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Adsorption of Sodium Dodecyl Sulfate by Modified Fly Ash
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Abstract; The adsorption performance of modified fly ash on sodium dodecyl sulfate which is a flo-
tation reagent for phosphate rock was studied. It could provide a basis for the removal of organic re-
agents from phosphate ore floatation wastewater. The chemical composition of fly ash before and af-
ter calcination was analyzed by X —ray diffractometer. The surface morphology of fly ash before and
after modification was observed by scanning electron microscope. It was found that more pores were
formed after roasting of fly ash in 350 °C. Sodium dodecyl sulfate was adsorbed by modified fly
ash, and the adsorptive experiments of dosage, pH, temperature and time were carried out.
Pseudo — first — order dynamic model, pseudo —second — order dynamic model, Bangham pore dif-
fusion model and Weber and Morris (W — M) dynamic model were used to analyze the adsorption
kinetics. It was found that the adsorption conformed to the pseudo — second — order dynamic model
and the W = M dynamic model. And the adsorption isotherms were analyzed by Langmuir and Fre-
undlich isothermal models. It was found that the surface of fly ash was inhomogeneous, and the ad-
sorption was a preferential adsorption.
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2 MYREIRIEEEETE SEM
Fig.2 SEM photo of fly ash before and after roasting
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Table 1  Particle size distribution after roasting of fly ash
ki 2/ mm +0.075 -0.075 +0.061 -0.061 +0.048 -0.048 +0.040 -0.040
/% 16.29 5.40 13.11 11.92 53.28

2 giR5ie

2.1 ARERLEMEIRERER

G BRI RE B IR 1.0 g, 4b 34 100
mL 100 mg - L™ i+ e FEBR BRANIA W, 25 BRIk
AR ILIE 3, AT LIE KL EEFE 0. 061 mm
DL BRI — e AR RR AN Y L BR R . 4
B RS R KAE - 0. 048 +0. 040 mm H7 2%
(5 11.92% ) A%} —0.040 mm ki g% ( 553.28% ) %%
b R A B 22 R, DR OB 3k S R SR
A, DUBR & 0 0 R AR R, 285 % 8, i
-0.048 mm LT BB BEIAE A S AR i IR B 54

FRE %
) 3

—

10

. .
0.075 £0.075+0.061 -0.061+0.048 -0.048+0.040 -0.040
i/ mm

3 KEEMRRARMR T+ BB ERE
Fig.3 Removal rate of sodium dodecyl sulfate from
roasted fly ash with different grain sizes

2.2 AEEEMEXASIRE

o AL BRI RY I IR (JEORS IR ) s B8 I s
TR (B — By IR ) FlkE e J 07 4375 2] — 0. 048 mm 1)
B (S — By ) AP 100 mL 100 mg « L™ f+
TSR BN , =R MK R [ P Ak B S R L
4, LI B B0 B 0 38 m, + e
TR 2 3652 W R, % = o b BE0 (0 M3 K,
FHEA 8.0 g B 25 B 5 LA 8 21 -7 5 e e )i 1) 4

PR FREBR)E —0.048 mm (OB BEK , 76 FH 4 5.0
g Ze AT W B AR TR P, JSBR A HITE 71, 5% Fil
73.7% o Kibeli IR HIR LA KD BRI IR i 25 B 2R
e, BT B R R ORLRL D 8, B R R S
-0.048 mm FYHHE K HARE b Ja B K 1) 25 Bk
B HI, BB E — 0. 048 mm AR IR ELA BT
FBRACR .

x
3 50
&
X
40
—m— SO IR
30k —o— BB R
—h— SR

.
0 4 6 10
BRI g

4 AEEBMEREERE
Fig.4 Removal rate of different types fly ash

2.3 pH B X IR B A 22 M

FHERRR AN S AL IR ATV pH 23518 3.5.7
9.11,%58e)5 —0.048 mm B K &= 5.0 g, AbFH
100 mL 100 mg - L™"#9+ Z ke JLHR MR AN T, 40 3
ZiIRILE S,

78

76

=

o 74 — .\l\.

&

ad

70

pH

5 [ pH Xt K BR AR
Fig.5 The effect of different pH on the removal rate



396 H 1

AL, A5 PR R RE AR - e S R BN A BT - 93 .

