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Abstract

Pyrophyllite is an advantageous non-metallic mineral in China. It is widely used in various fields of
life with the advantages of high melting point, stable chemical properties and abundant resources.
The layered silicate structure of pyrophyllite crystals has natural adsorption activity, and pyro-
phyllite is inexpensive and multifunctional. Therefore it is often used for the removal of heavy
metal ions and organic pollutants. In this paper, the research progress in the preparation and ap-
plication of pyrophyllite as an adsorbent material is reviewed. The removal rate of heavy metal
ions and organic pollutants is greatly improved by the modification of pyrophyllite and the devel-
opment of new pyrophyllite adsorbent materials. With the deepening of research work, new ad-
sorbent materials based on modified pyrophyllite will be applied to a wider range of fields.
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Figure 1. Schematic diagram of the structure of pyrophyllite [6]
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Figure 2. IR diagram of modifier and pyrophyllite (1. TMAB; 2. CTMAB;
3. PAM,; 4. pyrophyllite; 5. PAM modified pyrophyllite; 6. CTMAB mod-
ified pyrophyllite; 7. TMAB modified pyrophyllite)
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Figure 3. XRD patterns before and after modification of pyrophyllite (1.
natural pyrophyllite; 2. PAM modified pyrophyllite; 3. CTMAB modified
pyrophyllite; 4. TMAB modified pyrophyllite)
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Figure 4. The SEM microphotograph of raw pyrophyllite powders
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Figure 5. The SEM microphotograph of pickling pyrophyllite
powders
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Figure 6. Kinetics of MB onto raw or modified pyrophyllite powders
respectively
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Figure 7. Effects of OP foe kinetics of MB absorbed onto raw
pyrophyllite powders
B 7. OP FLALF X4 R A ¥ IR Bl Bh 115 FR 2k OS2

CSCHE i P A A R P 753 8 A A0S v i BH 4 T ¥t M 7 SO — PR AT IR A S Ak I B e
SR T

ZR[E SR [2 1 TRIFFE T Ak Joe AR B 715 il A 6 S [ B 81T R SR R, I ELARF AT T e P b il A 50 gk
WEA FIEC L AT L T 0K B R BT I BB BUR, BASERRM, £ 60°C. pH N 6.5, M (5 i
FTRE 1.6% I RELEAR BT B 60 min B, Frf 2 1 b A7 1 corE S8OR Sl o ooV i A 5 08 SR o T
Z W 14:1 B EBR AR B . MESE S IR 500 mg/L LR, ALBREAT LA F] 94%LL .

R IFEFI(CN106582574A) [22] R A7 5 Z AL ERIR A BS , TN 2-F2 3 2 S0V U3 B it #,
FEMAZR CEREH, @i Aa s, AR, B a2 iR Zad SRR T 7K = A Al o
Wi B =R B e Thae, RIS TE . . K. S THEA 90% L B RERICR, M T KR EK
e, FEEIEHRIE, BRAERR.

MBS, 2R SCRT S TR IR SR HE R B i A s AR R AR, R L 2 ALV RO T BERR AR, [
IR U RV BEAR, DTE SR E T, &M i B AR R & B iEae, TREZMEEE FIHE
BRI

PR A SE (23 )55 A B T OB R B LR B E 2 H L BRI T TS R AR 2
ek SR i A, N T K ARBR S, FLABAIIL P T IA ) 3.96 mg/g, R B A AR AR sotE 1) i A R R R
Tt

4. HEEAEEFEPHIMA
4.1. FIAMH SR &R EE
LR, AATARH EXCR A VAR AR AR B B A 70 00 B JEORP A P I 8 Rl ok, AR A6 = P Y

&

N

DOI: 10.12677/0jns.2019.74042 328 H ARl


https://doi.org/10.12677/ojns.2019.74042

w55

FEACSEE 24 K M AR 0B R AU BRAG S IOV A BRL . FUK TR BB . ER BAE
ORI ZE IR A, FIR 2R R L0 IR MR, 105 T B A A S R RO A R e

BEPRSMAME A 2 BBE . KA. REA KOS YH] & 99K Y 505K g
Bl LB S KR KK, IR AT B AT H R DR WA, ARORE, LR
U

J 3 B [ 26 4 — R BEIE R A B R R R BRI T A L A B S B R R SRR S
TR AR AR 1 2 15 21— PRSI, 780 FIRT 1 ok e A S5 285 E A A R0 P MR BT 148
AEHERER, BOREE. BIEM R BLETRIER .

