pH
AR T HE e )E B T IRE, TEER pH (EA R TA PSRRI o i R T v B T3 i B 2k
HR, RTUEIAR JSE A BENR-$ fik P ] 0 A AT B T W PR R [26]

4.3.1. pH BYSM

PH i A 52 0 It R W B 1 B 1) B L DR R [27] 0 X T B SR B T A YR B, pH (B2 1K His
Qe ity LR S AN AR T (R LT o BRI pH AR T BH RS T RO, T pH ELE A A TR
RRLG P

4.3.2. BERFIE

TP AN A R B S 2 () Bl F3 2, 3 AT BE R M B~ 1r [28] — MR, T BE T v 2 B i B 25
TXTT e A TR P R 5 O I A 2 TR PR ST s D P B
4.3.3. HIHE BE A0 sk st )

WIUEA FE R, W PR R B BBl o, W B B0 5t 2 3 o 4 o T 5o A 0 R B ok 817467 )
FEEEL, 156 1B AT (8] 7T 8 5 B0 PR R OE B, i kK 0 B A B DRI 8 T 25 T 5 R B R [29]
5. &g

ACLEE T T AR RS K TR A SR R BRI L . BF R, m ok B R
FAL 2R, (o — R R B AR . 383 Langmuir A1 Freundlich Z5iE B (N, VESHFR TS T
i R o 4R TR LTS G R B R, FE R T IR PR I AR LA R ORI AT T R A A,
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AR EAL AR, 0 ORI AR ARG M, RIS ARV RE o 3 EePEACBE, A p A
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fBIEARE . WM IS RE 2 2] pH B« R . IR LA A 18] 55 R 2R A o), X B R 3R AL AL v LR 2 4R
e A RO IR B 20 o G B 77 A NSRS (9 704, ASHIE FE D b it A b £E /K AR B R A N S 1 1 B
WAKHE o P A A 7 S o S FH o AT i 5 TGS U R RTRT P A 10 8, 3 e SR R AT ST AT S P o 5 A
HRED T

ARV TERT LA — 2D PR I A0k A SOk T i, DASR v HOR R A8 15 Qe MR e IR RE 0, AT
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