=R E A

202 o Multipurpose Utilization of Mineral Resources

2020 4F

BRI A 50 AL 0 7K I e L 1) ) 5 i o

Tk, FER, EEE, hFE7BD, FE4a
(KEEBIXEFH I TESERT, LW XE 030024)

FHEE : JEE /K R AR P R B3R T (1 45 ) S AR I B A L A M E S R T B 2, e iR A R
WG KAk, PEE BRI K. T BF T AR R A S e KT M BE RO RE M, DABH BT R S 15T 18314
[ B TR T35 ML 77 SDBS LA K Ak B T A IS WL NPAM N BIEF], BEAT & R0 B K i i gk B8, JF 4580
Materials Studio 8.0 # A, Wik 4T3 J1 AL (MD) MR A B0 50 T A 7 R A R THXT 1831, NPAM.
SDBS K H20 (W4T Ay, ik — P48l B2 b I OMAE VLR . BIFFUAE R0 . B R A i o B i, &
V7K AL YR B[] S K AT K 2 G0, 4R T B o e 8% Ji, VR /K IR I S8 /K RO 2URIEEAL ;. 2557
FE/NT 50 g/t B 1831 1R 0 I 8 U 7K B0 B 7K B8 RO 3R T AR 8 7K 0 B AR R R B I, NPAML IR Z
SDBS UK B 7 /T 8 J1 %S H HoO FEFFIH (001) TH R4 2. SDBS>NPAM>1831, SDBS 1 T

H20O 1 BRI 21 58 5 BRI K AL B«
KA R BEEOK g, R

doi:10.3969/j.issn.1000-6532.2020.04.035

hE 5 HES: TD 951 NHERFRERD: A

BV KRR IR 7=, I Bt 7K R R
by Y e VRt A O N U G SV O Lo SN
Ry WAl AT A AR REAR A BR TR K
I A U i 7 TR A P 2 SR R B R K e R R
AN 21 BB, AR R S A, B
J K 2 A s 15 e AR AR T A2 2 o 2R
Underwood 45 73 5l %o 52 it A7 A1 e U A7 2 T K AL AL
AT TAHGHFFL o Lee S0 T VAW P AN H] B9
T B BRI KA R FEmE U, A AT
T T PR S A R R SRES 000 K e K AL R i
Ol FLAESEREAT T K& S TAEMF A (001) T AN
(010) THI B 2% Bz i B9 U £ BT L, HAT

Yk B HA 2020-03-04; 2CEIHER: 2020-04-17

XEHS: 1000-6532 (2020) 04-0202-07

T 2 PRI KAGE R I 7 2 SR et LR
FA K PERE A KALHUER , g B b5 R A KA
FH5 3 B8R 2 TR F AL AR 9T o

AR ST FH BH 25 - B B R )\ b = R
1B 1831 M55 1 284 Bl 98 75 1 — ot ik R R B
SDBS F1HE & 7 B4 By 7 3R T s ok ik NPAML,  #E47
TR IS BE R B 7L, 5B Materials
Studio 8.0 M, LAKEIR /K Hp G Ar kL R A R HE 5
SR, BT T3 )1 F BB K /T 1831,
SDBS Al NPAM fEAH R R IR AT R, #E—2
a7 IR I AR T AOWAE LR, DU A el ik
P R AR e AR I R AL 4

BEE&£WB: fAEP X)) AERFTIHE (51820105006) ; WPiE HARFEETIH (201901D111075)
EHEEN: £k (1994-) | 5, WLiFRA, FENET YN L TR R R LE.
BIEEE: EE (1969, &, L, BlER, FENET W A SR L/E, E-mail: yaosuling@

tyut.edu.cno



503 1

2020 4 6 J I = %F: FALEAER K B AU 69% v BF 1 « 203 «
1 R B M I
My
—n . Iy JEA
1.1 iR \ M
1.1.1 JEFE

FRERESR B G TR ORI 2
0.5 mm LA F, FF3E4T 0.074 mm 27 P SERERL
AT S R IR IR 358 775> (GB/T 477-
2008) , ZERME 1.

1 BEFEREHERK
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Fig. 1 Purification flowsheet of Illite
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Fig. 2 XRD patterns of illite before and after purification
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Table 2 Atomic coordinates

Atom X y z
K 0 0.5 0.5
Al 0.5 0.1667 0
Si 0.4191 0.3280 0.2688
01 0.3487 0.3100 0.1063
02 0.4984 0.5 0.3131
03 0.6715 0.2246 0.3350
OH 0.4191 0 0.1006

*3 EIEEH

Table 3  Cell parameters

a b c a B Y ek
5.2021 89797 10.226 90 101.57 90 C2/m

RIA &R AL LRy
Cn@®o00si©a Ok

3 RFARE
Fig. 3 Illite model
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Fig. 6 Effect of illite content on slime water filtration
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Fig. 7 Dewatering rate of illite bearing slime water under different
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Fig. 9 Adsorption equilibrium structures of different filter aids on
illite surface
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Kl 10 A 24577 4 F il C-C i+ Wk B 43 A
Mz, BmE I, 1831 /EH T, BkEE C-CHEHTE

