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W OE RSBOKEATAMZ, BEY SRS . FEURNES, SEUEYISCRARBIA . DUESEKIR
ABAEACHIFITT S, A LVASEEIZIE £ (Na-BBT) 5K (PFA) VE T, BRITHXHES AR K 2 B IE 5 G
YRR BRSO AR L, 45582 B] . Na-BBT. PFA XTHEA b2 7K P i {2275 (4 (COD). & A (NH;-N) 5 5
(total phenols, Tph) A —E B EFRFCR, HW AR RIEA, 2458 Na-BBT 1 PFA 4b#f5, BODy/COD H 0.29 433
R A 0.37 F10.32; H/KHH NHy-N B 221.3 mg- L™ 43 IF% % 128.6 mg-L™" 1 180.8 mg-L™", E\BrF 554.8 mg- L™ 437
% 360.6 mg- L' F1386.7 mg- L. KA EIEFE (GC-MS) /A& REM, 500 EEY BN AN | 4-FF R . 408
ZBr . (R)-(+)-3-H BRI AIX R R AR Y T, KRR, FEMEEIT (toxic unit, TU) {HH 22.3 435
FEZE 15.2 F1 18.4, T8 3o MR B S5 I ROV B 5 122 204 AT 201, Na-BBT 1 PFA SHEESAL R K AW F45-8 Langmuir A5 75 F17:
— R S AR SR . FLAR LRI (BET). HH L (SEM). Z04MEIE (FT-IR). X #T4AT4) (XRD).
X ST EIE (XRF) Al X G2 FRETE (XPS) ST 25 5K, Na-BBT M PFA XS AL K 15 4L i W i 2%
AR AL 2 WY B, R AL A B, R B AR . DL 25 R B Na-BBT Al
PFA YE W, o] LA R S AR R T A A, BRAREEE, R TR BRI 3, A e i2
FA N FH Rl o

KHEIR I RYEEIG SRR WA AL

AIREM T R R, AT B, AR, (HAE R SR T5 Y, T
By Bl BB PR R A R A A, UEIE TR NGB A, BB A 2 —,
(EIERAE S A AR T 27 A KR IS AR K (coal gasification wastewater, CGW), TZJEZKAY B4 S 2]
AAbrks, WY E . BER . AR R . AR, R TMEIE T EKE,

ST R I A T8 (ANR&L, BREEFEFAR) AbBRY (B AR BRI R B B KA AR ] A
k2 | AbPRRCRARFN KRR R, SFEURSANH T 28 AR R KIS Rk B . o T4 R4
B mT A, $EETSYILRRRCR, BEIRH/KER: (AR5 o i), SR BARAR i ik
PROTIRBAAE T WAL SAR . AbBIRICR LY. AB T 200 vl SCUR oAb S0y, 7E Tl kK
FTRAL PSS Z AT, WA R BRI B0 BB, B AR A A . e
i+ (Na-Bentonite, Na-BBT) 5K (pulveized fuel ash, PFA) HAAKIRICE | MEAIKEE . SRIFEEZE
R, SRR T, BT RN TR, R T TR PR i Na-BBT
W BRI K Y 2, 4, 6-—=5UREy, DB A 3, WA k5] 16.90 mg-g'; BATABYAL!™
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E2E&TH: ERAKRBEILLSHBITH (51808202)
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S5 PFA MR K 2, 4-“HIHORR: , 450K, WS AT S —Hah T8 . KHANSAAMY
JH Na-BBT W B b FRASORE iU K 0 Sy 26 54, B RO B 5 81.323 mgrg ' @A 4
PFA WEFHALPREEALIR K, DA N &, R I RO i &0 39.5 mg-g ™' Na-BBT Fl PFA X
W E A RZ 4F & Langmuir B840 HET, {#H Na-BBT F1 PFA 1E MBI AA R B /K me
N A —EEmioE, (RS K A BRI A AR, USRS TR . SRS AR K ThRh
BB I BRRCRIF TR, A B A 2B BRI TR A

YT, AT LSRR AE K IR A BGIKOH9E X%, LA Na-BBT Fl1 PFA 1ERMRFRI, X Lsr#r
T2 RIS K B AR ) (B2 o) IMCTRICR , S TS K B AT A AR A
PRI, R T HIRMHILER, DA RS e iR i s .