HIPEL S AR, R PE RN 264 T Ak
Xt R B A 2 R AT T AR, R L e
PR AF R MR, 8 pH =7 W, £ BR R E i
74.41% , A K pH X LBRFRFZWAK

2.4 MR IRWHMBhH =

K fE - 0. 048 mm HRHE K 5.0 g, kb TR
100 mL 100 mg « L™" -+ ke LA AR AH , T 2 A [
b B[R] T B R B S N 18] 6., AT LU Y, Bl [
(R BETI , W BhF 2 220 ST 1 I, e 45 R IR B 10 min
A B A8 AN A, WA B A TR B P AR A, - A
Mk 1.43 mg - g™ ',

L . . . 1 L L
0 10 20 30 40 50 60
t/min

B 6 fEkefE —0.048 mm #4E Ak FE A =) B 18] B TR B =
Fig.6 The amount of adsorption of —0.048 mm fly ash
after roasting at different time

XFE 6 SR FHE— G 5l T 21 AL M 03 )77
FA1  Bangham FLiE § ##% &Y #1 Weber and Morris
(W = M) B S B AT 00T, AT SR F
2.4.1 FE—RFHHFAER

e 3 1y 2 2 26 T R B9 Lagergren
— G ATy W T A W R Bl e R i
IR RIRAR(3) o Lhlg(ng —n,) XFWSTH] ¢ FEE,
AR T (a) . B EEAL, ARG RREA G,
T BEAN MG JE 1 — 2R Bl g 2R

K,
1g(ﬂo—n,,)=lgno—mt (3)

U g SR W B 5 2 S 7 R O o B (B gy = 1. 43
mg + g~ ) 3¢ NHFIA], mingn, A RS D ZE ¢ B EG TR
BfEE  mg - g ™' K, R R R AL
2.4.2 MR

AT IR 5 {15 TR o 238 52 A 2 W ML )
pEil AR (4) o BLw/n, A fEE], BLA
FIET(b), B K =8.25,n,=1.46 mg -
g ' IR 1,43 mg - o7 BT AR A IE
Gzl F 2B (5 W A R T R MR R 2 T 7

PEOL, IR B T REATE LT L s T RS

A +Lt (4)

n, Kny, n,
3, ng SRR 307 A B A I B B mg - g st R
M), min g n, AW BREATRDZE ¢ BSFAGIRBfE mg - g 7'
K, 9 P R AL
2.4.3 Bangham FLif 37 # A8 A

TE R 5 72 Bangham J7 72 # 8 F Ok fi 34 1L
EY B, 2R A XA (S) o B In In(ny/(n,
-n,)) X% Ine FEELL UGB 7 (c) o AT RIZ I BT
AFEG Bangham A5, W 1o A o A 77 7 L T W BT
it e,

)
In In =lnK,+ZInt (5)

o ng R B8 B A B W B mg - g e R
IFIE] , minn, AW BRESHIADZE ¢ B A I BffHE  mg - ¢
K, . Z hE 8
2.4.4 W-MzhhEER

TR H TR A3 BT BN A s 25 R oK
RF 550 B SR PN B T R 8, 1 B T 2R A RN
K (6) o hn, X2 VERELMAERET(d), &
Y BOE R H B K, =0.910 69,C =1.094 09,
3R WA o e B IR 4 g % 12 O A, P
BELRAZTJF, U B N BTEOAS S 48 ol W B o R 1

WME— 2D PR, 300 520 W BE 2 ma K o
n, =Kt +C (6)

2, h WA ) FE ¢ A A B, mg - g7 K,
Y BRE B e g Ea], ming € K 31 W f )R
EASUR D U

(a) HE—BEN N FHR T (o) W HE R

inmg'g)
LY

Ig(nzn)

tn,/ (mi

~ 145
(e) Banghan) J) 48 i (&) W-M3)Jj A

n,=0.105911"+1094 09
R'=0.99854

Inln(n,/(n-n,)

04 06 08 10 12 14 16 18 20
Int

B7 shhFEEENGHE

Fig.7 Dynamic model fitting curve

e



.94 . U SRS

2019 4F

2.5 EMEFRE

W2 o 2 ek i 2 R A — R N T
AH G THT b 4 7 0 o 2t R 3R 3 S A AT A PR A
W E 2 (] 1Y) G 72 1R 2k, W o6 46 i 2 A7 B i O o
AR BEIk E 20 60,100,140 180 mg - L~
()T T SEBRFR 8145 100 mL, 7615 IR 7KORY rp 4 i vk
J& R 298 223 238 K 2514, 0 HIMA 5. 0 g k5 kel
-0. 048 mm BYRyBEIK, A BESEJ LK 8, W LLFE
tH Bl T ohr A IR e SR R R B R B
SRV N 5 WRLEE T i, R R 1 W B A T AR
WA AT BHL I8, 8 T A9 R 2 B — e S R 4 7Y
SZM AN i

