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Pretreatment of Landfill Leachate Using Fly Ash as Seed Crystal
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Abstract: The best pretreatment conditions of 100 mL landfill leachate were studied using struvite precipitation with fly ash
as the seed crystal. The result demonstrated that the best treatment conditions were pH value was 7.5, n(Mg®") : n(NH}) :
n(PO} ) =1.35: 1 : 1.2, the dosage of fly ash was 2 g, and the time for the stirring reaction was 20 min at room tempera-
ture.
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1.1 ZBER

NaH,PO42H,0 , & & & k45 (PAC) . NaOH |
HCL, 8. BB 8RR A RSB e be ki),
LB IR (S, COD i 20 000 mg/L ifq, EA N
1929 mg/L, pH H 7.42.

BEER I A KR 7 b 45 4, MgClL-6HO Jix
BB 45% ~ 46%, Mg JREEWE N 121.5 g/L.

WRIA KRR R H ), KRR, HAb
SR LR 1.

x1 MERBSR
Tab.1 Composition of fly ash

Wiy RS0 % % R 3 U%
Si0, 40 ~ 60 MgO 0.5~2
ALO; 17~35 SO; 0.1~2
Fe,0; 2~15 FeO 0.5~4
Ca0 1~10 B 1~26

1.2 FEMNE

pHS-3D %Y pH 1. 85-2 HfE J1 it bia% . TS2N 7Y
AL EE T
1.3 ZWHE

BEIB I A PAC JREEFALBR, B F3E
W HEAT A BT S B DT U 9 T AL B by 395 U8 WA S
B, 2 IR GE WAL ) B OB IR R Rk, 2 iE W
JR, COD N 15 000 mg/L 247, EAN 1316.2 mg/L,
pH 7 6.48.

B 100 mL FACFH S (BB 18, LL— & i
() 3 TR A il b, i — 0 B MR R H A B R
(NaH,PO42H,0) FIEE YR (3 pa 45 ) , 1 mol/L (1)
NaOH A HCL AT pH, P 50 — Bt i
J& TR E TR RO R A s BRI AR B L. SR
N pH BT BB S R A TR, LA 2B
BRI N EEHER, 8L A S50 A5 2 LU A
FRA ol ) 5 2 03 1 T Ak B A7 3R 8 DR R ) e
S A
1.4 SHAE

RN EIGR) 2o B0 U AU s SR TAH
PR B 53 S N Y e ol i

AEHEAREEE H208% F4

2 ZR5iTE

21 HEEXW
2.1.1 pH A AR 4k

it n(Mg™) :n(NH!) : n(PO>) =1:1:1
LT 1 45 A NaH, PO, 2HL0, i39I 3.479 g
F11.201 g. FRHELL g 200 H AR REIRAE SRl 9815 R
pH, %% pH XFACFRUR 52, 25 A 1 FoR.
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Fig. 1 Effect of pH values on treatment effect

I 1 ATUEH . pH<7 B, BEE TN pH
I, @REBRFLET R 2 pH=7 B, A LA
BN 89.5%, AL ERAN; S pH, AL
BRABHTT B, SOV AR R b R s A . it
AU, ROWARZR pH K s RAIRERAN R F S 26 7 7
B T MgNH,PO,-6H,0 AYF=As. 240K R AL TRt
B, 2577 MgHPO, TTHE ; 1R R AN F oM, DiveE
YIhis &7 4 Mg; (POy) o 1 Mg (OH) 5. A1, HFH3
PR S ALO; Fe,O; Fl CaO % Fe, TEGHIEFREE
Wi 225 POY J AR METS IR IR &R, RE M T 5380
UUUERITE R, FTLA, 24pH Ay P s Xt sz i 50 46 ).
212 n(Mg>) : n(NH;) 42230 R 64 %ol

45 (POT) + n(NH;) =1 : 1475, FREU g 200
H AR f R, SRS pH b 7, 8% n(Mg™) -
An(NH; ) =1.0:1,1.1:1,12:1,13:1,14:1,
1.5+ 1 23 SRR 6 17 0t AN ] (7 [ 445 A adh A 1o 50
%5 n(Mg™") + n(NH;) RS BRRCR A 20, 2558 &l
2 Fn. B 2 AL B Mg™ B AR, R0
J5 T Ay B AT W P S W T, 24 n (M)
n(NH;) =13 1 B, AAEBRICRERL, BBRER
86.3%, ML AR RHIRAR. Zakgehim Mg®, %A %
BRAEWEAT T, Al i AR T 5.
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2.1.3 n(POY) : n(NH;) x4 32 2k R 697 vh