1 #REREE
1.1 SEIeaRd

1) LG . IR (K,Cr,0,). HilZ (H,S0,). WilR4s (Ag,SO,). WildKk (HgSO,). WiMla iV &kik
((NH,),Fe(S80,),"6H,0). LMz (HCl). Bifb#f (K1), Bifb Rk (Hgl,). A L4 (KOH). W A L # &
(NaKC,H,O,). FACHEREN (Na,S,0,). A LH (NaOH), iR (H,BO,). F b (NH,Cl). Bz A
(KH,PO,). BiRE—4 (K,HPO,). L/KGHHRE 4 (Na,HPO, 7TH,0). -L/KEHIREE (MgSO, 7TH,0). &
LS (CaCly) . 7S/KEHEMEK (FeCly,-6H,0), WALIREN (Na,SO;) . HEREN (K,S,0,) . fEFREN (KNO;). filf
% (HNO,). %HMR %% (NH,Mo00,). ik 2 (CHO,). L /KR &k (FeSO,-7H,0). T /K i ik 4
(CuSO,'5H,0). Mt (C,H,,0). B2 (HPO,). FAfksh (NaCl). FfLEE (MgCL). ki (CaCly). SR
(HgClL,) 50 A E2 M2 R AR, LR34 o bati.

2) W RFHAERE RO TR R . R Na-BBT il PFA, 1 H R AR AE AL TA PR E . AT W Bk AA R
fii FH AT ALK T TE DR LB IR, SRIGHE 105 °C MY TR (DZF-6020A, FRMI 5 FRHE A FRA
A)) R 6 h, ERIAREIASE—ERHE, 702 200 H. SRS PRES AL KB E NS K i
PERI IR S A PRI A B R A T 2Bk, Hih COD 24 33025 mg L™ . T H AL 734 & (biochemical
oxygen demand after 5 days, BOD;) & 957.7 mg-L™', BODyJ/COD(B/C) & 0.29. A5 HLik (total organic
carbon, TOC) & 13953 mg- L', &ZA (NH;-N) & 221.3 mg-L™", LA (total nitrogen, TN) &y 245.6 mg-L™",
Sk (total phosphorus, TP) 24 2.0 mg-L™', & (total phenols, Tph) & 554.8 mg-L™', pH & 7.7, HLF% A
1 856 uS-ecm™',

1.2 SEET5k

1) KT T IKEEEFRIEIITE 25 °C T COD R E#IRERE (HT 828-2017); NH,-N RN GIK
FIA G (HT 535-2009); BOD, KM S AN (HT 505-2009); TOC K TOC-Leph EA AT
1 (ASK2-4, HAEHSGIVERT) M ; TN SRS GREREIE oM (HY 636-2012); TP SRAHEH
FRE T EERE L (GB 11893-89); Tph RARALZ L (HY 502-2009); pH f#iff pH 1Y (SG-2, FEEMBAL
Al); RS (S40d, SEEAA AR, HIRABEES .

2)Na-BBT Fil PFA # il XS Ak K o BOD;, COD. NH,-N il Tph 22 BRACR A5 0 LA K 53 Hr
B/C fHIAE k. 7E 25 °C. 250 mL BSAbE K 405122 Na-BBT #1 PFA #il (0.25. 0.5, 1. 2. 4,
6. 8, 10 gL, EFHEHIEFIK, BE 180 rmin™', WIHEFEISH 200 min, WS 0.45 pm JEAE, I
BOD,. COD. NH,-N #l Tph {8, T IHIERFER B/CAH, &M HIrHneE.

3) ROCHEEEE T W Na-BBT 5 PFA $0linitly 6 g L7, HAWSCIR A SN SCIeAAR, R
ZIRERFFRL (MDMO000, #R=SAEIIEHITE ) XHEK P &SGR (RLU) #EATRK, SRAK SRR
W K CAN TR 7L (GB/T15441-1995), W I W B 115 i 08 <Ak B 7K & 6 B A 0 20t 35 1 B JT TU(Toxic
Unit) 1.