2:5F

o

n
T

8 B / (mg-g'l)

—m- 298K
—-313K
—A—328K

0 20 40 60 80 100 120 140 160 180 200
b R BB R R / (mg L)

8 MEIKR IR L
Fig.8 Adsorption isotherm of fly ash

& 8 & A Langmuir 11 Freundlich 745 5 2
BEAY, X 298 K Ry 0 W B A 7 3 AT, 3 A 6 R
mr,

2.5.1 Langmuir %5 X,

Langmuir 25 2 A5 W B2 2557 2 1Y, A4
VAR B J2 35 ] R0 R BEAR T W, 5 o 5 0 oy F
PRBURE 45 sl A ) A W B 7 R o R
(7)), CENEHNERF R, HX(8) 1. R,
T ZR 2R 0 <R, <1 AAEE I, R, =0
HATLEE R, R, =1 Rk bE B . SR Lang-
muir B G, DA 1/ng XF 1/¢, FEEITG 25 4
WE 9(a), HHEMH R, =(1.02~8.47) x107%,

TR I IR - — e FE AR R S i T D R A o

1 1 1 XL 7)
n, mn, n,b o ¢

1
L1 4+, be, (8)

A, ng PRI mg - g7 sn, R RIR
mg + g o, AWPFHIVRIE  mg - L7 5e, MRIIRHE
BE,mg « L7150 HHAL

2.5.2 Freundlich 58 X,

Freundlich W Bfr&EE 5 F2=00=(9) , LA len, X
lge, EE, AR 2NBLE M anE 9 (b) , BIA R w , it
B e=0.52,a=2.2x10 7", BHEKEREA AR
o)V AN [R) S AU 114 I8 RS 358 A2 v o0 53— 1 S )
R, — A 1S REM B A7

o n(,=%1g ¢, +lg a 9)
2, ng N VB & mg - g7 e, Ry BT i
B, mg « L™ 0 LUK o 3D 7 45 5 BR300 B B 25
HAHCHY SR, e S5 W B 3 R W B 551) 32 T 4 1
5 A OC I S8

U/n® = 0.540 31/c,+0.014 33
R’ =0.981 41

L L L G
006 007 008 009 0.0
1/c,

i L L
0.03 0.04 0.05

(b) Freundlicht%!

lgn, = 1.929 821gc, - 2.664 06

R*=0972 44

.
10 11 12 13 14 15 16 17
lge,

B9 HERBMGHE

Fig.9 Isothermal model fitting curve
1 3/
3 45

(1) XRD Z3 7 Al 1, # B K o 3222 43 — 4R
FERERV AL ES , B be e T B T 85 KA s i g vl LA
F B BR T AR 22 BRRIEORE , B b fa R B )
Ry %, BA B LI

(2) K& Ja ok i v R 22 50Ch A UKL, 41t
W7 R AORE LA B 4 W B ARCSR s R b S — 0. 048
mm AL 5.0 g B B B R L BR3T73.7% |
LA b B 8 R 1Y) 25 B 32 85 13% 22475 pH A XS
LA NTE e P SLS T3 T

(3) TERE B NS — 0. 048 mm B KWL EF 10 min
Jo W B BEAS IR BISAlT  Bl )2 A AT AT R R

(R4 99 11)



396 H 1

Wt , 45 ot o Ve et B 2 S TR B LR 0 B =99 -

hazardous materials, 2005, 117(1) :55 - 63.
[8] L Santona , P Castaldi. Evaluation of the interaction mecha-
nisms between red muds and heavy metals[ J]. Journal of
Hazardous Materials, 2006, 136(2) ;324 —329.
(9] WA, £, sk TIMN, 55, AR U8 KRR BUS P 7K ST B AE bt
G AERE[T]. 24008 ,2011(5) .19 - 21.
[10] 2 /vl ik 354, Fibe, 55, #5004 AR 400480 ol R ik 44 o
RCHARBFTR IR T] . 32428 ,2013(9) : 16 - 18.

[11] W5, % B, T, 5. @5 A X IR K e b 3 i
BB sE e i s [ 7] TREE 1 5K U HI 5 ,2015(4)
59 -62.

[12] ME58, 2 i, T, 25 G0 SR Ve 52 S hEBR thK Verps
Heni B BT s I SE [T ] 1R %E 12,2016 (2) 1124 -

127.

