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Abstract: The concentrated leachate with high total dissolved solids (TDS) and total nitrogen
content, as the concentrate after reverse osmosis (RO) membrane treatment to meet the effluent discharge
standard, lack of conditions for biological treatment and has been an industry-wide challenge. The present
techniques employed domestically are chiefly recirculation and evaporation. A landfill site in Chengdu
utilizes submerged combustion evaporation for full treatment of the RO concentrated leachate, and uses
direct heat exchange between the high-temperature flue gas and RO leachate to alleviate system scaling.
Through the control of reaction conditions such as pH and temperature, the problem of salt accumulation
in the leachate system is solved, and the virtuous circle of steady operation of the system is promoted. The
steam condenses to effluent water after evaporation is up to the discharge standard. A RO system is also
set up for further protection. The effluent quality meets criteria in the table 2 of the Standard for Pollution
Control on the Landfill Site of Municipal Solid Waste (GB 16889-2008). Anaerobic biogas and natural gas
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have been used as energy sources, which ensures overall high automation, stable operation and up-to-

standard effluent quality. According to water production, the power consumption is less than 45 kW «h/m’

and natural gas consumption is about 82 m*/m’.
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waste incineration plant;

submerged combustion evaporation;

reverse osmosis concentrated leachate;

salt accumulation;

BRI ZR e T2 AP, 1250 H [ 20204 6 H ##
WoE L, Bl 168 h H R WIBOTFsfT 24, A
K RS a7 EIAME T 8 000 h/a, £ K 24 hiafT,
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Tab.1 Design influent and effluent quality

WH | CODAmg-L™") | BODy/(mg-L™") INH;-N/(mg-L™") TN/mg-L") | SSAmg-L") | & F/mg-L") |HFH/(uS-cm™)
K <5000 <1000 <100 <700 <1500 <30 000 <100 000
ik 100 30 25 40 30
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P 38 o P B T A A0 B X T B 3k )
850~1 000 °C, M\ 17 ) ey ik 78 43 %8 Ak 43 fi COD.
ZI H R AR B B W A4 DTRO R G d 2 J5
FEA, ELA A ML AR 2 vk B R R R R K
KRB R o R IRIRBEZE R TOT I E AL P T
2B RS E R B ) AR BRI K R4
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Fig.1 Process flow and water balance
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Tab.4 Process design parameters for the RO

4.5m, treatment system
2.3 ERRZEIZSH | TLBO TSR
RV R R E 2 AP DTRO [ 8 & W 46 Bttt K i (m’d ) 260
W, P BT A AR RN ZE R BT R 12
95 3 Ve i A TR 55 T B BT B AL (- 47) 300
S0 R B & (20 °C)AL-m2-h™) 12.5
: PSRBT AR IR S T AR S S=(Qx1 000)/q
F2 REMBEEXRRFZIZRITSH P P A /m? 37
Tab.2 Process design parameters for the submerged PASERN LR IR 30
combustion evaporation system FAZNb PRER TR A 6
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WAL /'~ ) 280 ™% s
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2.4 RESLEBRZIZSH
ANEET S — S R 0 TR A AR
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Tab.3 Process design parameters for the non-

condensable gas treatment system

E| T. 255

WA BEANEE S/ (m? - h ™) 40 000~45 000

WA BRAE PR K IR I i /(m? - h ) 180
WA BN EE SR/ C 35~45
BEHANEES R 1 /kPa 3~6

2.5 REBAERFIZSH
RV B IK— B IR K AH N T i — 2

DAL, 3 2 1 B e B R Ve 0 D BT S AR
L VE WO 1 2 RS G AR — 2
JI K A 3R BB SR A  RS  FT A B AR I
HANE

VERE LR B 2R RERE RSN VR AR B . 1K
THoR I BLAR B0 7K 7 =X, BTt ik i 4k 2 g
25~30 v/d, BT K I 58 i & 13 vd (5 R T
40%) .
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HE A A2 75 2 2K, R e T T A K
R IEAE R
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DTRO W45 i 75 K b B R Ge ok HEik 2= 2T 75
IKTELHEE . RGis T RHEK T H K (B EEK)
FEFRIE T GB 16889—2008 (175 2 B .

168 h Bl 175347 , RGX DTRO W46 W
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TREEE, 5 R AR T 9 BB B WU R IR R AR B

@  F Gk COD i 3l i Hil 24 15. 99~35. 36
mg/L, i TAREE R (COD<100 mg/L) . R 4e%F COD
R E 99% LU L, P34 Z2 458 4 99. 27% .

@ ALK TN K 25. 08~34. 13 mg/L, 1 THE
AR EZER (TN<40 mg/L) . RGEXT TN 2 bR R 15
93% LA b, P KR 95. 17%.

@ A% K NH,~N J9 0. 38~2. 95 mg/L, fi T
FRUEELR (NH, -N<25 mg/L) . ZR 4% NH,*-N £
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Fig.2 Removal effect of evaporation treatment system on

main pollutants
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DTRO ¥ 455 W 75 & b B 2R Ge AMHE IR S A 436 225t
WRIE AL 38U R ACHERCR R BE H=30 m) S HER A
HAES(REER) MRS is T FE b e R iy o4
LIRS

B 168 his AT , 2005 e RO B an 151 3
Ji7R o

@©  WE3a) A A AREEIR Y (PM) HERCR
JE oA 1.5~3. 1 mg/m3,5[7~i5]ﬂ~j 2.23 mg/rn%ﬂﬁﬁlﬁ%
470.03~0. 07 ke/h, 2447 0. 05 kg/ho PM HERICHk B
T HE T 2 AR T (R AR T5 e W 25 B HE RS 1 )
(GB 16297—1996) % 2 (1) 2 A i (HE R e S <120
mg/mﬂﬁFﬁkﬁ%SZfﬁ kg/h)o