4) =HESSC T, LIRS BT IRARIR],  SEPRIE AR K R I A B 0 R KA R
1500 ff5%2 TOC<1 mg'L™", RH=HESOOERAYL (F-7000, #Raaswt H il i) M EE =k, FER5e
TS G N B, D ABAK B RS, XIS I (FRI) #H47 =4E5608T,
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Ff:Ff Matlab2019b ZbERFIZHIEIRE

5)GC-MS(Gaschromatography-mass spectrometry) 7387, SEEAF-5 kB TSETRAHR], SRS
FRETE TR (7890A 597C, FEELHEACAF]) XHEAAEAK rh By 2SS REE TS Y, W <A B i
JERRETS Jem2s . B mEtt.

6) WM AFIR LR o FEMLFFT AT A1 120 min, AR SENESLIAHN, 17 0RME AR5, R
Langmuir(z\; (1)), Freundlich(zX (2)) il D-R(EX (3)) W PHAEREAL ALY Na-BBT Il PFA W FRaEF 74015
538

c. C. 1

4 Gom (1)
qe Gmax KLqmax
1
Ing.=InKz+—-InC, ?)
n
2 1
Ing, = Ingp, —Be*|e =RTIn 1+€ 3)

K g, WP E, mgg's o MPERNAR TSI, mg L™ g MKW E, mgg!,
K, 4 Langmuir £%{; K, N Freundlich £%{; n & Freundlich #AHEE; p AWIHEER %L, mol> kI''; R N
— SR, 83141 (mol' K) 5 T HAXHREE, K.

7) BB 12 B TR]R 120 min, 23 iN—E # Na-BBT Fl PFAGE BN L0455 e fE
BB 53R 2.0 g L7 0.5 L), HARMMAMSEOINESCI0AHR, [Fg—a i e TR, iz
FEAH COD Fl NH,-N Z:B%, SR Lagergren HE—Z A — 8 J12#A5AIX) Na-BBT F1 PFA WAk
J%KH COD 5 NH,-N fi R TR A RE 55
1.3 Na-BBT 5 PFA FAES#7T

FHE AL (SEM) 23R HLBE (Zeiss SIGMA, [ /R EE A F]) M5 e B S AR K BT Y
W R R LS ARG, fLAR 5 RN (BET) 4R H LRI S ALBR Y (ASAP 2020, EEZ
AR M R RRSR FEER A RFLIARSFLAR, FE 180 °C iR P T AR, JHE £ BET
ST, THEAE 77.35 K WUE AR AT R LU R IR, (A7 M2 MGRE T (FT-IR) SRS 2T
MY (FTIR5700, FEEFEBR KA R]) XTI ACR K FT A W R A TR 9E , FIHETE R 400~4 000 cm™,
KN 4 em™, fiiH OMNICS.0 A4 J5 4f 6 15 B 6 A 7 SE AL IE AN IH —fbAb 3 . X S AT 353 A
(XRD) SKH X FHEATHL (XPert Pro, far ~2MAZEFA F]) X RS A R KT R W A T A i
FoEt SERvErE, BRVERE 5°~80°, X BTG (XRF) R X SIHRZSEHHY (S4 Pioneer, 1
EIE5E AXS A7 PR AL I W B S K BT 7] = 22 ) . X0t FREIE /4 (XPS) T
FERH X GHRH FREIS Y (ESCALAB 250Xi, JSEFEER KA T]) WA /K il e W 5 2 i 2
W AR K OCE RS