[13] Fm%, HEE5E, P 0P, . B4 5T IR e K PR D J i B A it
SRR AR FT [ )] IREE 5K Ve H &, 2016 (1) .23 -
26.

[14] AR, B, k&, %, —Fh iRk 38 1 2 06 3 B
BT : CN102172598 A P]. 2011 —09 - 07.

[15] Zegeffs. gl alc e B ol S il e T 2055 [ D 1. #BH
RN ,2012.

[16] 2. S MR IK GRbett EoE [ T]. B8 st
#1,1998(9) 139 - 40.

[17] B, , 55, 55, IR e B A ik K Je i J) 2
P RE R LIS B 5 [ ] R OHE I T i 2 B R
2012,18(1) ;52 -55.

SIREC IR, R, SK%5E , 45, Bk Ve bt i 4 S R P SRR LB AT [T ] A7 P47 5 A, 2019,39(1) 95 - 99.
YANG Yanjuan, LI Jianwei, ZHANG Maoliang, et al. Preparation and radioactive shielding mechanism analysis of modified red mud

baking — free brick[ J]. Conservation and utilization of mineral resources, 2019, 39(1) ;95 -99.

HFEME : htp ://kebh. cbpt. enki. net

E — mail : kebh@ chinajournal. net. ¢n

1411111111111 1111111111111 1111111111111 1111111111111 11111111111 1@

( H3%55 94 T0)

AFFEHE— K3 1 2 AL M Bangham fLE 47 B
R AP G UE 0 E) ) E A JUA B R 0. 998 58, %
W BT REAAAE L A B TR AP S W - M )
IR UG B 0. 998 54, N4 HOAS 2 42 1l Wi B
IEFEAME— 2D UK MR AR 2 v, R R IK Y
W HE AN B 2% . £F4 Langmuir 1 Freundlich 2578
2 BRI B A R S0 T T B B, — A
PO BB 24907

S 3k

(1] Aas BR4E, F I, 55 IR BICHE RO e K Ak 3 v
w0 e [T ] 46 T3, 2008 (3) :326 - 334.

(2] FEAE RAFE X, TR MBI P W BRF A Ak % L % AT 2
(I B Z5-G T ,2000(4) :37 - 41.

[3] RENBL BB KW R PERERI ST [ D] 8K B PR
,2006.

[4] SHARMA Y C, SINGH S N, PARAS, et al. Fly ash for the
removal of Mn (II) from aqueous solutions and wastewaters
[J]. Chemical engineering journal, 2007, 132 (1):319 -
323.

[5] B2, 0RAE%, ME7R, 55 MR IR 1k Bk B T 5 4k

KGR EE AL B S e b 5E [ 0] HE4 T,2018(2) 162 - 65.

(6] B4, 3K E, 2R VL. A AR A L RESS BT A RS R 1
ORI R 5 A ,2018(2) :57 -62.

(7] AR Se8 Bk nl S B IR R sg it 58 [ D). 5EH 52
PHRA,2017.

[8] T imimnE T By e /MR LT ]. b
B4 AR ,1975(1) :36 - 38.

[9] WANG S, LI H. Dye adsorption on unburned carbon: kinet-
ics and equilibrium [ J].
2005,126(1) ;71 ~77.

[10] LI Xianbo, YE Junjian, QIU Yueqin, et al. Adsorption of

residual amine collector HAY from aqueous solution by re-

Journal of hazardous materials,

fined carbon from coal fly ash and activated carbon [ J].
Journal of central South University, 2017,24(1) .30 —38.

(10] XHRIE. W BEPE A B A I [ ). #me 3 ) T/, 2005
(6):631.

[12] Costa E D, Zarbin A J G, Peralta — Zamora P. Multivariate
optimisation of Ti0,/carbon nanocomposites for photocatalyt-
ic degradation of a reactive textile dye[J]. Materials re-
search bulletin, 2013,48(2) :581 -586.

[13] E'HJZ. Freundlich W 4R A BIE R[] B R KE
SR AR ,1993(4) 76 - T8.

of mineral resources, 2019, 39(1) :90 -94, 99.

SRR AT, XRLL, WOR 45 BOH R IR T e BB R A AT [T ). 07 P4 SR, 2019,39(1) :90 - 94,99.
FU Kai, LIU Zhihong, GENG Chao, et al. Adsorption of sodium dodecyl sulfate by modified fly ash[ J]. Conservation and utilization

32 F ML : hitp : //kebh. cbpt. enki. net

E — mail ; kebh@ chinajournal. net. cn



