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Abstract

ardous waste,and it was an very promising hazardous waste disposal technology. By monitoring the emission concen-

Co-processing of hazardous waste in the cement kiln could effectively ease the disposal plight of haz-

tration of dust,SO, and NO, in the kiln flue gas in two typical new style dry cement kilns,assessment was conducted
to evaluate whether the concentration of pollutants in the two cement production lines could reach the discharge stand-
ards when co-processing of hazardous waste. The concentration of pollutants could reach the discharge limits of
“Emission standard of air pollutants for cement industry” (GB 4915-2013) and “Standard for pollution contral on co-
processing of solid wastes in cement kilns ” (GB 30485-2013), Furthermore,the emission factors of dust,SO;,NO, ,
HF and other pollutants were lower than the average of the new style dry cement kilns in China,indicating that the
flue gas purification system of the two cement production lines were running well. In addition, the emission toxicity

equivalent concentrations of dioxins before and after the co-processing of hazardous waste in the cement kilns were al-

so investigated.
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Fig.1 The diagram of the hazardous waste {eeding points in the cement kiln
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Table 1 The experimental conditions on the cement kilns when co-processing of hazardous waste
3 BURL g fEELER B W& S e O (ERHEO

T® R e d=) /(e d=0) /C J(md b)) (mesh) 15

A M AKRET 5 000 288 82 6.94 X 10° 15.3 11.3

B ZEKRT 4 000 218 129 6,60 10° 14.5 11.3

C ZEKRI 4 000 0 128 6.69X10° 14.7 11.0

=2 BEEXEHER"
Table 2 The main properties of the hazardous waste
i ik EkE E20] kR =i et £ i
/% /(keal » kg™ UREAEO/U REBHED/Y /(ng - kg™) /(mg+*kg™') /(mg+ kg™
R 17.8 194 8.6 0.002 ND 0.96 17.200
HamE 95.4 170 ND 0.003 8.23 16.9¢ 0.075
EH KRS FE T AE B iy 36.1 164 12.8 0.038 G.27 0.25 1.360
AR 3.6 102 24.7 0.0¢1 0.96 0.96 7.500
GIEY 13.1 228 1.7 0.080 0.23 4.48 1.900
HOEEREBEEY 1.9 1 455 14,5 0,085 12.40 0.91 6.060
THREY 33.8 133 11.9 £.055 0.23 0.38 3.100
2Bk HHLE R 33.8 2 699 3 0.098 0.50 1.44 0.900
Bk 33.8 213 14,5 0.013 ND 0.95 0.390
TP ND Lk WL T A 3 Y,
TH B ZRAPRS 4 000 t/dBKI =AY K W3 3.

A T4, KA K R 2 A0 B A HLIE L & R Y

BESrEYREEY. SELBE N 218 v/d. ERER
A O RSANRE N 129 CL IS ME R 14.9 m/s,
of IO PRIAR T4 Skt o8 6.60X10° m® /h,

T C IR 2K 4 000 t/dBB =& AY
KEEFL, RESRIBELERN 0 vd, ZEM

SHABFSHS LHBMIE.

*®3 BWMSwAEE

Table 3 Monitoring and analysis methods
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¥ JHCL 71 HF By B, R r kR X 4 #
EY 843 M 3.42.0.91,4,14,0.93 mg/Nm?®, 2%
KIRSX 4 FIS 4RI 16.50.2.86.8.04.0.99
mg/Nm®., 58 H B854 ., SO, &Y 15 M) {4 48 %
BR.XE5RENEREAAGX . AH85ER

2.1



EBANE AREMFALESBREHHNBESTRUERSERR

x4 AREZRBSSRYUENER

Table 4 The monitroing results of the pollutants of flue gas from cement kilns

W%
R A ARBET e =25, ¢ il
M2/ (mg + Nm™2) 11.30 4.59 30
SO;/(mg « Nm™3%) 3.42 16.50 200
ALY/ (mg » Nm™3) 0.91 2.86 5
HF/(mg » Nm~%) 0.93 0.99 1
HCl/(mg * Nm™%) 4,14 8.04 10
NO,/¢mg +» Nm™%) 350 187 400
FBHAEY/ (mg - Nm™3) 2.39X1073 1.88X 1073 0.05
R R HALA Y/ (mg « Nm ™) 0.026 ¢ 6.004 1 1.0
B850 E B VIEEASY/ (mg e Nm™9) 0.05 0.09 0.5
—WE¥/(ng TEQ » Nm %) 0.046 0.010 0.1
5 0R K Y8 45 75 5 B LS A . B K U8 7 B ) AL ERMEE ., GAOSE™P I THRE 14 BE
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CENMERERTRLBRY S T RER TR T
KREDFRLBREASE N - BEBRAER. %5
5 3 B b B RO PR IR AL R R B A R H Ar R sk
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BARGEMESAERLG BH B R B IR
b, IF MR MRE KRR BAZK
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Table 5 The emission concentrations and factors of the pollutants in the flue gas from cement kilns