PEBSERFIA 2 ~ BA VU, Sha s lal gk T,
1831 H1 C-C 5 FI A7 (001) THI L2k PA— 5E 11 {6 £ W
BT A4 (001) TH; SDBS /R T, ek C-C F i)
KR S FEEE BRI 3A AT E, X — X
WA R, S B4, SDBS fEAR
FIA (001) TRAE A REILG, HAERIIEL
#1831 B K; NPAM fE A F, NPAM B 5 C-C %
i E 2 BLHEARX B S R EE A th 2, [F, EAF
FERR BRI A PR RS B 1R 43, 5 25 [l 5 A8 A &
(2) 7K oI S8 A th 2%
Eﬂﬁmﬁ%mmﬁﬁﬁ%%o

—a—]ll+water
—e—Ill+water+tNPAM
—a—[ll+water+SDBS
—¥—Ill+water++1831

[\S] w £ w (=)}
T T

Relative concentration

—_

(=]

Distance(A)

Bl 11 HORES Lk
Fig. 11 The concentration profiles of H>O in the normal direction
of illite (001) surface.

B A, EARTRINZAFIFER T, B
R0 ~ 14A AL HIL 4 NIRFEWELRL. 56 —A
I FE Vg BE B AR R R R TETVE LR 7 1208 2.75 A4t
FASTIRIE L) 5.2, 55 AN W IR B A7 R A7 3R I vE
LLITLN SSA Lb, FHXTIREEL) 3.5; BB =/NKRIE
e 1F 8 BRI SR TR 28 05 12400 8A Ak, AR FE
292.9; 5 DY E I PR B9 AR R A SR THIVR LR 7 [ 24
NA A, HIXHKEEZ) 2.8; 2 Ja ARG I A #
FRoE, FRFE—Em bLoas. Bk Ry
BRI R K 77 SR I B R

HE 11E LA H, EH g, =)
FEFUAE F R 06 35 4% 1 NPAM > SDBS > 1831 It
FEBEAR, T II/K 2§ HaO 785 R AT 2R 1 T i (1 7K



54 1
2020 4£ 8 H

E=KF: PGB AR IEALE #9 % A

* 207 -

S FIRFESRE | $41% NPAM>SDBS>1831 {7 i#
Mo (EEE—MNUEALARE, FEERENEM, 2
5> F IR MBS, TR AN RIS = ANk
IRV, BEJE K FIREREAE T RE, HIRE
— M TS, R AR A K. TERE—
AN IEAT T B B SDBS<NPAM<1831,SDBS
TER R HFIA (001) THIEE 55 T2 K AGRE , AF T it
K, PIRG4S R &, 45 ERTA, 1831 fEH
TEK L, AR TR KA
2.2.3 JRFTaA% [m) 43 A1 B AL

B 12 A =FPAS [ 2555078 R 1 B 42 ) 4y
AR (PRI R O 57K 571 Hw [8])

1.2

1.0

0.8

= 0.6
- —a—[ll+water

—eo—[ll+water+NPAM

04 | —a—[ll+water+SDBS
—¥—I[ll+water++1831

021

00 1 1 1 1 J

/A
12 O 5 Hw K12 [E5 70 R #
Fig. 12 Radial distribution function of OI of illite (001) surface
and HW in H,O

HE 2 W, =MARZHEHNTOIY
Hw [1] )42 7] 50 A7 b8 502 B FR 5% 55 ¢ & SDBS >
NPAM > 1831, %/ SDBS > NPAM > 1831 [{)JIiiJF
OI Xf Hw 1) g(r) (A2 K, FWIHHHI4 (001) XK
Iy PRI S A8 5, 1SR O A Fl B /K 73 %
I . fEMEE O JRT 2 ~ 4A VUl N, Hw &
WIS, RS —MEAL, Z SRR Ol i+
4 ~SAVER N g(r) EHA —EREE RN, UHTE
EAXIA, AL FIVER T K5 T4 O Ji 1 4
()% 2 A2 AR /NI, T S g(r) (B X 2 B BTt
Xl TR AR (001) HITE RS —
AN TR PR 7K S R S M0 3 811 o

3 4

(1) B e 7K A B R Jo & o0 B 1
B BRI R ZK 3 D T[] A K R 7K 23 38
LI TR A SR 8% JE, Ve KT BB K Ak
R

(2) ZFHENT 50 g/t i, 1831 fEH R &
B ) e K D I 7 PR B T AR K 4 11
RS B 4F, NPAM K2, SDBS BRI ZE.

(3) H20 7EAFF A (001) [ 54 4% %: SDBS
> NPAM > 1831, 1831 AEMMEmc it 84t HAZTEAR /1N,
X AR A 2 T B 7K P R B 2 ;. SDBS AR 7
ZI K T RETE G KR, ASF T 5 K
AbFE o

%2 Xk

[1] RBAAE . A5 B /K A BE [M]. B - A R oK 2%
fiAL | 2005.