B n(Mg™) : n(NH) =1 : 1, FREU1 g 200 H
PRI, T pH A 7,4 n(POY) : n(NH:) =
1.0: 1. 1.1:1,1.2:1.1.3:1.1.4:1.1.5:1F
I 6 iy NaH, PO,2H,0 #H47555K:, %48 n(PO)) -
n (NH;) XL BRSCR B2, 25 5 G 3 fiis.
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Fig.3 Effect of n(PO; ) : n(NH.) on treatment effect

M 3 ATLIEH:n(POT) : n(NH; ) 1.0 0 1
BRE] 1201 e, A LRI RIS,
69.7%3 M E] 97.8% , AT UMkt i B LU o it oA A
FREAMERE. 2 n(POT) = n(NH;) kSR KT, 4
R ERRREAA W B, AR ET S, KT
150 mg/L B ANF] T 5 B2 Ab HE.

214 AR EXTA ARG T

Fen(Mg®) : n(NH;) : n(PO>) =1:1: 1435
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Fig. 4 Effect of quality of fly ash on treatment effect
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Fig. 5 Effect of reaction time on treatment effect
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RSN, pH O 7, FEIRE M 20.25.30.35,40,
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Fig. 6 Effect of reaction temperature on treatment effect

2.2 IEXKWRIIESH

by AL DR B S2 06 T 01, 2 T V) o S B 4% SR v A B
SR TR R T AR F RO T, 5 H
20 CHHZ 30 Crydfer, fALRFIARE,
B, Sz B ] 55 RO i BEANVE R IEACSEIR I R R . i
F pH.n(Mg™) : n(NH;) \n(PO") : n(NH;) | il
JR A SR R R AE SR T HEAT Lo (3%) IEASSEG:, FO
IR SA 20 min, DL 25 B 5 M T 46 B o 1 7 I
FEFAE, IR AKER I 2, SLIE5 R L3k 3.
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Tab. 2 Factor level table of the orthogonal trial

KE (A pH (B)H(M%%) : (©n(PO}) : (D) f il
n(NH;) n(NH;) Fik/g
1 6.5 1.25:1 1.15: 1 1.0
2 7.0 13:1 12:1 1.5
3 7.5 1.35:1 1.25:1 2.0
®3 EXIWHER
Tab.3 Orthogonal trial results

LS A B C D HREREY%

1 1 1 1 1 82.66

2 1 2 2 2 84.84

3 1 3 3 3 92.13

4 2 1 2 3 93.86

5 2 2 3 1 87.15

6 2 3 1 2 95.31

7 3 1 3 2 90.62

8 3 2 1 3 93.60

9 3 3 2 1 94.32

ki 86.543  89.047 90.523  88.043

k> 92.107 88.530 91.007  90.257

ks 92.847 93920 89.967 93.197

R 6.304 5.390 1.040 5.154

AEHEAREEE H208% F4

HiZ 3 WA i Jr %N AsB;CoD;, Bl pH =
75,n(Mg") : n(NH;) : n(POI) =135:1:12,%
TORTIE R 2 g LR AsB;CoDs HIEAS K
IR 6 5 S AL R 3R S g4 ) i AR A A5
PEATXT FE S8, G5 L3 4. s gE R AT A, IE42
SCIGASFI I AsBsCoDs W i i .

R4 WHIELHER
Tab.4 Verification results

TiH SAAEBREY%
PR R S 86.14
6 5L 95.31
% 95.94
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Fig.7 XRD patterns of samples
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Fig. 8 SEM images of samples

2.3 MR ARLLE

B P R A SR 1929 mg/L, AbH AR
n(Mg®) : n(NH;) : n(PO}) =135:1:12 iI5&,
F i AR K AR (MeCly-6H,0) 75 BE I 5331 4k
B 1 m’ BB IR A RS AS LR 5. fER 5 Al
7K BBERRE 18.6 J0, T2 123 Jo, Hlw
W BEER AT T2y 6.3 JU. SEB R pa R BEIRFEARAL
BEAPRLAS , AT LA ORI i SR T R R R ) ——
T I A FH ) A

R5 MAESHER
Tab.5 Cost analysis

2k AR/ (tm™) g/ Oot) A/ OEm?)
MgCly:6H,0 0.031 600 18.6
T 0.041 300 12.3

TR IR L T ARA K | FLA 5 118 R B
RO A, SR I 26 o ok Ah BT AL T ST S T8 B . A
100 mL B3 B IR P INA 2 ¢ By SFD, 78 pH
75.n(Mg") : n(NH;) : n(POI) =135:1:12.%
TSN 20 min, I BB UE D A A R R
H 95.94%.
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