2 FR5ITR

2.1 WRFHFRALIES TR SRR BSR4 R RR

1) R3] Na-BBT 5 PFA B XA f0E K+ COD ., NH,-N 1 Tph EBRFCRAGEM . I 1(a) 7T
UL, BRI A7 200 min, Na-BBT #1& 4 2.0 g’ L' i}, COD . NH,-N 5 Tph Z:Fk %4 5k 5
21.7%. 32.2% F1 27.8%; >4 Na-BBT # Ml 4 6.0 gL' B, COD . NH,-N 5 Tph 2B 5 43 5 ik 5]
25.2%. 39.6% 1 33.9%; RHFEBMERG I, KBRFEB TR, ERMER 10 ¢ L' B LBRES51h
27.6% . 42.0% F134.9%. HE 1(b) 7], 4 PFA #hnih 0.5g- L' B, COD . NH;-N 5 Tph Zfr%455
BAE] 8.6%. 11.6% 1 21.6%; 4 PFA #ANH# A 6.0 gL' i, COD . NH,-N 5 Tph 2[5 5553
8.3%. 18.2% M1 22.3% , BHEBINSIGH, TSP LBRFRA TR, X BB TS, 4 PFA 4%
&N 10 gL' B RBRF 5 14.5% . 18.3% 11 30.3%. HE 1(a)~(b) A W, Na-BBT ZBRZCE L PFA
I, B InE— e RS AR TR, (AR N L, TR B R A B AR S
SR, EREEERINE
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o7 0T . cop 04f SIRAW 130
| i o R %% =3 Na-
40 ) 40 NH,-N - ;g — PFA
30 S 2] 120 B
N > 5%
i i Q02 'l‘ R
& 20 & S (2] =
it ——COD H {" {10 &
10 ——NH,-N 0.1 ;l1 L
0 ——Tph "'1
L L L L L L ) 0 L L L L L ) 0 0
0 2 4 6 8 10 12 0 2 4 6 8 10 12 B/C TU
#hni/(g - L) B/ (g - L)
(a) Na-BBTH I & 7 (b) PEASR 50
400 400 0.000 400 0.000
187.5 187.5
375.0 375.0
g 350 350 5625 § 350 562.5
£ 7500 = 750.0
W 9375 X 937.5
=300 300 1125 & 300 1125
2 1313 &% 1313
= 1500 3z 1500
® 250 250 =250 =
200 200 200 o
250 300 350 400 450 500 250 300 350 400 450 500 250 300 350 400 450 500
KA /mm R /mm KT /mm
(d) Raw CGW (e) Na-BBT (f) PFA

El1 Na-BBT 5 PFA MRS ULEIKFISRAMIIRHIEIR
Fig. 1 Adsorption effect of Na-BBT and PFA to pollutants in CGW

2) WESARIE KBRS 19 B/C BRI CHETENE (TU) 401, tIE 1(c) AT WL, RIS A K
B/C 5 TU {H53512 0.29 F122.3, J& THEADIREAR . maEtElkokl, £ Na-BBT 55 PFA Tdb#f5H: B/C 43
HIFHE 0.37 F10.32; WiEYSHEREERIT TU B 5IREZE 15.2 Fil 18.4, XUEHZHANS , HEAALEKR
AR B, ROKEEHAS BRGNS oK T A et 2 FAE st s R R, R
el S iy 270 OB RS L 1) RN P37 G R S RIGE ) |0 ey SIEAE B B o I8

3) =4t . RIEARFRFSSENIIZO RS, SRR RIS YY et atr, XEZHEH
I = HESOOER o 5 AR, 5 ANKIBOMRIIFEIEA 1L SEREN UL B 1R 1L, MAEwR
W= TV RUEEERR VU7 Gl 1(d)~(f) FR, SRR DOEIE FEAE T XAV X, SiESAE KA
MUS ) B RS HIE MBS, SeEw = YRR AR . ek & HaRI™,
M 1 R, £ Na-BBT WIS, I X GFEZEEN D M IV X @EDAT=8) 960 /Mg T
43.4% F1452%, 11 KPZHERE OF &M ) FEIK T 43.2%; 2 PFA WFHE, 1AV XSS5
FEAR T 25.7% 1 30.5%, F 11 X A9ZOEHRBEIRAE T 31.8%, M Na-BBT XS AR /K HI5EZE A
AR SRS, Na-BBT FIMMIRCRIE T PFA, X5 FiRSCIas R—3,

Fz1 TSRS

Table 1 Integration and proportion of fluorescence region

X IFR3/(x10°%) X3 5 /%
1 11 11T v \% 1 11 11 v \%

5VIN 1.75 0.44 0.25 2.10 0.48 554 22.3 52 13.6 34
Na-BBT 0.99 0.25 0.51 1.15 0.42 48.2 19.4 16.5 11.4 4.5
PFA 1.30 0.30 0.19 1.46 0.40 56.8 213 5.6 13.0 39

JSAEIK ) = DOk BT AR S ARy . AR AR A R, RIS
K EEGHGYY AR EY), X 5RO —820, N T — e A K P SR I S
YW ERRRCR, KA GC-MS XHE 7.