@ 3 A, RGBSR A
(S0,) HE it #e £~ 3~49 mg/m®, HE il 33 # 4 0. 09~
0. 92 kg/h, ANEE SO, HE A B K HEBGH F 4T
P o SR CHE ik W <550 mg/m®, HE i 3 K <15
ke/h) o

@ HE3IH, RENES A ALY
(NO,) HERICH 55 g 38~114 mg/m’®, HEHHE %4 0. 70~
2.70 kg/h, ANEESNO, HE A B2 K HFRGE 4% T
i 2 SR CHE O B <240 mg/m’, HE il 8 2R <4. 4
ke/h) o

@ AR FE R R 4 A W A (1~
44) X R G SRS R EE AT IR . R 1A
3(h) AT, T~Aa W o BLSUR B2 14~19, W DU 245
FIL T O8R5 e Y HE bR #E ) (GB 14554—
1993) (R EE<20)
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Fig.3 Air pollutants emission of evaporation treatment

system
3.3 HERFLEHM
DTRO M4 W 75 K¢ 587 HE 15k i 22 il /K Ak 3

Ja AT B T NN L BRI MK AL 78 K
B s ELA AR T I G /K RO, 25 58 A (1 A 28 3%
W) F5 7K 3 85. 21%~90. 68% , 75 K 5% it 5 /K %N
11. 52%~24.91%, Hi2 1 T4 TCHLIC R LA G
1) 915 35 18 53 1) T e 34T T A I 12 4 ) s o
12 EEPE 50 ) (GB 5085. 3—2007) FR 2 1 % 5l AR e
{8, J& T — MR 759
3.4 BETAEYRE

DTRO e 4 i 7% & A B R Geis 17 W BL A5 Hot ik
PRI 5, ] WL R G2 /KR ARHERL

%5 SAMBHTHE

Tab.5 Effect of main processing units

WiH COD |BOD, [NH,-~N| TN | TDS

K (mg-L7") | 4537 | 513 | 32 | 129 [31200

RBLIRSE

s HokAmg-L)| 162 | 22 | 52 | 146 228
XX RIL

EBF/% | 96.43 |95.71 99.27

SEOA | K Amg L) | 162 | 22 | 52 | 146 | 228

K (mg-17 162 22 52 | 146 | 228

Y

A | HKAmg-L)| 162 | 22 | 52 | 146 | 228
)
")

R 3

= HiK(mg-L7") | 15.99 | 8.61 | 0.38 (25.08| 1.07
SRIU

FBRFEI% | 90.13 | 60.91 | 99.27 |82.82] 99.53

Heme sk | Kk A(mg- L7 | 100 | 30 | 25 | 40
3.5 FEZRFHASH

Z I H Ab B AR 260 mY/d, S5 Hb i FRAL 2
1 800 m?, M AL WAL 4 600 J7 IC , AT ML A &
1185 kW, FEHL 5 2 465x10* kW - h/a.

FERRIR R S FRE L LR 6.

*6 BEREREHEELERE

Tab.6 Consumption of energy and raw/auxiliary materials

JHK = JHH SRR | TR TR JH NaOH F
A WA | VR BEK | B miK HOH | MK | B | MK | HYE | MKE | HIE | K
AbPRER/ | HEE | AW - i/ FeE/ | FEER/ | AREL/ | ABEY | ABRY | FERY | ABRY | FER/
(m*-d™") | (m*-d™) hed™) |(kW:h-m?)| (m*-d") | (m* m?) | (L-d") | (Lem?) | (L-d™") | (Lem?) | (kg-d™")| (kg-m?)
1 266 207 9 059.92 43.77 17 887 86.41 125 0.56 50 0.22 5 0.02
2 261 256 9259.92 36.17 17 705 69.16 100 0.45 48 0.21 3 0.01
3 268 220 9 859.92 44.82 19 083 86.74 125 0.56 52 0.20 4 0.02
4 266 220 9259.92 42.09 17 801 80.91 150 0.67 51 0.23 5 0.02
5 263 220 9 659.92 43.91 18 551 84.32 125 0.56 47 0.21 6 0.03
6 271 228 9259.92 40.61 18 969 83.20 125 0.56 55 0.25 5 0.02
7 262 220 9 859.92 44.82 18 932 86.05 100 0.45 50 0.22 7 0.03
HIJ| 265.28 | 224.43 | 9459.92 43.67 18418 82.07 1214 0.54 50 0.22 5 0.02

FATIZ TR s AT BA B e e vE 2 21k,
il 22 G0 M (SR R 1 iy, BRI R g
FRBILR R, H KK BOR BB EK

DTRO 2 1833 We 45 Wi (LA ZE R 72K 3T Bpiis 47
TRAOLE T HEEYEd 2 2G50 B RIE TR A
PL2g & re ok Bt il R AR ASR 2 355 J0/m?, il
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Tab.7 Cost detail for water treatment
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I H A I
AT 9.92 PUBE sk BPE3 A
Aeprii e o 19.58 P S BRI A
KBRS 2 2.52 B H R AR W
7K 0.09
EER 44.16 TAMTH
255 9% 24.69
BT 5% 8.85
THA 0 Al 3 A g R L
RIRAS 244.86 Fe b T g
4 %45

WE [ 0] B 8 DR A8 B R T X
IR B R B g, B 378 DB Y TR AL B
TR A ) RO A+ B TR B AR B % T 208 AT
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AR AL B R G e D AR, n] SE B A TR
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