Zhang M X. Slime water treatment in coal preparation plant [M].
Xuzhou: China University of Mining and Technology Press, 2005.
[2] XUEBER , XUSCAL , FARME, & . 520 AKX
VeI IEIISZM [J]. SR 4 , 2018, 43(S2): 553-559.

Liu G Q, Liu W L, Wang D H, et al. Effect of hydration
expansion inhibition of Montmorillonite on sludgy water
filtration [J]. Acta Coal Sinica, 2018, 43(S2): 553-559.

[3] AREE , il , TRaE S, &5 L me AEEE A I P o B i P
RVE (3] 24, 2010(02): 138-141.

Lin Z, Yang C, Shen Z Y, et al. Properties and sedimentation
of highly argilized slime water [J]. Acta Coal Sinica, 2010(02):
138-141.

[4] £8 , Ll , WUEE , &6 . FFIA IM 2 B S5 R
¥k B XRD #5840 [J]. RERR #E 244 L 2015(8): 150-154.

Wang J, Fang X H, Zeng F G, et al. Construction and XRD
simulation of illite 1M multi-structure model [J]. Acta Silicate
Sinica, 2015(8): 150-154.

[5] R . S A ST KA R B K RSN 1 & F 1% 7
7T I D] R ZEEE TR, 2016,

Peng C L. Quantum mechanics/Molecular Dynamics study on
interface hydration and hydrophobics regulation mechanism

of Montmorillonite [D]. Huainan: Anhui University of Science



* 208 ¢

s =gl

2020 4F

and Technology, 2016.

[6]Underwood T, Erastova V, Greenwell HC. Wetting effects and
molecular adsorption at hydrated kaolinite clay mineral surfaces[J].
The Journal of PhysicalChemistry C, 2016, 120(21): 1-4.

[7]Lee SS, Paul F, NagyKathryn L, et al. Monovalent
ion adsorption at the muscovite (001)-solution interface:
relationships among ion coverage and speciation, interfacial
Water Structure, and substrate relaxation[J]. Langmuir, 2012,
28(23): 8637-8650.

[8]Lee SS, Paul F, Park C, et al. Hydrated cation speciation at
the muscovite (001)-water interface[J]. Langmuir, 2010, 26(22):

Wang Z, Wang L L, Wang Y, et al. Effect of single mineral clay
on cement mortar properties and cement hydration [J]. China
Silicate Bulletin, 2014, 33(12): 3067-3074.

[10] ALAE, BIALK, 5KIIME , &5 . K& EE TAEFRFA (001)
T AT (010) T R B ) %5 B 32 B BT 9T (). K 5 22 4, 2018,
43(9): 2625-2632.

Du J, Min F F, Zhang M X, et al. Density functional study
on the adsorption of hydronium ions on illite (001) and (010)
surfaces [J]. Acta Coal Sinica, 2018, 43(9): 2625-2632.

(1] BRANER , B, ST, &5 | WREEMURLEE X 4k A58
DREERIFZE A T [J]. T ERE, 2017(2): 133-138.

16647-16651.
[9] B4, T, R, & . i ks XK b3 1 g
AKIEAKAL I [J]. fERR SRiE K |, 2014, 33(12): 3067-3074.

Chen R X, Fan Y P, Feng Z Y, et al. Study on the influence of
concentration and particle size on the structure of fine coal filter
cake [J]. China Mining, 2017(2): 133-138.

Study on Effect of Illite on the Filtration Mechanism of Coal Slime Water
Wang Yunfei, Li Hongliang, Dong Xianshu, Yao Suling, Li Zhihong
(School of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi, China)

Abstract: The surface structure and the existence of ions on the surface of fine illite in slime water make
the interface interaction very complex. While the surface hydration of fine illite affects the dewatering of
slime. In order to study the effect of fine illite on the filtration performance of coal slime water, the filtration
experiments of coal slime water containing illite were carried out with cationic surfactant (1831), anionic
surfactant (SDBS) and nonionic polyacrylamide (NPAM) as the filter aids. The fine illite was studied from
the molecular / atomic point of view by molecular dynamics simulation with the help of Materials Studio
8.0 software the adsorption of 1831, NPAM, SDBS and H:O on the surface of illite further reveals the micro
mechanism of action in the process. The results show that with the increase of illite content, the filtration
time and cake water content of coal slurry increase. When the illite content is more than 8%, the filtration
dehydration effect of coal slime water deteriorates sharply; When the dosage of the agent is lessthan 50g / t,
the dehydration speed of the slime water containing illite and the water content of the filter cake are the best,
NPAM is the second, and SDBS is the worst; the results of MD shows that the combined effect of the water
molecules on the illite (001) surface is SDBS > NPAM > 1831, and the hydration membrane is easier to form
on the illite (001) surface under the effect of SDBS.

Keywords: Illite; Slime water; Filtration; Surfactant
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