4) GC-MS 43#r. il 2 Fow, JRESACEOKIZE . B2y e b tor 5o 65.5% #110.7%, 4 Na-
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BBT. PFA Wikt B S B A R K LB 28 5 e
I ESR Y 65.5% R#IRE 53.6% 1 62.0% . il
Y FULF8E Na-BBT 23k, B PFA WEH Y
FeHIFSRAY 10.7% FEZE 7.8%. S TR ALK
FEREAE S A R R R OR . 4-H RO 548
KA (R)-(+)-3-F LA | X2 2T,
5 bl R SR B 28.7% 43 W FE E 23.2%.
26.2%; 4-H IRy i LY 14.6% 53 3R &
12.3% ., 14.3%; S8 By 5 L) 6.8% 43
W2 4.1% . 5.4%; (R)-(+)-3-F BL3F 1%l i i 5
b 5.5% 5 0lf% 2 0.1% . 3.9%; FHEIEK M
JE b 3.11% 435I 2 0.1% . 1.9%, Bl Na-BBT
1 PFA 2L 22 bR SRS ALE K PR | 4-
FHIEORMY . 4028 Tl . (R)-(+)-3-F LA R R A X
IR 2 TAETEHEI

2.2 IRFHIBES T

220
200
180

—~

7, 160
1 140
g 120
100
2 g0
E 60
40
20
0

RAW
[Z Na-BBT
[Z2 PFA

2 IRBHTTALEERT R S LR P BRI EBREER
Fig. 2 Removal effect of organic pollutants from CGW by
adsorption pretreatment

1) WERHEEIRLk . SRR SR ANIE 3(a). 1K 3(b) FI15% 2 s, B Na-BBT HI PFA WS ALK
H1 COD Ay R? /45T 1, Na-BBT . PFA XHEALIR K AW 8454 Langmuir #5581, 25 AR X Na-

280
240 -
= 200
on
on
E 160}
E:) -
120 —--—- Freundlichf#i
7 Langmuirféi £
80 |-
L ) ! L ) ! M|
0 500 1 000 1500 2000 2500
C/(mg-L™)
(a) Na-BBTHR 554k
50 -
40 L ooz + ez T I II I
S 30+ R R ———
& —A—COD
#20F ——NH N
FogEs CODHE—2¢7)) Jy sl
op £ e CODi: 453} 7
I NH -Nif— 24 8 Fisi
ob & T NH,-NifE: 25 5y Jy i 7

0 20 40 60 80 100 120
W Bt [ /min
(c) Na-BBTWg[f}2h /7 i<k

130 -
120
110
__100F
50 90
o i
g sof
S o0F
60 B //I —--—- Freundlichf& )
50 T Langmuirféi
40 |-
1 1 1 1 1 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000
C/(mg-L™")
(b) PEAN fft 43k 2%
35
30 |
< |
o
&
15+ A e
R S CODIfE— 3} J7Hi R
T CODAfE 2 JyHis
S[ ¥ ~--- NH,-Nifi— 2 1
obd NH,-Nifi 45 3)) Jp 4
1 1 1 1 1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300
I Bf$ e [ /min
(d) PFAW 5l 7 i 4k