5 ety mAAKET ;amwr
HER /(e 2™ HBAETF/ (g« ™) B/ (e a™t) HEBEF/(g-t™)

JEN 58.3 37.6 22.5 18.2

S0, 17.7 11.4 81.0 65.3

Ak 4.7 3.0 4.8 11.7

HF 4.8 3.1 4.9 3.9

HCI 21.4 13.8 38.5 31.8

NO. 1 807.2 1165.9 518.2 740.5
KEEAEY 1.2X1072 8.0X 1073 9.2X1073 7.4%X1073
LR e R 1.3X1071 8.7X10™2 2.0X1072 1.6X1072
o .% .85 .09 .4 .5 2.0 RELEY 2.8X107! 1.8X107! 4,5X1071 3.6X107!

®6 AREFRBESP_BREAHMEREHBRATF

Table 6 The emission concentrations and factors of dioxins in the flue gas from cement kilns

BAKERT

ZEKFET

w3y

HHE/(mg TEQ-a~') HMET/(ng TEQ ™)) HKE/(mg TEQ-a') #HHEF/(ng TEQ: )

ol 33 240

150

50 40

2.2 BHEAAELAETERRAFESHAR T M

BReFE7310d. 8K 24 HHRE  EREAX
BTSRRI HE R E R E Tk 5 iR, 6§
P WHERE RHAFSEFmE 6 . EHRHK
T MZEKRT AR HBES BN 58.3.22.5
t/a, W RLAYHERLE T 37.6.18.2 g/t, 2B KRS
WG RGN LRI . BKR MEE
KBTI SO, RIHERCE 4F Bk 17.7.81.0 t/a. Xt 7 f
HEME TR 11.4.65.3 g/t, HBE NO, &ML
THAGREYRE . B H KB MEEKR H
NO. HELE 4350 1 807.2.918.2 t/a, %f Ji 9 HE 3K
HTFHR1165.9,740.5 g/t, A, BiE HF FHR K
HMbawrHmE 7R MY, 2007 FRESE
—RIGRIRG E B TR KIRE F AL HEK
TEOLE & B, M A HE I 28 0.10~0.15 kg/t,
SO, By HE B FH 0.3~0.5 kg/t, NO, W HE H F
H1.5~1.8 kg/t, HF g HE B B F 2 0.003 5~
0.004 8 kg/t"*3, kAR H, B 5 K 9B T 2 K
) M4 SO, NO. Ml HF fyHE s N AR FH BT
EARKREFRYHR N FHE, ZRAWE KL
KRSV RZEZTRY . T HCLE KR
2Bk WHEBE 4B 21.4.39.5 t/a, XY
MIHEBCE F 2 13.8.31.8 g/t, WH B MHEKE
F a5 150,40 ng TEQ/t, 2 BK VT HEMHy —
BRABKRTEI KR, X 5MSHHEEEKE
ARFEXR. A FRKRBEFTR - EEHHREA
FETRETERMBERARE 0.15 pg TEQ/t' §Y
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MEE, T AREKRE B FE L EEES VRS &
BRWET R BLYHRE R T EH .
2.3 WRKLEAEWNEELEBE P BEHHAKE

ZEKFET R FALE EFER (LR C) EH
HEJB 16 % 0.020 ng TEQ/Nm®, Tl P [/ 4b B /& K )5
"MEIE R HFE T 0.010 ng TEQ/Nm®, #&
M, KARSTENSEN" % Lt 1 7k 38 & b 7 4b B 75 B
HERAST _EENHRFRLEZR. BHRLEF =
BEH ) 0.002~0.006 ng TEQ/Nm® F F} % 0,050
ng TEQ/Nm®, R, Z EkE R E T 5 4h 750 7k
V7 i 7] Ak B AR 5 M SR R T S HE O R
0.004~50.000 ng TEQ/m®, & 43 B¢ F — W& 3 # 47
FPE,EFRFEALTREHRKREELWEBT
THAEENESELRGE. MEKRBETHERY
A K R R U [ 40 B A5 B K IR
EMKIT R Y0 HE B K /. CHEN &0
Xt B 5 ANKIBE W8 EHERCGE AT T 247, &
HAKREBREE BB A S B SH A B
HEWOK . W8 3L A HEBCE & 0.009 3~0.090 8
ng TEQ/Nm®, ik, ZEKRBERE IS ELTH
BATRYATR T U R AL B e BE % = h 25 1 e Tk S
AR, ER K.
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