4.2. 7 PR -5 o 2 T ol R B 5

FEE ZHPRRIEF I, T A bp e & 80 2 SL AU SR AN AL RE AT RHE BE L HT T3l 7K 73 B A
ARIR B ST T . RRTEERR s B A — € GRTERE,  GRA R T A R gUKIERE, R, LAk

AR ARG AR T BN AT R g g BUKE S S5 68 F TR 0T (T Bt T HAR
RE N T b A M2 i 5 7K AR B4 5 T PR K 23 5271

FETMPAE T, AP E HRENTIR T B 8RR, AR LY & F B T A
B, W EEARRE M RN BT BB AR SRR R RO IRGE, KA TP AR P e
BNAEH, H A BRCR IR, JUTFReR ] 99% AL, FEARIE. A Tolk o i) A2 28]
I AT A, TR IR PR, S RIS BT R R AR ANAL TAT AR, A7 K& I — S AL
AR, TR BRI AR R ) S BRIR A REHE I A, DA TR R T A AR 3 R
G R, I RIRIE A B A TR R AR AR AR AT e BE T . A AMERR ER ) 2 AL
FARE T 't P RE A FELIARE Ak B i 208 RE LR TR AR A AP RS D5 T, (EAHR A TT[29]

AHERIRIR . BEZG. Gekb. REGHFEAM LAV TAVR R, Bt A i A, DK e A7 /2 T 2 Fi
b KA e T L RE T I DR SR K A B e b 25U R A TR e X R By 5 e A WL AT B
IKIEVESEAE TR S5 BR R AE T 0 TR TE SR ST 1, WSO [30] 5538 H% 17 DA 2 -l W PRt
G RBUEACTI &R 1%, SR 75°C, FEACISTE] 2 h MRS SRR X i A o AR 2B AT 1 s A s e Ak 2
FFCE Ay IR, FEREEY 1:8, JRGISIADN 30 min, W pH (E8 6~7, #EAT XK P RMEA
BUPRER ZI W B s . S5 SRR B, A HLVE A b B85 B I A P SR B v R I R B e g, T
IR 2R T ) B 2R N 26.8% 4% = B 83.1% o SLIGIE FH I A7 1) MR B R B A 2k 25 B Ll kK
R LIS,  [RIERIT T i MR RO 2K Iy AL Wk g 28 — I 70 1 RE 638 1 5 i A 3R T TR R
B VAL 7 LT IR RS OB s PAML SO AT ML R BT X 25 — I O LB PAML 231 L IR 14k
i R 2 Iy 3 0 1 TR P B T SR PR 2 e R ek R A L I MR B X 2 By LB A e A
SR THI PR /KR M 5 — W B2 v P £ 5 8 1 5 Wy £ 28 5 22 [ R AR LA P SE B

FEN, MR K E RS e i S b Be [ S AR 22 A 7 B R, BN S YA MR K 1R A i
BEHRAY) . oS BRI AE R K AT RE SR A R A S AN T AT B, — AR RR O S rh B AR
FARBER, BT, HURARATE R KREILUR— B Z LAY MR AIK R 3G DAORIE AR 24
MOUR B SRECA T, R FE A R T LA R as, 5+ A A ) R o W B AR 1 550 P 3R . Vinati, AL,
Mahanty, B., Behera, S. K. [3 1] FIR ARG 474 2% BroK B I SRAL YD 70 A 3R B R AL R Bt 72— B
B B 7T s AT J S 1 2 TR AR EL A PR RE 3 B T 9 B 1 IR £ ) B S B A S 7 ) 53— Fb
BT RIONLEL. R IR SS H LR AN ] 8 P

DOI: 10.12677/0jns.2019.74042 329 H ARl


https://doi.org/10.12677/ojns.2019.74042

U 5%

‘3@6 MO¥
0 0 |
00 B W

Figure 8. A generalized diagram depicting the fluoride adsorption mechanism of various
clay minerals. The metal oxide of Si, Fe or Al (represented by M) on the surface of the clay
mineral is hydrolyzed to form a metal hydroxide and further protonated to “-OH* . At low
fluoride concentrations, only “~OH> plays a role in ligand exchange. However, at high
fluorine concentrations, metal hydroxides can serve as exchange sites
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