K < SRt d -2 QU153
Fig. 3 Adsorption curve of CGW
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BBT F1 PFA (3255301 F1, Na-BBT 5 PFA FEIRE A RG0S HERm W MG o4
TR T, COD W ik ERAE ¢., EIGHTE0 M. HE 2 0] 0L, Langmuir % FfH45%IH Na-
BBT. PFA i g, 7750 257.48 mg-g' 1 137.46 mg-g™', Na-BBT HIWLMZEZ K PFA B 2 1%, B4k,
1814 Dubinin-Radushkevich(D-R) BRI G 250 p 118 T flHER E, E= \/Lz_/s ., EAfEPTDAE—EFERE A
FEW SRR BRALEYE . —A R E<8 kI-mol ™', WZFFLIEEAER 3 ; 8 kI-mol '<E<16 kJ-mol™", W[
IS A2 AE A £ 5 20 kI-mol '<E<40 kJ-mol ™", WfILIE2AVEFI M £ . Na-BBT 1 PFA () E {H5 50
0.017 kJ-mol™ F10.013 kJ-mol™", RJLIFIEHIKT Na-BBT Fl PFA J&LIHE A 3=,

* 2 MHFREERIIESH

Table 2 Fitting parameters of adsorption isotherm model

Langmuir Freundlich D-R
U&Kﬁfﬂ] -1 -1 ) -1 2 -1
I/ (Mg g ) K /(L'mg ") R K/(mg'L™) 1/n R B qn/(mgg ™)
Na-BBT 257.48 0.039 8 0.9799 17.19 2.78 0.8513 1678.2 10.46
PFA 137.46 0.002 9 0.909 2 14.74 3.698 0.762 3 3019.9 7.78

2) e M sh 1120081 FIEL 3(c)~(d) Sh 1Al A4 T, BB WGBS RIEE N, Na-BBT 5 PFA WEH/E
SABEIK Y COD il NH,-N ARG, 435I7E 20 min A1 120min A iARIKHE#T. Na-BBT X COD Al
NH,-N W iR 5350 29.1% F1 37.8%; PFA X COD Fl NH,-N W[ >R 43 5N 15.7% 1 27.1%., % Na-
BBT W54k /K COD 5 NH,-N #E—23l )12 R* 4351124 0.957 1 F1 0.984 3;  PFA W FfHHEALIE
JKE) COD il NH,-N #E—Z5h 112 R* 43514 0.970 2 1 0.984 0; Na-BBT WS ALk /KH COD 1 NHs,-
N HEZZ371%% R* 7 0.900 9 F10.975 0; PFA WZBHESAIEIKIY COD H NH,-N HE— 4480 J1°% R* 4 0.942 2
F10.963 1., Na-BBT 5 PFA W FfHHESALE K At B IEAT A — gl 1 2#imy , fE— sl ) A i etk ¢
%W (Na-BBT WERHHA] <20 min . PFA W RFHAE] < 120min A), W52 R 5 500 B 500 e 188 =2 T) 47 A T 2R
FUBICR , KRR R LTS Y S FE TP Y Langmuir AEFARTRL, WG RRA AT RE , I ELG M 5 ] B AH 5
VERI#55 . Hit, Na-BBT 5 PFA MRS AbE K d COD 5 NH-N, LAt A3, H Na-BBT HY
W B s AT K F PRA
2.3 FIRFNLEMIFRAE

1) i EE (SEM): HI&l 4(a) nIAH1, Na-BBT HAARKNIG R 2R, NgaREN, JEHMEES
TEREEAARY, BAABNELEEH; HIK 4(b) 7J%0, PFA DIBRIREEH N, HRmBHE:, {H Na-BBT A
AHHEMMAFRIIES . WHHESAE KRS, Na-BBT RRAHRLBEIATE, FERIESE, HisE R
B, TSRS KAVAELL (K 4(d)); PFA FWIEASIRA LA B AR (& de), HFm kA ks
RYTAIRIMG, XA R s R R

2) LR e (BET) 2781, Na-BBT. PFA HIHLERMFN 365.0 m*-g' . 22.1 m*g'; RFfLIK
BUA 0.15 em® g | 0.05 em® g FLARSrHH 8.22 nm, 8.32 nm., Na-BBT 5 PFA ffLIE K/MEIT,
{H Na-BBT i9 Hb R AR EFUAFULE I K F PFA(GAIAHZE 16.5 581 3 £%). XBEHET SEM EHZER
Na-BBT FWIES (FAAERZ ORI 25, SRR LRI AR EFLIAEY), A Na-BBT WERH5RIHR AL T8
LG S, 3 Na-BBT IR AS SR T PRA MR (42 2), T H AR Sh /1275347, Na-BBT [
Mt T PFA(E 3).

3) ML AMGEE (FT-IR) 387, A 4(c) FTLAEH, Na-BBT WAL KATIEAE 2 920 em™
MT —CH,; 1 C-H X FRIP a4 sl Al 2 852 em™ 4L T —CH, 19 C—H XS FRM4riR shRefib 1™, 1
3438 e il 3 618 em ! WS H HAR AR MIF R O—H, 1 635 em ' AR 25 iR shig, Wol 2
C=C Ml C=0 WyMZiiRsh, HUFESETER ., 789 cm ™ F1 1 036 con ' 43 3% Al—O Fl Si—O %
H, JEA Na-BBT BYFEA Si—O PURIAEZLH AL—O /NRAE%>), Si—0—Mg Fl Si—O—Fe RS
A5 R BRAE 522 em™' F1 465 em ™' Ab. Na-BBT L5t HIE AL T HGRIY Si—O #, W Na' #5r#EA Si—O0
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Na-BBTUFf#

2852 e
Na-BBTWE [t 465
4 71036

38 5920
3618,/ PEAULHH! 633, /52

16303 ok
3432 PFAIRKG 65

464

1000 0

2 (I)OO
W k/em™!
(¢) " FFFCGWHIJE % LLFT-IR [&] 1%

5
Na-BBT IR
26 11111

Na-BBT W[
51 5246 . 1a1 iniE

21
i 1‘67? 23 B, A
1
8
10 20 30 40 50 60 70 80 O
) o 20/(°)
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Adsorption effect and mechanism of sodium bentonite and pulveized fuel ash
on pretreatment of coal gasification wastewater
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Abstract Coal gasification wastewater is characterized by poor biodegradability, high phenolic content and
strong toxicity, which leads to its unsatisfactory biological treatment effect. In this study, the anaerobic section
influent of coal gasification wastewater was taken as the research object, the removal effect and adsorption
mechanism on the main characteristic pollutants were absorbed by Na-bentonite (Na-BBT) and pulveized fuel
ash (PFA). The result showed that Na-BBT and PFA could remove COD, NH,-N and The total phenol (Tph)
from coal gasification wastewater to a certain extent, and the biodegradability of wastewater could be improved
because BOD,/COD increased from 0.29 to 0.37 and 0.32, respectively, NH,-N in wastewater decreased from
221.3 mg-L™" to 128.6 mg-L™" and 180.8 mg-L™', and Tph decreased from 554.8 mg-L™' to 360.6 mg-L™" and
386.7 mg-L™", respectively. Gas chromatography mass spectrometry (GC-MS) results indicated that the main
toxic substances such as phenol, 4-methylphenol, catechol, (R)-(+)-3-methylcyclopentanone and p-
hydroxyacetophenone were removed, and the toxicity of coal gasification wastewater was reduced because the
toxic unit TU value decreased from 22.3 to 15.2 and 18.4, respectively. When Na-BBT and PFA removed the
pollutants from coal gasification wastewater, the adsorption process was consistent with Langmuir model and
quasi-first-order kinetic model through analysis of adsorption isotherms and adsorption kinetics. It was found
that the adsorption process and mechanism of Na-BBT and PFA removed pollutants from coal gasification
wastewater were mainly controlled by physical diffusion due to their surfaces and pores, also including ion
exchange adsorption based on the analysis of three-dimensional fluorescence spectrum, pore specific surface
area (BET), scanning electron microscope (SEM), infrared spectroscopy (FT-IR), X-ray diffraction (XRD) , X-
ray fluorescence spectrum (XRF) and X-ray electron spectroscopy (XPS). The results showed that Na-BBT and
PFA, as adsorbents, could effectively improve the biodegradability and reduce the toxicity of coal gasification
wastewater, which had potential, extensive, and practical application prospects for the pre-treatment of coal
gasification wastewater.

Keywords Na-bentonite; pulveized fuel ash; coal gasification wastewater; adsorption; mechanism
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